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How To Use This Soil Survey

General Soil Map

The general soil map, which is ihe coior map preceding the detailed soil maps, shows the survey area
divided into groups of associated soils called general soil map units. This map is useful in planning the
use and management of large areas.

To find information about your area of interest, locate that area on the map, identify the name of the
map unit in the area on the color-coded map legend, then refer to the section General Soil Map Units
for a general description of the soils in your area.

Detailed Soil Maps

The detailed soil maps follow the general soil map. These maps can

be useful in planning the use and management of smali areas.

To find information about

your area of interest,
locate that area on the
Index to Map Sheets,
which precedes the sail
maps. Note the number of
the map sheet, and turn to
that sheet.

INDEX TQ MAP SHEETS

Locate your area of
interest on the map
sheet. Note the map unit
symbols that are in that
area. Turn io the Index
to Map Units {see Con-

AREA OF INTEREST
i : NOTE: Map unit symbols in a soil

ter?ts)’ which lists the map survey may consist only of numbers or

units by symbol and letters, or they may be a combination

name and shows the el LU T | | of nUMbers and loxers.

page where each map MAP SHEET

unit is described.

The Summary of Tables shows which table has data on a specific land use for each detailed soil map
unit. See Contents for sections of this publication that may address your specific needs.



M

This soil survey is a publication of the National Cooperative Soil Survey, a
joint effort of the United States Department of Agriculiure and other federal
agencies, state agencies including the Agricultural Experiment Stations, and
local agencies. The Soil Conservation Service has leadership for the federal
part of the National Cooperative Scil Survey. In line with Department of
Agriculture policies, benefits of this program are available to all, regardless of
race, color, national origin, sex, religion, marital status, or age.

Major fieldwork for this soil survey was completed in 1982. Soil names and
descriptions were approved in 1984. Unless otherwise indicated, statements in
this publication refer to conditions in the survey area in 1983. This survey was
made cooperaiively by the Soil Conservation Service, the Purdue University
Agricultural Experiment Station, and the Indiana Department of Natural
Resources, Soil and Water Conservation Committee. It is part of the technical
assistance furnished to the Montgomery County Soil and Water Conservation
District. Financial assistance was made available by the Montgomery County
Commissicners and approved by the Montgomery County Council.

Soil maps in this survey may be copied without permission. Enlargement of
these maps, however, could cause misunderstanding of the detail of mapping.
If enlarged, maps do not show the small areas of contrasting soils that could
have been shown at a larger scale.

Cover: An area of the gently sloping Xenia and Birkbeck solls used for corn, the dominant
crop grown in Montgomery County.




Contents




Issued August 1989



Index to Map Units

pLs—EBoyer gravelly sandy loam, 6 to 15 perce

BrA—brenton silt loam, O 1o 2 percent sl

CcF—Casco Ioam; 18 t0 35 ﬁerﬁent §|§§e§ ...........
m_ﬂ_dﬁ

Vai[ale]

~ IR el 0 4 Do = care

gB2— mcas e—lam| silt loams, 2 to 6 percen

HxF—Hennepln-Rock outcrop complex 35 to a0
percent slopes

xA—Brenton Variant silt loam, 0 10 2 percen

|Cb02—Gamden silt Ioam 61012 percentslopes"""

JaB—Jasper silt loam, till substratum, 2 io 6 percen[

Lb—Landss Variant fine sandy loam, rarely flooded|.

eC—Martinsville-Ockley silt Toams, till substrata,

o

|MOE2—Mlal’l"l! silf Toam, 15 t0 25 percent slopes]
eronded

|!?p?g—gl;aml Clay loam, 6 to 12 percent slopes]|

|____to 12 percent slopa
|MOC§—Mlaml silt loam, & to 12 percent siopes,
eraoded

MpD3—Miami clay loam, 12 to 18 percent slopes,
d

1= ==Hanh st loam, 0 to 2 percent siopesl......veee...
[BIA—Reesville silt loam, 0 to 2 percent slopes.........
nA—Heesville-FIncaste sHt 10ams, 0 £ parcen
slopes

|Mr02—M|am|-Xenla silt lpams, 4 to 106 percent

|HoG—Rodman—Rock outcrop complex, 35 to 70| -

Sa—Saranac silty clay loam, gravelly substratum]
floodad

Sb——Saranac silty clay loam, gravelly substratum,




| SdB-—Shadeland silt loam, 1 to 4 percent S|OQESI .....

SIA—Starks silt loam, O to 2 percent slopes|.............
rA—Starks-Crosby silt ioams, 0 to 2 percen
slopes

StB—St. Charles silt loam, 2 10 6 percent slogés] ......

[Su=Sionelick silf Ioam, nccasionally flooded]
|Sv—StoneI|ck Vanant fine sanay loam, frequentl

TaA—Toronto sift loarn, 0 fo 2 percent SIopes).........
|-V— ] rea[? S“W Clay |Oalll ..............................................

Vi

-

63 —| hentS, I08MY|.....cccecrvivnrenerenrsrrerreremramerssesens 68
84 — hienaw silt loam. frequently flooded]............ 89
(WeA—Watpecan Siit loam, U 10 2 percent siopas..... ;g
gﬁ %eg—%ea snl% ioam. % %o E Dercen% sio%sl 71

66 Wi—Welkert-HocK outcrop complex, 0 85U
72
66 ‘
&7 72
67 73




SumrrELy of Tables

| Temperature and precipitation (1€ 1) L. ....oovvvvvveeeeoeeoeeeeeoooeooeoeoooeo 148

Freeze dates in spring and fall (table 2)|...........o.cveeveveererereeseeeee e 147
Prn, ilii

Growing Season (1AbIE 3).|....c.c e se e seeensemen s e renns 147

Acreage and proportionate extent of the soils {table 4)|.......o.cveveeeerevereenenn.. 148
Acres. Percent.

[Prime farmland (8B1E 5).]......ooowovevceroeccreeceoemeemmmeemmemeremnmeenresessessseeesee e 150

Lag;i capability classes and yields per acre of crops and pasture (table 151

Land capabifity. Corn. Soybeans. Winter wheat
Orchardgrass-alfalfa hay. Tall fescue.

Capability classes and subclasses (12b1e 7)......oeoeeeeeeovvveeebseeeseesoeseen 156
Total acreage. Major management concerns. |
Woodland management and productivity (table 8) ...........oeeveeeeees e, 157

Ordination symbol. Management concerns. Potentia
productivity. Trees to plant
|Windbreaks and environmental plantings (table 9)l..............oooeovvvvvvvvovooss. 185
Recreational development (1able 10) .........ocemereecevneeeseeeesesesvesnsesseses b eeeees 174
Camp areas. Picnic areas. Playgrounds. Paths and trails
Golf fairways
Wildlife habitat (tADI8 11) ............ceoeeeceeeeeceeitce e seeeesesseseeesseeseasseesdbosnns 180
Potential for habitat elements. Potential as habitat for—
Openiand wildlife, Woodland wildiite, Wetland wildiife.
Building site development (1able 12) ..........ccvceeeeeeeeeeeeeeeeeee e wereee. 185
Shallow excavations. Dwellings without basements.
Dwellings with basements. Smalf commercial buitdings.
Local roads and streets. Lawns and landscaping.
Sanitary facilities (table 13)......cvee oo ceeee oo eee e eseeed . 192
Septic tank absorption fields. Sewage lagoon areas.
Trench sanitary landfill. Area sanitary landfill. Daily cover

for fandfill

Consiruction materials (table 14)............. £¢| .................................................. 199
Roadfill Sand, Gravel Topsoil

Water management (able 15).......ccverrreeereecsreeee s sesssessesessesessssereeeens ... 205

Limitations for—Fond reservoir areas; Embankments,
dikes, and levees; Aquiter-fed excavated ponds. Features|
affecting—0Drainage, Terraces and diversions, Grassed
waterways.

vii



viii

Engineering index properties (table 18) ... .

Depth. USDA texture. Classification—Unified, AASHTO.

Fragments greater than 3 inches. Perceniage passing

sieve number—d4, 1040, 200._{ iquid lmil Plasticily index.

Physical and chemical properties of the soils (table 17) .....................

Depth. Clay. Moist bulk densily. Permeabilily. Available
waler capacity. Soil reaction. Shrink-swell potential.
Erosion factors. Wind erodibilily group. Organic matter.

Soill and water features {fable 18)........c s

Hydrologic group. Flooding. High waler table. Bedrock.
Potential frost action. Risk of corrosion.

Classification of the socils (table 19)..................

Family or higher taxonomic class

211

222

229

234



Foreword

This 50il survey contains information that can be used in land-planning
programs in Montgoemery County, Indiana. It contains predictions of soil
behavior for selected land uses. The survey aiso highlights limitations and
hazards inherent in the soil, improvements needed to overcome the limitations,
and the impact of selected land uses on the environment.

This scil survey is designed for many different users. Farmers, foresters,
and agronomists can use it to evaluate the potential of the soil and the
management needed for maximum food and fiber production. Planners,
community officials, engineers, developers, builders, and home buyers can use
the survey to plan land use, select sites for construction, and identify special
practices needed to ensure proper performance. Conservationists, teachers,
students, and specialists in recreation, wildlife management, waste disposal,
and pollution control can use the survey to help them understand, protect, and
enhance the environment.

Great differences in soil properties can occur within short distances. Some
soils are seasonally wet or subject to flooding. Some are shallow to bedrock.
Some are too unstable to be used as a foundation for buildings or roads.
Clayey or wet soils are poorly suited to use as septic tank absorption fields. A
high water table makes a soil poorly suited to basements or underground
installations.

These and many other soil properties that affect land use are described in
this soil survey. Broad areas of soils are shown con the general soil map. The
location of each soil is shown on the detailed soil maps. Each soil in the survey
area is described. Information on specific uses is given for each soil. Help in
using this publication and additional information are available at the local office
of the Soil Conservation Service or the Cooperative Exiension Service.

Robert L. Eddleman
State Conservationist
Soil Conservation Service
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General Nature of the County

MONTGOMERY COUNTY is in the west-central part of
Indiana. It has an area of 323,520 acres, or about 504
square miles. The population is about 35,501 (7).
Crawfordsville is the county seat.

Most soils in Montgomery County are farmed. Corn
and soybeans are the principal crops. Many hogs and
cattle are raised on the farms. In much of the county,
subsurface drains, surface drains, or both are needed. In
the west central and southwestern parts and in small
areas throughout the rest of the county, erosion is the
main hazard.

This soll survey updates the survey of Montgomery
County published in 1914 {(4). It provides additional
information and larger maps, which show the soils in
greater detail. :

Relief and Drainage

Montgomery County is mostly on a nearly level plain
dissected by creeks, streams, and drainageways. All of
the county is within the Wabash River watershed. The
northeastern, south-central, and east-central parts are
characterized by low relief and few changes in :
topography. The topography near Sugar Creek, in the
southwest corner of the county, is characterized by
abrupt elevation changes and by deep draws that cut
into the more nearly level areas. The rest of the county
is rolling, except for a few nearly level areas. Elevation

ranges from 560 feet above sea level, in an area where
Sugar Creek flows west into Parke County, to 930 feet,
in an area near New Ross, in the southeast corner of the
county.

Settlement

Wilma Shortz, chairperson of the Monigomery County Soil and Water
Conservation District, heiped prepare this section.

The survey area was once inhabited by the Miami and
Shawnee Indians. The first white men in the area were
French traders, whao traveled along Sugar Creek in the
early 1800’s; American Ranger units patrolling the
frontier during the War of 1812; and Catholic
missionaries, who arrived in 1818, intending to convert
the Indians. In October 1818, the United States signed
the Trealy of St. Mary’s, also called the “New
Purchase,” buying an area of central Indiana that
included Montgomery County from the Miami,
Potawatomi, and Delaware Indians.

fn 1822, the Indiana |.egislature voted to organize
Montgomery County, effective March 1, 1823. The
county was named in honor of General Richard
Montgomery, a Revolutionary War hero. The county’s
original size was reduced in 1826, when the present
boundaries were established. In 1823, the county had
one township, also called Montgomery. In 1524, it was
divided into Scott, Union, and Wayne Townships.
Between 1825 and 1833, these were divided into 11
townships.



In 1823, the Federal Land Office was moved from
Terre Haute to Crawiordsville. On December 24, 1824, it
started to sell federal lands in the area. It continued in
operation until March 1853. Land was sold in 80-acre
tracts. .

The first white settler in the county is believed to be
William Offield, who built a iog cabin 4 miles southwest
of the present site of Crawfordsville in 1821. A marker
stands on the spot. The first cabin on the site of
Crawfordsville was built in the spring of 1822. Many of
the early settlers came from Kentucky, Virginia, North
Carolina, and Ohio. In addition to farming, they worked in
the water-powered gristmills and sawmills along Sugar
Creek or in coopering enterprises that made use of the
good available timber.

Major Ambrose Whitlock laid out the town of
Crawfordsville in March 1823. |n that vear, 61 citizens
voted in the first county election, choosing three county
commissioners. Wabash College was founded at
Crawfordsville in 1832. The town was incorporated on
October 14, 1934,

An 1830 census of Montgomery County reported a
population of 7,313. The 1980 census reported one of
35,359. An 1840 census of Crawfordsville reported a
population of 1,327. The 1880 census reported one of
13,301.

The first county railroad was completed in 1853. A
railroad between Crawfordsville and indianapolis was
completed in 1869. Others were built following 1869.

In 1913, a special county agent was obtained through
the Purdue University Extension Service. Monigomery
County was the fourth county in the state to have such
an agent. Between October 1922 and January 1932,
there was no extension work done in the county.

In 1940, residents of Coal Creek Township petitioned
for the organization of a conservation district. After a
hearing and referendum, one was organized. At that time
districts were organized in individual townships.
Monigomery County becamea the sixth county in the state
fo have a conservation district. Beginning in 1944, other
townships were added. By 1944, the entire county was
included in the district. In that year, the name was
changed to Montgomery County Soil Conservation
District. In 1960, it was changed to Montgomery County
Soil and Water Conservation District.

Transportation Facilities

Three federal highways cross Montgomery County.
Interstate Highway 74 and U.S. Highway 136 cross the
county from east to west. U.S. Highway 231 crosses the
county from north 1o south. The county has several miles
of state highways.

There are a few private airstrips in the county. A small
municipal airport is south of Crawfordsville.
Crawfordsville is served by two railroads. Most of the
small towns are served by at least one railroad.

Soil Survey

Water Supply

This section was adapted from a bulletin published in 1979 by the
Indiana Department of Natural Resources (3).

Consclidated rocks of Mississippian age and glacial
deposits of Pleistocene age are the major sources of
ground water for livestock and for domestic, industrial,
and municipal uses in Montgomery County. The rocks of
Mississippian age form the bedrock surface in nearly all
areas, except jor a minor area in the exirome southwest
corner of the county. These rocks are exposed along
Sugar Creek and in scattered areas in the southern and
eastern parts of the county. Siltstone and shale of Early
Mississippian age are the predominant rock types,
although limestone is of considerable extent in the
eastern part of the county. Limestone of Late
Mississippian age is evident only in the exireme southern
part of the county. All these rock units are water bearing
io varying degrees, and as a group they form one of the
iwo major sources of ground water in the county.

The depth of wells in the siltstone and shale of Early
Mississippian age ranges from 30 to 300 feet. The most
common depth is about 75 feet. Yields range from less
than 1 gallon to about 270 gallons per minute. Some
holes are dry. The depth of wells in the limestone of
Early Mississippian age ranges from 40 to 185 feet. The
most common depth is about 65 feet. Yields range from
less than 1 gallon to about 50 gallons per minute. Some
holes are dry. The variation in depth of the wells drilled
into rock results mainly from differences in the thickness
of the glacial drift overlying the bedrock. The majority of
the wells obtain water in the first 50 feet of rock.

Rocks of Pennsylvanian age are evident only in the
exireme southwest corner of the county. They consist
chiefly of sandstone and shale and are a minor source
of water for livestock and for domestic uses. The depth
of the wells drilled into these rocks ranges from about 80
fo 120 feet.

Unconsolidated glacial deposits of Pleistocene age
overlie the consolidated rocks in nearly all of the county.
These deposits consist of till and glaciofluvial sand and
gravel.

Preglacia! streams eroded valleys in the bedrock
surface in Montgomery County. The present valleys of
Sugar, Cornstalk, Little Raccoon, Big Raccoon, and
Biack Creeks tend to follow some of these preglacial
valleys. Other preglacial valleys have been completely
filled and buried by glacial material.

Deposits of sand and gravel have been penetrated by
wells drilled into the preglacial valleys. Few wells
completely penetrate the sand and gravel. The deposits
are as much as 80 feet thick and average about 20 feet.
They may be underlain by bedrock, overiain by till or
recent deposits, or interbedded within the till. They are
not necessarily continuous. In some areas till completely
fills a preglacial valley. The deposits of sand and gravel
in nearly all areas of the preglacial valleys are overlain
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by till. In an area west of Crawfordsville, near the
confluence of Sugar and Black Creeks, the sand and
gravel are overlain by recent alluvium. [n this area
erosion has removed the till that once overlaid the sand
and gravel.

Yields from the sand and gravel deposits range from 5
to 1,000 gallons per minute. The thickness of the
saturated zone and the grain size of the material in the
deposits can vary greatly within a short distance. These
two factors control the potential yield.

Yields sufficient for livestock, for domestic uses, and
possibly for use by small industries and municipalities are
available from the sand and gravel deposits associated
with the preglacial valleys. Yields sufficient for use by
large industries and municipalities are available in the
vicinity of Crawfordsville. They may be available from
sand and gravel deposits associated with preglacial
valleys in a small area in the southeastern part of the
county.

Large amounts of glaciofluvial sand and gravel in the
northern part of the county are not associated with
preglacial valleys. The sand and gravel are interbedded
in till as extensive sheetlike deposits 10 to 15 feet thick.
Yields of as much as 20 gallons per minuie, more than
adequate for domestic and livestock supplies, have been
reported from wells penetrating these deposits. In some
areas yields are sufficient for use by small industries and
municipalities.

A modal grouping was used to ascertain the most
frequent values for the hardness of water and for the
content of chloride and sulfite in the ground water in
Montgomery County. This analysis indicates the following
results for water from aquifers of Mississippian age:
hardness, 324 ppm; chloride, 8 ppm; and suliate, 14
pPpm. The analysis indicates the following results for
water from aquifers of Pleistocene age: hardness, 324
ppm; chioride, 8 ppm; and sulfate, 15 ppm.

Climate

Prepared by the National Climatic Genter, Asheville, North Carclina.

Montgomery County is coid in winter and quite hot in
summer. Winter precipitation, frequently snow, results in
a good accumulation of soil moisture by spring and
minimizes droughtiness in most soils during summer. The
normal annual precipitation is adequate for all of the
crops suited to the temperature and growing season in

the county.

i gives data on temperature and precipitation
for the survey area as recorded at Crawfordsville in the
period 1951 to 1974, [Table 2|shows probable dates of
the first freeze in fall and the last freeze in spring. Table

provides data on length of the growing season.

In winter the average temperature is 29 degrees F,
and the average daily minimum temperature is 19
degrees. The lowest temperature on record, which
occurred at Crawfordsville on December 22, 1963, is -22

degrees. In summer the average temperature is 72
degrees, and the average daily maximum temperature is
84 degrees. The highest recorded temperature, which
occurred on July 15, 1954, is 106 degrees.

Growing degree days are shown in They are
equivalent to “heat units.” During the month, growing
degree days accumulate by the amount that the average
temperature each day exceeds a base temperature (40
degrees F). The normal monthly accumulation is used to
schedule single or successive plantings of a crop
between the last freeze in spring and the first freeze in
fall.

The total annual precipitation is about 40 inches. Of
this, 24 inches, or 60 percent, usually falis in April
through September. The growing season for most crops
falls within this period. In 2 years out of 10, the rainfall in
April through September is less than 21 inches. The
heaviest 1-day rainfall during the period of record was
5.7 inches at Crawfordsville on July 14, 1962,
Thunderstorms occur on about 45 days each year.
Tornadoes and severe thunderstorms sirike occasionally,
They usually are local in extent and of short duration and
cause damage in scattered areas.

The average seasonal snowfall is 18.5 inches. The
greatest snow depth at any one time during the period of
record was 15 inches. On the average, 15 days of the
year have at least 1 inch of snoew on the ground. The
number of such days varies greatly from year to year.

The average relative humidity in midafternoon is about
60 percent. Humidity is higher at night, and the average
at dawn is about 85 percent, The sun shines 70 percent
of the time possible in summer and 45 percent in winter.
The prevailing wind is from the southwest. Average
windspeed is highest, 11 miles per hour, in winter.

How This Survey Was Made

This survey was made to provide information about the
soils in the survey area. The information includes a
description of the soils and their location and a
discussion of the suitability, limitations, and management
of the soils for specified uses. Scil scientists observed
the steepness, length, and shape of slopes; the general
pattern of drainage; the kinds of crops and native plants
growing on the soils; and the kinds of bedrock. They dug
many holes to study the soil profile, which is the
sequence of natural layers, or horizons, in a soil. The
profile extends from the surface down into the
unconsolidated material in which the soil formed, The
unconsolidated material is devoid of roots and other
living organisms and has not been changed by other
biologic activity.

The soils in the survey area occur in an orderly pattern
that is related to the geology, the landforms, relief,
climate, and the natural vegetation of the area. Each
kind of soil is associated with a particular kind of



landscape or with a segment of the landscape. By
observing the soils in the survey area and relating their
position to specific segments of the landscape, a soil
scientist develops a concept, or model, of how the soils
were formed. Thus, during mapping, this model enables
the soil scientist to predict with considerable accuracy
the kind of soil at a specific location on the landscape.

Commonly, individual soils on the landscape merge
into one another as their characteristics gradually
change. To construct an accurate soil map, however, soil
scientists must determine the boundaries betwsen the
soils. They can observe only a limited number of soil
profiles. Nevertheless, these observations, supplemented
by an understanding of the scil-landscape relationship,
are sufficient to verify predictions of the kinds of soil in
an area and to determine the boundaries.

Soil scientists recorded the characteristics of the soil
profiles that they studied. They noted soil color, texture,
size and shape of soil aggregates, kind and amount of
rock fragments, distribution of plant roots, acidity, and
other features that enable them to identify soils. After
describing the seils in the survey area and determining
their properties, the soil scientists assigned the soils to
taxonomic classes (unitg). Taxonomic classes are
concepts. Each taxonomic class has a set of soil
characteristics with precisely defined limits. The classes
are used as a basis for comparison to classify soils
systematically. The system of taxonomic classification
used in the United States is based mainly on the kind
and character of soil properties and the arrangement of
horizons within the profile. After the scil scientists
classified and named the soils in the survey area, they
compared the individual soils with similar soils in the
same taxonomic class in other areas so that they could
confirm data and assemble additional data based on
experience and research.

While a soil survey is in progress, samples of some of
the soils in the area generally are collected for laboratory
analyses and for engineering tests. Soil scientists
interpreted the data from these analyses and tests as
well as the field-observed characteristics and the soil
properties in terms of expected behavior of the soils
under different uses. Interpretations for all of the soils
were field tested through observation of the soils in
different uses under different levels of management.
Some interpretations are modified to fit local conditions,
and new interpretations sometimes are developed to
meet local needs. Data were assembled from other
sources, such as research information, production
records, and field experience of specialists. For example,
data on crop vields under defined levels of management
were assembled from farm records and from field or plot
experiments on the same kinds of soil.

Predictions about soil behavior are based not only on
soil properiies but also on such variables as climate and
biological activity. Soil conditions are predictable over
long periods of time, but they are not predictable from

Soil Survey

year to year. For example, soil scientists can state with a
fairly high degree of probability that a given soil will have
a high water table within certain depths in most years,
but they cannot assure that a high water table will
always be at a specific level in the soil on a specific
date.

After soil scientists located and identified the
significant natural bodies of scil in the survey area, they
drew the boundaries of these bodies on aerial
photographs and identified each as a specific map unit.
Aerial photographs show trees, buildings, fields, roads,
and rivers, all of which help in locating boundaries
accurately.

Map Unit Composition

A map unit delineation on a soil map represents an
area dominated by one major kind of sail or an area
dominated by several kinds of soil. A map unit is
identified and named according to the taxonomic
classification of the dominant soit or soils. Within a
taxonomic class there are precisely defined limits for the
properties of the soils. On the landscape, however, the
soils are natural objects. In common with other natural
objects, they have a characteristic variabiliy in their
properties. Thus, the range of some observed properties
may extend beyond the limits defined for a taxonomic
class. Areas of soils of a single taxonomic class rarely, if
ever, can be mapped without including areas of soils of
other taxonomic classes. Consequently, every map unit
is made up of the soil or soils for which it is named and
some soils that belong to other taxonomic classes.
These latter soils are called inclusions or included soils.

Most inclusions have properties and behavioral
patterns similar to those of the dominant soil or soils in
the map unit, and thus they do not affect use and
management. These are called noncontrasting (similar)
inclusions. They may or may not be mentioned in the
map unit descriptions. Other inclusions, however, have
properties and behavior divergent enough to affect use
or require different management. These are contrasting
{dissimilar) inclusions. They generally occupy small areas
and cannot be shown separately on the soil maps
because of the scale used in mapping. The inclusions of
contrasting soils are mentioned in the map unit
descriptions. A few inclusions may not have been
observed and consequently are not mentioned in the
descriptions, especially where the soil pattern was so
complex that it was impractical to make enough
observations to identify all of the kinds of soil on the
landscape.

The presence of inclusions in & map unit in no way
diminishes the usefulness or accuracy of the soil data.
The objective of soil mapping is not to delineate pure
taxonomic classes of soils but rather to separate the
landscape into segments that have similar use and
management requirements. The delineation of such
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landscape segments on the map provides sufficient onsite investigation is needed to plan for intensive uses
information for the development of resource plans, but in small areas.






General Soil Map Units

The general soil map at the back of this publication
shows the soil associations in this survey area. Each
association has a distinctive pattern of soils, relief, and
drainage. Each is a unique natural landscape. Typically,
an association consists of one or more major soils and
some minor soils. It is named for the major soils. The
soils making up one association can occur in another but
in a different pattern.

The general soil map can be used to compare the
suitability of large areas for general land uses. Areas of
suitable soils can be identified on the map. Likewise,
areas where the soils are not suitable can be identified.

Because of its small scale, the map is not suitable for
ptanning the management of a farm or field or for
selecting a site for a road or building or other structure.
The soils in any one association differ from place to
place in slope, depth, drainage, and other characteristics
that affect management.

The names, descriptions, and delineations of the soils
identified on the general soil map of this county do not
always agree or coincide with those of the soils identified
on the maps of adjoining counties published at an earlier
date. Some differences are the result of changes in
concepts of soil series. Other differences result from
variations in the extent of the soils. Others are the result
of variations in the slope range allowed in the
associations,

Soil Descriptions

Nearly Level, Moderately Well Drained and Well
Drained Solls on Flood Plains

These soils make up about 2 percent of the county.
Most areas are used for culiivated crops. Some are used
as pasture. The scils are only fairly well suited to
cultivated crops because of a flooding hazard. They are
well suited to woodland. They are poorly suited to
sanitary facilities and building site development because
of the flooding hazard.

1. Beckville-Stonelick Assoclation

Nearly level, moderately well drained and well drained
soifs formed in alluvium; on flood plains

The soils in this association are along the larger
streams, particularly Sugar Creek. The bettom land

generally is narrow but in a few places is as much as
0.75 mile wide. Slopes range from 0 to 2 percent.

This association makes up about 2 percent of the
county. It is about 51 percent Beckville soils, 15 percent
Stonelick soils, and 34 percent soils of minor extent.

Beckville soils are moderately well drained. They are
mainly in swales between areas of higher lying, better
drained soils. In many areas of narrow bottorn land,
however, they are the only soils mapped. Typically, the
surface layer is very dark grayish brown loam. The
underlying material is brown, mottied loam in the upper
part and brown, dark grayish brown, and grayish brown
loam and sandy loam in the lower part.

Stonelick soils are weli drained and are on rises and
natural levees near streams. Typically, the surface soil is
dark brown silt loam. The underlying material is dark
yellowish brown and brown fine sandy loam.

The soils of minor extent in this association are the
somewhat poorly drained Ceresco soils in swales, the
well drained Landes Variant soils on the higher flood
plains along Sugar Creek, and the well drained Stonelick
Variant soils on Jow flood plains adjacent to the streams.

About 70 percent of this association is used for corn
or soybeans. Many of the wetter areas and the areas
adjacent to the streams are used as pasture or
woodland. Growing cash-grain crops and raising beef
cattle are the main enterprises. The soils are well suited
to cuitivated crops. Flooding is the main management
concern. It can damage crops in some years.

The soils in this association are well suited to trees.
No major hazards or limitations affect planting or
harvesting.

The soils in this association are generally unsuited to
sanitary facilities and building site development because
of the flooding hazard.

Nearly Level, Somewhat Poorly Drained to Very
Poorly Drained Soils on Uplands

These soils make up about 50 percent of the county.
During winier and spring, the water table commonly is
within a depth of 3 feet and many areas are ponded. A
drainage system is essential if crops are grown. Nearly
all areas are drained to some extent. They are used for
corn and soybeans. Wheat and hay also are grown. The
soils are well suited to cultivated crops. They are fairly
well suited t0 woodland, They are poorly suited to



sanitary facilities and building site development because
of the wetness.

2. Crosby-Treaty Association

Nearly level, somewhat poorly drained and very poorly
dg;vh%d soils formed in sifty material and glacial drift; on
uplands

The soils in this association are on broad till plains
characterized by a swell and swale topography. Surface
drainage is mostly through open ditches and small
streams that empty into Big Raccoon Creek. Slopes
range from 0 to 2 percent.

This association makes up about 4 percent of the
county. It is about 50 percent Croshy soils, 31 percent

Treaty soils, and 19 percent soils of minor extent|(fig. 1

Crosby solls are somewhat poorly drained and are on
swells. Typically, they have a surface layer of dark
grayish brown silt loam and a subsoil of yellowish brown
and grayish brown, mottled silty clay loam, clay loam,
and loam.

Treaty soils are very poorly drained and are in swales
and along drainageways. Typically, they have a surface
soil of black silty clay loam and a subsoil of grayish
brown and gray, mottled silty clay loam and loam.

Sail Survey

The soils of minor extent in this association are the
gently sloping Crosby soils on side siopes; the well
drained, gently sloping to strongly sloping Miami soils on
rises, side slopes, and breaks along drainageways; and
the somewhat poorly drained Whitaker soils on slight
rises. The Whitaker soils have a fill substratum.

About 85 percent of this association is used for com
or soybeans. A small acreage is used for hay, pasture,
woodland, or wheat. Much of the corn is fed to the many
hogs that are raised in areas of this association. If
drained, the soils are well suited to row crops, wheat,
and hay. A drainage system of subsurface drains and
open ditches has been established in most areas.

The soils in this association are well suited to trees.
Only a few areas support highly desirable species. The
wetness usually hinders logging in winter and early
spring unless the ground is frozen.

The soils in this association are pootly suited to
sanitary facilities and building site development because
of the wetness.

3. Fincastle-Cyclone Association

Nearly level, somewhat poorly drained and poorly
draiir;%d soifs formed in sifty material and glacial drift; on
uplands

‘? Whitaker,
till substratum

Figure 1.—Pattern of soils and parent material in the Crosby-Treaty association. .
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The soils in this association are on broad till plains
characterized by a swell and swale topography. Surface
drainage is mostly through open ditches that empty into
Sugar Creek. Slopes range from 0 to 2 percent.

This association makes up about 9 percent of the
county. It is about 46 percent Fincastle soils, 15 percent
Cyclone soils, and 39 percent soils of minor extent.

Fincastle soils are somewhat poorly drained and are
on swells. Typically, they have a surface layer of dark
brown silt loam; a subsurface layer of grayish brown,
mottled silt loam; and a subsoil of yellowish brown,
mottled silty clay loam and loam.

Cyclone soils are poorly drained and are in broad
depressions, in swales, and along drainageways.
Typically, they have a surface soil of biack silty clay loam
and a subsoil of dark gray, grayish brown, and yellowish
brown, mottled silty clay loam, silt loam, and loam.

The soils of minor extent in this association are the
somewhat poorly drained, gently sloping Fincastle soils
on side slopes; the well drained Miami soils on knobs,
ridges, and breaks along streams and drainageways; and
the very poorly drained Cohoctah and Saranac soils on
narrow flood plains.

About 90 percent of this association is used for corn
or soybeans. A small acreage is used for wheat, hay,
woodland, or pasture. Much of the corn is fed to the
many hogs that are raised in areas of this association.
The soils are well suited to row crops, wheat, and hay. A
drainage system of subsurface drains and open ditches
has been established in most areas.

The soils in this association are well suited to trees.
Only a few areas support highly desirable species. The
wetness usually hinders logging in winter and early
spring unless the ground is frozen.

The soils in this association are poorly suited to
sanitary facilities and building site development because
of the weiness.

4. Reesville-Ragsdale-Fincastle Association

Nearly level, somewhat poorly drained and very poorly
drained soils formed in foess or in loess and glacial ti:
on uplands

The soils in this association are on broad till plains
characterized by a swell and swale topography. Surface
drainage is mostly through open ditches that empty into
Big Raccoon and Little Raccoon Creeks. Slopes range
from 0 to 2 percent.

This association makes up about 14 percent of the
county. It is about 55 percent Reesville soils, 18 percent
Ragsdale soils, 15 percent Fincastle soils, and 12
percent soils of minor extent.

Reesville soils are somewhat poorly drained and are
on swells. Typically, they have a surface layer of dark
grayish brown silt loam; a subsurface layer of light
brownish gray, mottled silt loam; and a subsoil of grayish
brown, yellowish brown%ig%brown, mottled

silty clay loam and silt loam.

Ragsdale sails are very poorly drained and are in
broad depressions, in swales, and along drainageways.
Typically, they have a surface layer of very dark grayish
brown silty clay loam; a subsurface layer of very dark
gray, mottled silty clay loam; and a subsoil of gray and
light brownish gray, mottled silty clay loam and silt loam.

Fincastle soils are somewhat poorly drained and are
on sweils. Typically, they have a surface layer of dark
brown silt loam; a subsurface layer of grayish brown,
mottled silt loam; and a subsoil of yellowish brown,
mottled silty clay ioam and loam.

The soils of minor extent in this association are the
moderately well drained Birkbeck and Xenia soils on
gently sloping rises and on breaks along drainageways
and the somewhat poorly drained Shoals soils on narrow
flood plains.

About 90 percent of this association is used for corn
or soybeans. A small acreage is used for wheat, hay,
woodland, or pasture. Much of the corn is fed to the
many hogs that are raised in areas of this association.
The soils are well suited to row crops, wheat, and hay.
Wetness is the main management concern. A drainage
system of subsurface drains and open ditches has been
established in most areas.

The scils in this association are well suited to trees.
Only a few areas support highly desirabie species. The
wetness usually hinders logging in winter and early
spring unless the ground is frozen.

The soils in this association are poorly suited to
sanitary facilities and building site development because
of the wetness.

5. Starks-Mahalasville Association

Nearly fevel, somewhat poorly drained and very poorly
drained soils formed in silty material and glaciofiuvial
deposits; on uplands

The soils in this association are on broad till plains
characterized by a swell and swale topography. Surface
drainage is mostly through open ditches and small
streams that empty into Coal and Sugar Creeks. Slopes
range from 0 to 2 percent.

This association makes up about 23 percent of the
county. It is about 46 percent Starks soils, 35 percent
Mahalasville soils, and 19 percent soils of minor extent.

Starks soils are somewhat poorly drained and are on
swells. Typically, they have a surface layer of dark
grayish brown silt loam and a subsoil of yeliowish brown,
mottled siity clay loam and loam.

Mahalasville soils are very poorly drained and are in
broad depressions, in swales, and along drainageways.
Typically, they have a surface layer of very dark gray
silty clay loam, a subsurface layer of black silty clay
loam, and a subsoil of gray, grayish brown, and light
brownish gray, mottled silty clay loam, silt loam, and
loam.
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The soils of minor extent in this association are the
well drained Camden soils on rises and knolls, the
somewhat poorly drained Crosby soils on rises, the
poorly drained Cyclone soils in depressions and narrow
drainageways, the very poorly drained Pella soils in
broad depressions, the very poorly drained Milford soils
in potholes, the very poorly drained Muskego soils in
potholes and broad depressions, and the well drained
Martinsville and Ockley soils on knobs and ridges. The
Martinsville and Ockley soils have a till substratum.

About 85 percent of this association is used for corn
or soybeans. A small acreage is used for wheat, hay,
pasture, or woodland. Much of the corn is fed to the
many hogs that are raised in areas of this association.
The soils are suited to row crops, wheat, and hay.
Woetness is the main management concern. A drainage
system of subsurface drains and open ditches has been
established in most areas. The soils in this
association are suited to irees. Only a few areas support
highly desirable species. The wetness usually hinders
logging in winter and early spring unless the ground is
frozen.

The soils in this association are poorly suited to
sanitary facilities and building site development because
of the wetness.

Nearly Level, Very Poorly Drained to Somewhat
Poorly Drained Soils on Uplands, Outwash Plains,
and Terraces

These soils make up about 12 percent of the county.
During spring and winter, the water table commonly is
within a depth of 3 feet and several areas are ponded. A
drainage system is essential if crops are grown. Nearly
all areas are drained to some extent. They are used for
corn or soybeans. Wheat and hay are grown on a small
acreage. The soils are well suited to cultivated crops and
to woodland. They are poorly suited to sanitary facilities
and building site development because of the ponding
and the wotness.

6. Drummer-Raub-Brenton Association

Nearly level, poorly drained and somewhat poor|)
drained soils formed in silty material and glaciofluvial
deposits or in silty material and foamy glacial drift; on
uplands

The soils in this association are on broad iill plains
characterized by a swell and swale topography. Surface
drainage is mostly through open ditches that empty into
streams outside the association. Slopes range from 0 to
2 percent.

This association makes up about 8 percent of the
county. It is about 41 parcent Drummer soils, 20 percent
Raub soils, 15 percent Brenton scils, and 24 percent
soils of minor extent.

Drummer soils are poorly drained and are in broad
depressions and in swales and drainageways. Typically,
they have a surface layer of black silty clay loam, a

Soil Survey

subsurface layer of very dark gray silty clay loam, and a
subsoil of gray, grayish brown, and yellowish brown,
mottled silty clay loam and loam.

Raub soils are somewhat poorly drained and are on
swells. Typically, they have a surface soil of very dark
gray silt loam and a subsoil of dark grayish brown, dark
yellowish brown, and yellowish brown, mottled silty clay
loam and loam.

Brenton soils are somewhat poorly drained and are on
swells. Typically, they have a surface layer of very dark
grayish brown silt loam and a subsoil of brown and
yellowish brown, mottled silty clay loam, clay loam, and
silt loam.

The soils of minor extent in this association are the
well drained Jasper soils on knobs and ridgetops, the
very poorly drained Milford soils in potholes, the well
drained Octagon and Parr soils on knobs and breaks
along drainageways, and the well drained and
moderately well drained Proctor soils on rises and knobs.
The Jasper soils have a till substratum.

About 95 percent of this association is used for corn
or soybeans. A small acreage is used for wheat, hay, or
pasture. Much of the corn is fed to the many hogs that
are raised in areas of this association. The soils are welt
suited to row crops, wheat, and hay. Wetness is the
main management concern. A drainage system of
subsurface drains and open ditches has been
established in most areas.

The soils in this association are well suited to trees.
Only a few areas are wooded. The native vegetation was
prairie grasses.

The soils in this association are poorly suited 1o
sanitary facilities and building site development because
of the wetness.

7. Mahalasville, Gravelly Substratum-Waynetown-
Brenton Variant Association

Nearly level, very poorly drained and somewhat poorly
drained soils formed in silty material and glacial outwash;
on lerraces and outwash plains

The soils in this association are on broad outwash
plains characterized by a swell and swale topography.
Surface drainage is mostly through open ditches that
emply inio Black and Coal Creeks. Slopes range from 0
to 2 percent.

This association makes up about 4 percent of the
county. It is about 45 percent Mahalasville soils that
have a gravelly substratum, 16 percent Waynetown soils,
12 percent Brenton Variant soils, and 27 percent soils of
minor extent.

Mahalasville soils are very poorly drained and are in
broad depressions and in swales. Typically, they have a
surface layer of black silty clay loam and a subsoil of
gray, grayish brown, and light brownish gray, mottled silty
clay loam, loam, and silt loam.
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Waynetown soils are somewhat poorly drained and are
on swells. Typically, they have a surface layer of dark
brown silt loam; a subsurface layer of grayish brown,
mottled silt loam; and a subsoil of yellowish brown,
grayish brown, gray, and dark gray, mottled silty clay
loam, loam, and gravelly sandy clay ioam.

Brenton Variant scils are somewhat poorly drained and
are on swells. Typically, they have a surface layer of
very dark gray silt loam and a subsoil of brown, grayish
brown, yellowish brown, and gray, mottled siit loam, silty
clay loam, and gravelly fine sandy loam.

The soils of minor extent in this association are the
moderately well drained Bowes Variant soils on slight
rises, the well drained Ockley, Rush, and Waupecan
soils on rises and breaks, and the moderately well
drained Rush Variant soils on rises.

About 80 percent of this association is used for corn
or soybeans. A small acreage is used for wheat, hay,
woodland, or pasture. The soils are well suited to row
crops, wheat, and hay. Wetness is the main
management concern. A drainage sysiem of subsurface
drains and open ditches has been established in most
areas.

The soils in this association are well suited to trees.
Only a few areas support desirable species. The
wetness usually hinders logging in winter and early
spring unless the ground is frozen.

The soils in this association are poorly suited to
sanitary facilities and building site development because
of the wetness.

Nearly Level to Strongly Sloping, Somewhat Poorly
Drained to Weil Drained Soils on Uplands

These soils make up about 19 percent of the county.
They generally are subject to erosion. The sloping, silty
soils are very erosive. Some of the soils commonly have
a water table at a depth of 1 to 4 feet in winter and early
spring. The less sloping areas are used for corn ar
soybeans. The more sloping areas are used mainly for
hay and pasture, but a few are used for corn or
soybeans. A few areas are wooded. The soils are fairly
well suited to cultivated crops and to woodland. They are
poorly suited to sanitary facilities and are well suited to
building site development.

8. Fincastle-Miami Association

Nearly level to strongly sloping, somewhat poorly drained
and well drained sodls formed in silty material and glaciat
arift; on uplands

The soils in this association are on till plains dissected
by many drainageways and small streams. Ridges are
between the drainageways in some areas. Some areas
along the larger streams are characterized by steep,
short breaks. Slopes range from 0 1o 18 percent.

This association makes up about 5 percent of the
county. It is about 58 percent Fincastle sails, 26 percent
Miami soils, and 16 percent soils of minor extent.
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The nearly level and gently sloping, somewhat poorly
drained Fincastle soils are on rises, on ridgetops, and
along drainageways. Typically, they have a surface layer
of dark brown silt loam; a subsurface layer of grayish
brown, mottled silt loam; and a subsoil of yeliowish
brown, mottled silty clay loam and loam.

The gently sloping to strongly sloping, well drained
Miami soils are on knobs and breaks along
drainageways. Typically, they have a surface layer of
brown silt loam and a subsaoil of dark vellowish brown
and yellowish brown clay loam.

The soils of minor extent in this association are the
very poorly drained Milford soils in potholes and the very
poorly drained Cohoctah soils on narrow bottom land.

About 90 percent of this association is used for corn
or soybeans. Wheat also is grown. Some of the more
rofling soiis are used for hay and pasture. Raising beef
cattle is an important enterprise. The Fincastle soils and
the gently sloping Miami soils are well suited to row
crops, wheat, and hay, but the moderately sloping and
strongly sloping Miami soils are only fairly well suited or
are poorly suited. Erosion is the main management
concern it row crops are grown. A drainage system is
needed in areas of the Fincastle soils.

The soils in this association are well suited to trees.
No major hazards or limitations affect planting or
harvesting.

The Fincastle scils are poorly suited to building site
development and sanitary faciiities because of wetness.
The Miami soils are fairly well suited to building site
development. They are poorly suited to sanitary facilities
because of moderately slow permeability.

9. Xenia-Birkbeck Association

Moderately sloping and gently sloping, moderately well
drained soils formed in loess and glacial till; on uplands

The soils in this association are on till plains dissected
by drainageways and small streams. Some areas along
the larger streams are characterized by steep, short
breaks. Slopes range from 2 to 12 percent.

This association makes up about 9 percent of the
county. It is about 38 percent Xenia soils, 27 percent

beck soils, and 35 percent soils of minor extent (fig.

2

he gently sloping and moderately sloping Xenia soils

and the gently sloping Birkbeck soils are on rises and
side slopes. The Xenia soils typically have a surface
layer of yellowish brown silt loam and a subsoil of dark
yellowish brown and yellowish brown, mottled silty clay
loam and clay loam. The Birkbeck sails typically, have a
surface layer of brown silt loam and a subsoil of
yellowish brown silt loam and silty clay loam and
yellowish brown, mottled silt loam and loam.

The soils of minor extent in this association are the
somewhat poorly drained Fincastle and Reesville soils
on nearly level ridgetops and in drainageways; the well
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drained Hennepin soils on steep breaks; the well
drained, moderately sloping to moderately steep Miami
soils on side slopes and knobs; the very poorly drained
Ragsdale soils in depressions and drainageways; the
well drained Russel! soils on ridgetops; and the
somewhat poorly drained Shoals scils on narrow bottom
land.

About 80 percent of this association is used for corn
or soybeans. Some areas are used for wheat, hay,
woodland, or pasture. Raising beef cattle is an important
enterprise. The Birkbeck soils and the gently sloping
Xenia soils are well suited to row crops, wheat, and hay,
but the moderately sloping Xenia scils are only fairly wel!
suited. Erosion is the main management concern if row
crops are grown. A drainage system is needed in some
areas.

The sails in this association are well suited to trees.
No major hazards or limitations affect planting or
harvesting.

The soils in this association are fairly well suited to
building site development. They are pocrly suited to
sanitary facilities because of weiness and moderately
slow permeability.

Soil Survey
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Figure 2/—Pattern of scils and parent material in the Xenia-Birkbeck association.

10. Miami-Crosby Association

Strongly sloping to nearly level, well drained and
somewhat poorly drained soils formed in silty material
and glacial drift: on uplands

The soils in this association are on till plains dissected
by many drainageways and small sireams. Ridges are
between the drainageways in some areas. Some areas
along the larger streams are characterized by steep,
short breaks. Slopes range from 0 to 18 percent.

This association makes up about 5 percent of the
county. It is about 44 percent Miami soils, 32 percent
Crosby soils, and 24 percent soils of minor extent.

Miami soils are well drained and are on knobs and on
breaks along drainageways. Typically, they have a
surface layer of brown silt ioam and a subsoil of dark
yellowish brown and yellowish brown clay loam.

Crosby soils are somewhat poorly drained and are on
flats, on rises, and along drainageways. Typically, they
have a surface layer of dark grayish brown silt loam and
a subsoil of yellowish brown and grayish brown, mottled
silty clay loam, clay loam, and loam. _

The scils of minor extent in this association are the
very poorly drained Treaty soils along drainageways, the
well drained Hennepin soils on breaks, and the
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moderately well drained Beckville and Lobdell and well
drained Chagrin soils on bottom Jand.

About 75 percent of this association is used for corn
or soybeans. The rest is used for wheat, hay, or pasture.
Raising beef cattle and hogs is an important enterprise.
The Crosby soils and the gently sloping Miami scils are
well suited to row crops, wheat, and hay, but the
moderately sloping and strongly sloping Miami soils are
only fairly well suited or are poorly suited, Erosion is the
main concern if row crops are grown. A drainage system
is needed in areas of the Crosby soils.

The soils in this association are well suited to trees.
No major hazards or limitations affect planting or
harvesting.

The Crosby soils are poorly suited to building site
development and sanitary facilities because of wetness.
The Miami soils are fairly well suited to building site
development. They are poorly suited to sanitary facilities
because of moderately slow permeability.

Nearly Level to Strongly Sloping, Well Drained Soils
on Uplands and Terraces

These soils make up about 14 percent of the county.
They generally are subject to erosion. In some areas
they are droughty. The less sloping areas are used for
corn or soybeans. The more sloping areas are used
mainly for hay and pasture, but a few are used for com
or soybeans. A few areas are wooded. The soils are
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fairly well suited fo cuitivated crops. They are well suited
to woodland, sanitary facilities, and building site
development.

11. Ockley-Rush Association

Nearly fevel to moderately sloping, well drained soils
formed in sifty material and loamy and gravelly sand
outwash; on terraces

The soils in this association are on terraces at several
different elevations along the larger sireams. In some
areas the terraces are as much as a mile wide. Slopes
range from 0 to 12 percent.

This association makes up about 5 percent of the
county. It is about 35 percent Ockley soils, 30 percent
Rush soils, and 35 percent soils of minor extent|ffig. 3).

The nearly level to moderately sloping Ockley soils are
on the lower terraces. Typically, they have a surface
layer of dark brown silt loam and a subsoif of dark
yellowish brown, brown, reddish brown, and dark reddish
brown silty clay loam, loam, gravelly sandy clay loam,
gravelly sandy loam, and graveily coarse sandy loam.

The nearly level and gently sloping Rush soils are on
the higher terraces. Typically, they have a surface layer
of dark grayish brown silt loam and a subsoil of dark
yellowish brown, brown, and dark brown silt loam, silty
clay loam, clay loam, gravelly loam, and gravelly sandy
loam.

Pattern of solls and parent material in the Ockley-Rush association.
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The soils of minor extent in this association are the
well drained, nearly level Alford soils on broad terraces;
the somewhat poorly drained Waynetown soils on the
lower rises; the somewhat poorly drained Shadeland and
well drained Ockley soils on bedrock terraces; the well
drained Ormas soils on low terraces; the well drained
Boyer, Casco, and Rodman soils on breaks; and the well
drained Stonelick soils on flood plains. The Ockley soils
have a bedrock substratum.

About 85 percent of this association is used for corn
or soybeans. A small acreage is used for wheat,
woodland, hay, or pasture. The Rush soils and the nearly
level and gently sloping Ockley scils are well suited to
row crops, wheat, and hay, but the moderately sloping
Cckley soils are only fairly well suited. Erosion and
droughtiness are the main management concerns.

The soils in this association are suited to trees. No
major hazards or limitations affect planting or harvesting.
The soils in this association are suited to buiiding site
development and sanitary facilities. Pits in areas of this

association are a source of sand and gravel.

12. Martinsville, Tlll Substratum-Ockley, Till
Substratum Association

Gently slaping to strongly stoping, well drained soils
formed in loamy glaciofluvial deposits or in siffy materiaf
and loamy and gravelly sand deposils; on uplands

The soils in this association are on till plains and
moraines dissected by many drainageways. Some areas
along streams are characierized by steep, short breaks.
Slopes range from 2 to 18 percent.

This association makes up about 9 percent of the
county. It is about 40 percent Martinsville soils, 34
percent Ockley soils, and 27 percent soils of minor
extent.

Martinsville and Ocklay soils are on knobs and breaks.
Typically, they have a surface layer of brown silt loam.
The subsoil of the Martinsville soils is dark yellowish
brown, brown, and strong brown silt loam, ¢lay lpam,
sandy clay loam, coarse sandy loam, and lcamy coarse
sand. The subsoil of the Ockley soils is dark yellowish
brown and brown clay loam, sandy clay loam, gravelly
sandy clay loam, and gravelly sandy loam.

The soils of minor extent in this association are the
very poorly drained Belleville and Wallkill soils in
depressions, the somewhat poorly drained Starks soils
on flats and in drainageways, and the poorly drained
Washtenaw soils on toe slopes and in depressions.

About 80 percent of this association is used for corn
or soybeans. A small acreage is used for wheat, hay,
woodland, or pasture. Some of the steeper areas are
used as permanent pasture. The suitability for row crops,
wheat, hay, building site development, and sanitary
facilities is good to poor, depending on the slope.
Erosion is the main management concemn if cultivated
Crops are grown.

Soil Survey

The soils in this association are well suited to trees.
No major hazards or limitations affect planting or
harvesting.

Moderately Steep to Very Steep, Well Drained Soils
on Uplands

These soils make up about 3 percent of the county.
Nearly all areas are used as woodland. Because of the
slope, the hazard of erosion, and droughtiness, the soils
are poorly suited to most uses. They are besi suited to
woodland. In some areas, howevsr, they are poorly
suited to trees because of a shallow depth to bedrock.
Areas along Sugar Creek have esthetic value. Those in
Shades State Park are used for hiking trails.

13. Hennepin-Weikert Association

Moderately steep to very steep, well drained sois
formed in glacial drift or in material weathered from
sandstone, siltstone, and shale; on uplands

The soils in this association are on breaks along Sugar
Creek and its larger tributaries. Many areas are
characterized by nearly perpendicular siopes and by
small draws that cut into the adjacent till plains. Slopes
range from 18 to 80 percent,

This association makes up about 3 percent of the
county. It is about 52 percent Hennepin soils, 22 percent

I:{\)fljikert soils, and 26 percent soils of minor extent (fig.

The moderately steep to very steep Hennepin soils are
mainly on the upper part of the breaks. Typically, they
have a surface layer of very dark grayish brown silt loam
and a subsoil of dark yellowish brown silt loam and
yellowish brown loam.

The very steep Weikert soils are mainly on the lower
part of the breaks. In some areas they make up the
entire break. Typically, they have a surface layer of black
channery loam and a subsoil of dark yellowish brown
channery loam.

The soils of minor extent in this association are the
well drained Russell soils on ridgetops, the somewhat
poorly drained Shadeland soils on narrow bedrock
terraces, and the well drained Stonelick Variant soils on
narrow bottom land. Also of minor extent are areas
where bedrock crops out on the breaks.

About 98 percent of this assogciation is woodland.
Some of the less sloping areas are used for hay and
pasture. A few areas of exposed bedrock are barren.
Much of the association is within Shades State Park and
is used for hiking and nature trails. The soils are
generally unsuited to row crops, wheat, and hay because
of the siope and droughtiness. They are generally
unsuited to building site development and sanitary
facilities because of the slope. They are poorly suited to
frees because of the slope and a limited rooting depth.
The slope severely limits the use of logging equipment.
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Pattern of soils and parent material in the Hennepin-Weikert association.

Broad Land Use Considerations

The general soil map helps to identify broad areas in
the county where the soils are likely to be suitable for
different uses. The general soil map is helpful in broad
land use planning, but it cannot be used for the selection
of sites for specific urban structures.

Associations 1 through 12 are generally used for
farming. Associations 2 through 7 are well suited to corn
and soybeans if the soils are drained. Most of these soils
are drained, and a high level of management is being
applied. Flooding is a hazard in association 1. Also,
many minor soils in this association have a limited
available water capacity and are droughty in some years.
Associations 8 through 12 are generally well suited to
farming, but the siope is a limitation. Erosion is a hazard
if row crops are grown. Also, a drainage system is
needed in many of the soils in these associations.

Association 13 is generally unsuited to crops because of
the slope.

Most of the associations are well suited to woodland,
but only a few areas are managed for the commercial
production of trees. Commercially vaiuable trees are
most common on the moderately well drained and well
drained soils, which are dominantly in associations 9, 11,
and 12.

The rate of urban development in the county is rapid
only in a narrow band around Crawfordsville. Many of the
associations are poorly suited to urban development.
Association 1 is severely limited as a site for urban uses
because of flooding. Because of wetness, associations 2
through 7 are poorly suited to these uses and
associations 8, 9, and 10 are only fairly well suited.
Association 13 is poorly suited because of the slope.
Association 11 and many areas in association 12 are
well suited to urban development,






Detailed Soil Map Units

The map units on the detailed soil maps at the back of
this survey represent the soils in the survey area. The
map unit descriptions in this section, along with the soil
maps, can be used to determine the suitability and
potential of a soil for specific uses. They also can be
used 1o pian the management needed for those uses.
More information on each map unit, or soil, is given
under “Use and Management of the Scils.”

Each map unit on the detailed soil maps represents an
arga on the landscape and consists of one or more soils
for which the unit is named.

A symbol identifying the soil precedes the map unit
name in the soil descriptions. Each description includes
general facts about the soil and gives the principal
hazards and limitations to be considered in planning for
spacific uses.

Soils that have profiles that are almost alike make up
a soil series. Except for differences in texture of the
surface layer or of the underlying material, all the soils of
a series have major horizons that are similar in
compasition, thickness, and arrangernent.

Soils of one series can differ in texture of the surface
layer or of the underlying material. They also can differ in
slope, stoniness, salinity, wetness, degree of erosion,
and other characteristics that affect their use. On the
basis of such differences, a soil series is divided into so#
phases. Most of the areas shown on the detailed soil
maps are phases of soil series. The name of a soil
phase commonly indicates a feature that affects use or
management. For example, Camden silt loam, 2 to 6
percent slopes, is a phase in the Camden series.

Some map units are made up of two or more major
soils. These map units are called soil complexes. A soif
complex consists of two or more soils, or one or more
soils and a miscellaneous area, in such an intricate
pattern or in such small areas that they cannot be shown
separately on the soil maps. The pattern and proportion
of the soils are somewhat similar in ali areas. Crosby-
Miami silt loams, 2 to 6 percent slopes, eroded, is an
example.

Most map units include small scattered areas of soils
other than those for which the map unit is named. Some
of these included soils have properties that differ
substantially from those of the major soil or soils. Such
differences could significantly affect use and
management of the soils in the map unit. The included
soils are identified in each map unit description. Some
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small areas of strongly contrasting scils are identified by
a special symbol on the scil maps.

This survey includes miscelfancous areas. Such areas
have little or no scil material and support little or no
vegetation. Pits, quarries, is an example. Miscellaneous
areas are shown on the soil maps. Some that are too
small to be shown are identified by a special symbol on
the soil maps.

The names, descriptions, and delineations of the soils
identified on the detailed soil maps of this county do not
always agree or coincide with those of the soils identified
on the maps of adjoining counties published at an earlier
date. Some differences are the resuit of changes in
concepts of soil series. Other differences result from
variations in the extent of the soils. Others are the result
of variations in the slope range allowed in the map units.

[Table 4]gives the acreage and proportionate extent of
each map unit. Other tables (see [Summary of Tables")
give properties of the soils and the limitations, 27
capabilities, and potentials for many uses. The Glossary
defines many of the terms used in describing the soils.

Soil Descriptions

AfA—Alford silt loam, 0 to 2 percent slopes. This
nearly level, deep, well drained soil is on terraces and
outwash plains. Areas are irregularly shaped and are 10
to 40 acres in size.

In a typical profile, the surface layer is brown silt loam
about 9 inches thick. The subsoil is about 46 inches
thick. The upper part is dark yellowish brown, friable silt
loam; the next part is strong brown, firm silty clay loam;
and the lower part is brown, firm silt loam. The
underlying material to a depth of about 80 inches is dark
yellowish brown silt loam. In a few places gray mottles
are at a depth of 36 to 60 inches. In some areas the
surface soil is as much as 20 inches thick. In a few
areas gravelly sand is at a depth of 40 to 80 inches.

Included with this soil in mapping are smalf areas of
the somewhat poorly drained Reesville soils in
deprassions. Also included are the well drained Rush
soils. These soils are in positions on the landscape
similar to those of the Alford soil. The lower part of their
solum fermed in loamy outwash. included seils make up
about 5 percent of the map unit.

Permeability is moderate in the Alford soil. Available
water capacity is high. Surface runoff is slow. Organic
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matter content is moderately low in the surface layer.
This layer can be tilled throughout a fairly wide range in
moisture content.

Nearly all areas of this soil are used for comn,
soybeans, or wheat. A few are used for hay.

This soil is well suited to corn, soybeans, and small
grain. A system of conservation tillage that isaves
protective amounts of crop residue on the surface
impraves tilth and increases the organic matter content.
The soil is well suited to no-till farming.

This soil is well suited to pasture grasses and
legumes, including deep-rooted legumes, such as alfalfa.
The main management concern is overgrazing. Proper
stocking rates, pasture rotation, and timely deferment of

- grazing are needed.

This soil is well suited to trees. The main management
concern is plant competition. Competing vegetation can
be controlled by cutting, spraying, and girdling.

Because of the shrink-swell potential, this soil is
moderately limited as a site for dwellings. Strengthening
foundations, footings, and basement walls and backfilling
with coarser textured material help to prevent the
damage caused by shrinking and swelling. The soil is
severaly limited as a site for local roads and streets
because of low strength and frost action. Constructing
the roads on raised, well compacted fill and providing
adequate side diiches and culverts help to prevent the
damage caused by frost action. The base should be
strengthened with suitable material. The soil is well
suited to septic tank absorption fields.

The land capability classification is |. The woodland
ordination symbol is 5A.

Bc—Beckville loam, occasionally flooded. This
nearly level, deep, moderately well drained soil is on
flood plains. It is occasionally flooded for brief periods
during the winter and spring. Areas are 3 to 40 acres in
size. Most are elongated and are parallel to streams, but
some are in oxbows and sloughs, which meander across
the flood plains.

In a typical profile, the surface layer is very dark
grayish brown loam about 11 inches thick. The upper 10
inches of the underlying material is brown, mottled,
friable loam. The lower part to a depth of about 60
inches is brown, dark grayish brown, and grayish brown,
mottled sandy loam and loam. In some areas the surface
layer is silt loam. In other areas loose sand and gravel
are below a depth of 40 inches. In a few areas bedrock
is at a depth of 4 to 6 feet. In places the soil has no
mottles within a depth of 40 inches. In a few places the
subsoil containg mere clay and less sand.

Included with this soil in mapping are small areas of
the well drained Stonelick soils in the higher landscape
positions and the very poorly drained Cohoctah soils in
the lower depressions. Included soils make up about 10
percent of the map unit,

Soil Survey

Permeability is moderately rapid in the Beckville soil.
Available water capacity is high. The water table is at a
depth of 1.5 1o 3.0 feet in the spring and winter. Surface
runoff is slow. Organic matter content is moderately low
in the surface layer. This layer can be tilled throughout a
wide range in moisture content.

Most areas of this soil are used for corn or soybeans.
Some are used for pasture and hay. A drainage system
of subsurface drains and open ditches has been
established in some areas. Small inaccessible areas and
areas dissected by overflow channels are wooded.

This soil is well suited to corn and soybeans, but the
flooding is a major hazard. A system of conservation
tillage that leaves protective amounts of crop residue on
the surface improves tilth and increases the organic
matier content.

This soil is well suited to pasture grasses and
legumes, but the flooding is a hazard. Overgrazing and
grazing when the soil is too wet are the main
management concerns. They result in compaction and
poor tilth. Proper stocking rates, pasture rotation, and
timely deferment of grazing are needed.

This soil is well suited to trees. The main management
concern is plant competition. Competing vegetation can
be controlled by cutting, spraying, or girdling.

Because of the flooding and the wetness, this soil is
generally unsuitable as a site for dwellings and septic
tank absorption fields. It is severely limited as a site for
local roads because of the flooding and frost action.
Constructing the roads on well compacted fill material
that raises the roadbed above flood levels and providing
adequate side ditches and culverts help to prevent th
damage caused by frost action and flooding. :

The land capability subclass is liw. The woodland
ordination symbol is 7A.

Be—Belleville loamy sand. This nearly level, deep,
very poorly drained soil is dominantly in depressions and
potholes on moraines, but in a few areas it is in
depressions on till plains. It is subject to ponding. Areas
are irregularly shaped and are 4 to 20 acres in size.

In a typical profile, the surface layer is black loamy
sand about 11 inches thick. The upper 19 inches of the
underlying material is gray and light brownish gray,
motiled, lcose sand. The lower part to a depth of about
60 inches is grayish brown and gray, mottled silty clay
loam. In places the surface layer is silt loam or loam. In
a few places the entire solum contains carbonates. In a
few areas the underlying material is gravelly clay loam,
gravelly loam, or siratified sandy loam and silt loam. In a
few places the sandy mantle is as thin as 8 inches. In a
few areas the soil is on slight rises and is slightly better
drained.

included with this soil in mapping are smali areas of
the very poorly drained Wallkill soils in the slightly lower
depressions. These soils have organic material within a
depth of 80 inches. Also included are areas of the very
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poorly drained Milford soits. These soils have more clay
in the subsoil than the Belleville scil. They are in
positions on the landscape similar to those of the
Belleville soil. Included soils make up about 15 percent
of the map unit.

Permeability is rapid in the sandy part of the Bellaville
soil and moderately slow in the underlying material. The
water table is often near or above the surface during the
winter and early spring. Surface runoff is very siow or
ponded. Available water capacity is moderate. Organic
matter content is moderately low or moderate in the
surface layer. This layer can be tilled throughout a wide
range in moisture content.

Most areas are drained and are used for corn or
soybeans. If drained, this soil is fairly well suited to these
crops. Because of the wetness in the winter and early
spring, it is poorly suited to small grain. The wetness is
the main limitation, but drought is a hazard in dry years.
A drainage system of subsurface drains and open
ditches has been establishad in most areas. A
subsurface tile drainage system works fairly well. If the
tile is installed too deep in the underlying clayey and silty
sediments, however, water may not move into the tile
fast enough. In some areas open ditches are needed for
use as tile drainage outlets. A system of conservation
tillage that leaves protective amounts of crop residue on
the surface improves tilth, increases the organic matter
content, and reduces the hazard of soil blowing.

Because of the wetness in the early spring, this soil is
poorly suited to grasses and legumeas for hay and
pasture. A drainage system is generally needed.
Overgrazing and grazing when the soil is too wet are the
main management concerns. They result in compaction
and poor tilth. Proper stocking rates, pastura rotation,
and timely deferment of grazing are needed.

This soil is fairly well suited 1o trees. The equipment
limitation, seedling mortality, the windthrow hazard, and
plant competition are management concerns. Equipment
should be used only during dry periods or when the
ground is frozen. Planting large seedlings reduces the
seedling mortality rate. Species that can withstand the
weiness should be favored in the stands. Because of the
windthrow hazard, harvest methods should not isolate
the remaining trees or leave them widely spaced. Plant
competition can be controlled by cuiting, spraying, or
girdling.

Because of the ponding, this scil is generally
unsuitable as a site for dwellings. It is severely limited as
a site for local roads because of the ponding and frost
action. Constructing the roads on raised, well compacted
fill material and providing adequate side ditches and
culverts help to prevent the damage caused by ponding
and frost action. The soil is generally unsuitable as a site
for septic tank absorption fields because of the ponding
and the moderately slow permeability in the underlying
material.
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The land capability classification is lllw. The woodland
ordination symbol is 1W.

BoA—Bowes Variant silt loam, 0 to 2 percent
slopes. This nearly level, deep, moderately well drained
soil is on outwash plains. Areas are irregularly shaped
and are 3 to 25 acres in size.

In a typical profile, the surface layer is very dark
grayish brown silt loam about 9 inches thick. The subsoil
is about 51 inches thick. In sequence downward, it is
dark yellowish brown, firm silty clay loam; dark yellowish
brown, mottled, firm silty ciay loam; strong brown,
moftled, firm graveily sandy clay loam; and dark
yellowish brown and grayish brown, mottled, firm gravelly
sandy loam and gravelly sandy clay loam. The underlying
material to a depth of about 66 inches is grayish brown
gravelly coarse sand. In a few places the subsoil is not
motiled. in some areas the dark surface layer is as much
as 12 inches thick. In several areas the silty material is
less than 28 inches thick.

Included with this soil in mapping are the somewhat
poorly drained Millbrook Variant sails on the slightly
iower rises and the well drained Waupecan soils on the
slightly higher rises. Included soils make up about 10
percent of the map unit.

Permeability is moderate in the subsoil of the Bowes
Variant soil and rapid in the underlying material.
Available water capacity is high. Surface runoff is slow.
The water tabie is at a depth of 2 to & feet during the
winter and early spring. Organic matter content is
moderate in the surface layer. This layer can be tilled
throughout a fairly wide range in moisture content.

Nearly ail areas of this soil are used for corn or
soybeans. A few are used for small grain or hay.

This soil is well suited to corn, soybeans, and small
grain. A system of conservation fillage that leaves
protective amounts of crop residue on the surface
increases the organic matter content and improves tilth.

This soil is well suited to pasture grasses and
legumes, including deep-rooted legumes, such as alfalfa.
The main management ¢encern is overgrazing. Proper
stocking rates, pasture rotation, and timely deferment of
grazing are needed.

Because of the wetness and the shrink-swell poteniial,
this soil is moderately limited as a site for dwellings
without basements. It is severely limited as a site for
dwellings with basements because of the weiness.
Perimeter foundation drains help to lower the water
table. Properly designing foundations helps to prevent
damage caused by shrinking and swelling. The soil is
severaly limited as a site for local roads and streets
because of low strength and frost action. Constructing
the roads on raised, well compacted fill material and
providing adequate side ditches and culverts help to
prevent the damage caused by frost action. The base
should be strengthened with suitable material. The soil is
severely limited as a site for septic tank absorption fields
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because of the wetness. Installing perimeter subsurface
drains helps to lower the water iable.

The land capability classification is |. No woodland
ordination symbol is assigned.

BpC3—Boyer gravelly sandy loam, 6 to 15 percent
slopes, severely eroded. This moderately sloping, well
drained soll is on terrace breaks. It is moderately deep
over gravelly coarse sand. Areas are 3 to 25 acres in
size. They are mostly elongated, but several are
irregularly shaped.

In a typical profile, the surface layer is dark yellowish
brown gravelly sandy loam about 6 inches thick. The
subscil is about 23 inches thick. The upper part is dark
reddish brown, firm gravelly coarse sandy loam and
gravelly sandy loam, and the lower part is dark brown,
very friable gravelly loamy sand. The underlying material
to a depth of about 60 inches is brown gravelly coarse
sand. In a few places loam till is within a depth of 60
inches. In a few areas the surface layer is loam or silt
loam. In a few places the depth to loose sand and gravei
is more than 40 or less than 20 inches. In a few areas
bedrock is within a depth of 60 inches. In a few places
the content of gravel in the surface layer is as much as
60 percent. In places the surface layer contains cobbles.

Inchuded with this soil in mapping are the well drained
Rush and Ockley soils in the less sloping areas. These
soils contain more clay in the subsoil than the Boyer soil.
They make up about 10 percent of the map unit.

Permeability is moderately rapid in the subsoil of the
Boyer soil and very rapid in the underlying material.
Available water capacity is low. Surface runoff is rapid.
Crganic matter content is low or moderately low in the
surface layer. This layer can be tilled only within a
narrow range in moisture content.

Most areas of this soil are used for corn, soybeans, or
small grain. A few are pastured or wooded.

Because of the erosion hazard and droughtiness, this
soil is poorly suited to corn and soybeans. It is suited to
small grain crops that are seeded in the fall or early
spring. The high content of gravel in the surface layer
hinders tillage and germination. A cropping sequence
dominated by grasses and legumes, terraces, and
grassed waterways help to control erosion. A system of
conservation tillage that leaves protective amounts of
crop residue on the surface helps to control erosion,
improves tilth, and increases the organic matter content.

This soil is fairly well suited to pasture grasses and
legumes, such as orchardgrass and alfalfa. Overgrazing
is the main management concern. It results in surface
compaction and poor tilth. Proper stocking rates, pasture
rotation, and timely deferment of grazing are needed.

This soit is well suited to trees. Plant competition is the
main management concern. Competing vegetation can
be controlled by cutting, spraying, or girdling.

Because of the slope, this soil is moderately limited as
a site for dwellings and for local roads and streets.

Scil Survey

Buildings should be constructed in the less sloping areas
or designed so that they conform to the natural siope of
the land. Building on random lots, maintaining as much
of the existing vegetation as possible, and seeding
exposed areas as soon as possible after construction
help to control erosion. Local roads and sireets should
be built on the contour. The soil is severely limited as a
site for septic tank absorption fields because of a poor
filtering capacity in the underlying material. Seepage of
effluent into underground water supplies may be a
problem.

The land capability classification is IVe. The woodland
ordination symbol is 4A.

BrA—Brenton silt loam, 0 to 2 percent slopes. This
nearly level, deep, somewhat poorly drained soil is on till
plains. Areas generally are irregularly shaped and are 3
to 20 acres in size.

In a typical profile, the surface layer is very dark
grayish brown silt loam about 12 inches thick. The
subsoil is about 46 inches thick. The upper part is brown
and yellowish brown, mottled, firm silty clay loam and
clay loam, and the lower part is yellowish brown,
mottled, firm silt loam. The underlying material to a depth
of about 65 inches is yellowish brown, motiied silt lcam.
In some areas the depth to firm till is less than 60
inches. In a few places the content of the gravel in the
lower part of the solum is as much as 15 percent.

Included with this seil in mapping are the poorly
drained Drummer soils in depressions and the
moderately well drained Proctor scils on the higher rises.
Included soils make up about 12 percent of the map unit.

Permeability is moderate in the Brenton soil. Available
water capagcity is high. The water table is at a depth of 1
to 3 feet during the late winter and early spring. Surface
runoff is slow. Organic matter content is moderate in the
surface layer. This layer can be tilled throughout a fairly
wide range in moisture content,

Most areas are drained by subsurface drains and open
ditches and are used for corn, soybeans, or small grain.
If drained, this soil is well suited to these crops. The
wetness is the main limitation. A subsurface tile drainage
system works well. In some areas open ditches are
needed for use as tile drainage outlets. A system of
conservation tillage that leaves protective amounts of
crop residue on the surface improves tilth and increases
the organic matter content.

If drained, this soil is well suited to pasture grasses
and legumes. Overgrazing and grazing when the soil is
wet are the main management concerns. They resutt in
surface compaction and poor tilth. Proper stocking rates,
pasture rotation, and timely deferment of grazing are
needed.

Because of the wetness, this soil is severely limited as
a site for dwellings and for septic tank absorption fields.
Surface and subsurface drains help to overcome this
limitation on building sites. Dwellings should be
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constructed without basements. Perimeter interceptor
subsurface drains help to lower the water table in the
absorption fields. The soil is severely limited as a site for
local roads and streets because of low strength and
frost action. Constructing the roads on raised, well
compacted fill material and providing adequate side
ditches and culverts help to prevent the damage caused
by frost action. The base should be strengthened with
suitable material,

The land capability classification is llw. No woodland
ordination symbol is assigned.

BxA—Brenton Variant silt loam, 0 to 2 percent
slopes. This nearly level, deep, somewhat poorly
drained seil is on outwash plains. Areas are irregularly
shaped and are 3 to 150 acres in size.

In a typical profile, the surface layer is very dark gray
silt loam about 11 inches thick. The subsoil is about 48
inches thick. In sequence downward, it is brown, mottled,
firm silt loam; grayish brown and gray, mottled, firm silty
clay loam; yellowish brown, mottled, firm silty clay loam
and silt loam; and gray, firm gravelly fine sandy loam.
The underlying material to a depth of about 65 inches is
gray gravelly loamy coarse sand. In places the dark
surface layer is as thin as 8 inches. In a few places firm
glacial till is at a depth of 40 to 65 inches.

Included with this soil in mapping are small areas of
the moderately well drained Bowes Variant soils on the
higher rises and areas of the very poorly drained
Mahalasville soils in depressions. Mahalasville soils have
a gravelly substratum. Included soils make up about 15
‘percent of the map unit.

Permeability is moderate in the subscil of the Brenton
Variant soil and very rapid in the underlying material.
Available water capacity is high. The water table is at a
depth of 1 to 3 feet during the winter and early spring.
Surface runoff is slow. Organic matter content is
moderate in the surface layer. This layer can be tilled
throughout a fairly wide range in moisture content.

Most areas are drained by subsurface drains and open
ditches and are used for corn, soybeans, or small grain.
If drained, this soil is well suited to these crops. The
wetness is the main limitation. A subsurface tile drainage
system works well. In some areas open ditches are
needed for use as tile drainage outlets. A system of
conservation tillage that leaves protective amounts of
crop residue on the surface improves fiith and increases
the organic matter content.

If drained, this soil is well suited to pasture grasses
and legumes. Overgrazing and grazing when the soil is
too wet are the main management concerns. They result
in surface compaction and poor tilth. Proper stocking
rates, pasture rotation, and timely deferment of grazing
help to keep the pasture in good condition.

Because of the weiness, this soil is severely limited as
a site for dwellings and for septic tank absorption fields.
Surface and subsurface drains help io overcome this
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limitation on building sites. Dwellings should be
constructed without basements. Perimeter interceptor
subsurface drains help to lower the water tabie in
absorption fields. The soil is severely limited as a site for
local roads and streets because of frost action and low
strength. Constructing the roads on raised, well
compacted fill material and providing adequate side
ditches and culverts help to preveni the damage caused
by frost action. The base should be strengthened with
suitable material.

The land capability classification is llw. No woodland
ordination symbol is assigned.

CbA—Camden silt loam, 0 to 2 percent slopes. This
nearly level, deep, well drained soil is on till plains,
moraines, and outwash plains. Areas generally are
irregularly shaped and are 3 to 100 acres in size.

In a typical profile, the surface layer is brown silt loam
about 10 inches thick. The subscil is about 54 inches
thick. The upper part is dark yellowish brown, firm silty
clay loam; the next part is brown, firm loam and fine
sandy loam; and the fower part is brown, friable loam
and fine sandy ioam. The underlying material to a depth
of about 80 inches is yellowish brown sandy loam. In
some areas the silty material is more than 40 inches
thick. In a few places the content of the gravel is more
than 10 percent in the lower part of the subsoil. In
places mottles are within a depth of 30 inches. In a few
areas the surface layer is darker.

Included with this soil in mapping are small areas of
the somewhat poorly drained Starks and well drained
Ockley and Martinsville soils. Starks soils are in slight
depressions. Ockley and Martinsville soils have a {ill
substratum and have more sand and less silt in the
subscil than the Camden soil. They are in landscape
positions similar to those of the Camden soil. Also
included are a few areas where the surface layer is
sandy Ipam or loam. Included soils make up about 10
percent of the map unit.

Permeability is moderate in the Camden soil. Availabile
water capacity is high. Surface runoff is slow. Crganic
maiter content is mederately low in the surface layer.
This layer can be tilled throughout a fairly wide range in
moisture content.

Nearly all areas of this soil are used for corn,
soybeans, or small grain. Some are used for hay and
pasture, and a few are wooded.

This soil is well suited to corn, soybeans, and small
grain. A system of conservation tillage that leaves
protective amounts of crop residue on the surface
increases the organic matter content and improves filth.

This soit is well suited to pasture grasses and
legumes, such as orchardgrass and alfalfa. Deep-rooted
legumes grow well. Overgrazing is the main management
concern. It results in compaction and poor tilth. Proper
stocking rates, pasture rotation, and timely deferment of
grazing are neaded.
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This soil is well suited to trees. The main management
concemn is plant competition. Competing vegetation can
be controlled by cutting, spraying, and girdling.

Because of the shrink-swell potential, this soil is
moderately limited as a site for dwellings without
basements. Properly designing foundations and footings
and installing foundation drain tile help to prevent the
damage caused by shrinking and swelling. The soil is
suitable as a site for dwellings with basements. It is
severely limited as a site for local roads and streets
because of low strength and frost action. Constructing
the roads on raised, well compacted fill material and
providing adequate side ditches and culverts help to
prevent the damage caused by frost action. The base
should be strengthened with suitable material. The soil is
well suited to septic tank absorption fields.

The land capability classification is |. The woodland
ordination symbal is 7A.

CbB—Camden silt loam, 2 to 6 percent slopes. This
gently sloping, deep, well drained soil is on moraines,
outwash plains, and till plains. Areas are irregularly
shaped and are 3 to 50 acres in size.

In a typical profile, the surface layer is brown silt loam
about 10 inches thick. The subsail is about 64 inches
thick. The upper part is dark yellowish brown, firm silty
clay loam, and the lower part is brown and strong brown,
firm and friable loam and fine sandy loam. The
underlying material to a depth of about 80 inches is
yellowish brown sandy loam. In a few places glacial till is
within a depth of 40 inches. In a few areas moitles are
as shallow as 30 inches. In some places the underlying
material is stratified. In other places the silty material is
more than 40 inchas thick.

Included with this soil in mapping are areas of the
somewhat poorly drained Starks and Fincastle soils in
swales and along drainageways. Also included are the
well drained Ockley and Martinsville soils and a few
areas of severely eroded soils that have more clay in the
surface layer than the Camden soil. Ockley and
Martinsville soils have a till substratum and have more
sand and less silt in the subseil than the Camden soil.
They are in landscape positicns similar to those of the
Camden soil. included soils make up about 15 percent of
the map unit.

Permeability is moderate in the Camden soil. Available
water capacity is high. Surface runoff is medium. Organic
matter content is moderately low in the surface layer.
This layer can be tilled throughout a fairly wide range in
moisture content. ‘

Most areas of this soil are used for comn, soybeans, or
small grain. A few are used for hay, pasture, or
woodland.

If erasion is controlled, this soil is well suited to corn,
soybeans, and smali grain. Erosion is the main
management concern. It can be controlled by grassed
waterways and by cropping systems that include grasses
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and legumes. A system of conservation tillage that
leaves protective amounts of crop residue on the surface
helps 1o control erosion, improves tilth, and increases
the organic matter content. The soil is well suited to no-
till farming.

This soil is well suited 1o pasiure grasses and
legumes, such as orchardgrass and alfalfa. Deep-rooted
legumes grow well. Overgrazing is the main management
concern. It results in compaction and poor tiith. Proper
stocking rates, pasture rotation, and timely deferment of
grazing are needed.

This soil is well suited to trees. Plant competition is the
main management concern. Competing vegetation can
be controtled by cutting, spraying, or girdling.

Because of the shrink-swell potential, this soil is
moderately limited as a site for dwellings without
basements. Properly designing foundations and footings
and installing foundation drain tile help to prevent the
damage caused by shrinking and swelling. The soil is
well suited to dwellings with basements and to septic
tank absorption fields. It is severely limited as a site for
local roads and streets because of low strength and
frost action. Constructing the roads on raised, well
compagcted fill material and providing adequate side
ditches and culverts help to prevent the damage caused
by frost action. The base should be strengthened with
suitable material.

The land capability classification is lle. The woodland
ordination symbol is 7A.

CbC2—Camden silt loam, 6 to 12 percent slopes,
eroded. This moderately sloping, deep, well drained soil
is on moraines. Areas are irregularly shaped and are 3 to
20 acres in size.

In a typical profile, the surface layer is dark yellowish
brown silt loam about 7 inches thick. It has a few chunks
of strong brown subsoil material. The subsoil is about 57
inches thick. The upper part is strong brown and brown,
firm silty clay loam and loam; the next part is brown and
strong brown, friable sandy loam, loam, and silt loam;
and the lower part is yellowish brown, firm clay loam.
The underlying material to a depth of about 80 inches is
yellowish brown loam. In a few places glacial till is within
a depth of 40 inches. In a few areas where slopes are 6
to 8 percent, mottles are as shallow as 40 inches. In
some places the underlying material is stratified. In other
places the silty material is more than 40 inches thick.

included with this scil in mapping are areas of the well
drained Martinsville and Ockley soils. These soils have a
till substratum and have more sand and less silt in the
subsoil than the Camden soil. They are in landscape
positions similar io those of the Camden soil. Also
included are areas of severely eroded soils that have
more clay in the surface layer than the Camden soil.
Included soils make up about 20 percent of the map unit.

Permeability is moderate in the Camden scil. Available
water capacity is high. Surface runoff is medium. Organic



Montgomery County, Indiana

matter content is moderately low in the surface layer.
This layer can be tilled throughout a fairly wide range in
moisture content.

Most areas of this soil are used for corn, soybeans, or
small grain. A few are used for hay, pasture, or
woodland.

This sail is fairly well suited to corn, soybeans, and
small grain. Erosion is the main management concern. It
can be controlled by cropping systems that include
grasses and legumes, by diversions, and by grassed
waterways. A system of conservation tillage that leaves
protective amounts of crop residue on the surface helps
to control erosion, improves tilth, and increases the
organic matter content. The soil is well suited to no-tili
farming.

This soil is well suited to pasture grasses and
legumes, such as orchardgrass and alfalfa. Overgrazing
is the main management concern. It results in
compaction and poor tilth. Proper stocking rates, pasture
rotation, and timely deferment of grazing are needed.

This soil is well suited 1o trees. Plant competition is the
main management concern. Competing vegetation can
be conirolled by cutting, spraying, or girdling.

Because of the shrink-swell potential and the siope,
this soil is moderately limited as a site for dwellings
without basements. The slope also is a moderate
limitation on sites for dwellings with basements and on
sites for septic tank absorption fields. Properly designing
foundations and footings and installing foundation drain
tile help to prevent the structural damage caused by
shrinking and swelling. Buildings and absorption fields
should be designed so that they conform to the natural
slope of the land. In some areas land shaping is needed.
The soil is severely limited as a site for local roads and
sireets because of low strength and frost action.
Constructing the roads on raised, well compacied fill
material and providing adequate side ditches and
culverts help to prevent the damage caused by frost
action. The base should be strengthened with suitable
material.

The land capability classification is llle. The woodland
ordination symbol is 7A.

CcF—Casco loam, 18 to 35 percent slopes. This
moderately steep and steep, well drained soil is on
terrace breaks. It is shallow over gravelly coarse sand.
Areas are 5 to 45 acres in size. They are elongated and
generally parallel streams.

In a typical profile, the surface layer is very dark
grayish brown loam about 4 inches thick. The subsoil is
about 14 inches thick. The upper part is dark brown, firm
gravelly clay loam, and the lower part is brown, firm
gravelly loam. The underlying material to a depth of
about 60 inches is yellowish brown gravelly coarse sand.
In many places the solum is more than 20 inches thick.
In ?1 few places firm glacial il is within a depth of 40
inches.
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Included with this soil in mapping are well drained soils
that formed in glacial till. Also included are the well
drained Rush and Ockley soils in the less sloping areas.
Rush and Ockley soils have a solum that is thicker than
that of the Casco soil. Included soils make up about 5
percent of the map unit.

Permeability is moderate in the upper part of the
Casco soil and very rapid in the underlying material.
Available water capacity is low. Surface runoff is rapid or
very rapid. Organic matier content is moderately low in
the surface layer.

Most areas are wooded. A few have gravel pits.
Because of the slope, this soil is generaily unsuited to
corn, soybeans, and small grain and to forage crops. tis
poorly suited to trees. The erosion hazard, the
equipment limitation, the windthrow hazard, and seedling
mortality are the main concerns in managing woodland.
In some areas the logs should be yarded uphill with a
cable. Unless precautionary measures are applied, ruts
can form up and down the slope. Because of seedling
mortality, containerized nursery stock or oversiocking is
needed. Harvest methods that do not isclate the
remaining trees or leave them widely spaced reduce the
windthrow hazard.

Because of the slope, this soil is generally unsuitable
as a site for dwellings, local roads and streets, and
septic tank absorption fields. Alternative sites should be
selected.

The land capability classification is Vlle. The woodland
ordination symbol is 4R.

Ce—Ceresco loam, occasionally flooded. This
nearly level, deep, somewhat poorly drained soil is on
flood plains. It is cccasionally flooded for long periods
during the spring. Areas are 3 to 60 acres in size. They
are generally elongated and are parallel to creeks and
streams.

In a typical profile, the surface layer is very dark
grayish brown loam 9 inches thick. The subsurface layer
is very dark grayish brown, mottled loam about 10 inches
thick. The subsoil is about 25 inches thick. The upper
part is brown, mottled, friable loam; the next part is
yellowish brown, mottled, friable sandy loam and very
friable loamy fine sand; and the lower part is dark
yellowish brown, mottled, friable sandy loam. The
undertlying material to a depth of about 60 inches is pale
brown gravelly coarse sand. In some places the subsoil
contains more clay and iess sand. In other places the
surface layer and the upper part of the subsoil are silt
loam. In a few places gravelly coarse sand is as shallow
as 24 inches. In a few areas the surface layer is lighter
colored.

Included with this soil in mapping are the very poorly
drained Cohoctah soils in the lower landscape positions
and the well drained Sionelick soils in the slightly higher
positions. Also included are a few small areas that are
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rarely flooded. Included soils make up about 15 percent
of the map unit.

Permeability is moderate or moderately rapid in the
upper part of the Ceresco soil and very rapid in the
underlying material. Available water capacity is
moderate. The water table is at a depth of 1 t¢ 2 feet in
the fall, winter, and spring. Surface runoff is slow.
‘Organic matter content is moderate in the surface layer.
This layer can be tilled throughout a wide range in
rmoisture content.

Most areas of this soil are used for corn or soybeans.
A few are used for pasture or woodland.

If drained, this soil is fairly well suited to corn and
soybeans. The wetness is the main limitation, and the
flooding is a hazard. A subsurface tile drainage system
works well. In some areas open ditches are needed for
use as tile drainage outlets. A system of conservation
tillage that leaves protective amounts of crop residue on
the surface improves tilth and increases the crganic
matter content.

This soil is well suited to pasture grasses and
legumes. A drainage system generally is needed.
Overgrazing and grazing when the soil is too wet are the
main management concerns. They result in compaction
and poor tilth. Proper stocking rates, pasture rotation,
and timely deferment of grazing are neaded.

This soil is well suited to trees. The equipment
limitation and plant competition are the main
management concerns. Competing vegetation can be
controlled by cutting, spraying, or girdling. Equipment
should be used only during dry pericds or when the
ground is frozen.

Because of the wetness and the flooding, this soil is
generally unsuitable as a site for dwellings. it is generally
unsuitable as a site for septic tank absorption fields
because of the wetness, the flooding, and a poor filtering
capacity in the underlying material. Aliernative sites
should be selected. The soil is severely limited as a site
for local roads because of the flooding and frost action.
Constructing the roads on well compacted fill material
that raises the roadbed above flood levels and providing
adequate side ditches and culverts help to prevent the
damage caused by frost action and flooding. The base
should be sirengthened with suitable material.

The land capability classification is lllw. The woodland
ordination symbol is 3W.

Cg—~Chagrin silt loam, rarely flooded. This nearly
level, deep, well drained soil is on flood plains. Areas
generally are elongated and are parallel to streams.
They are 5 10 40 acres in size.

In a typical profile, the surface layer is brown silt loam
about 9 inches thick. The subsoil is about 39 inches
thick. The upper part is dark yellowish brown, friable silt
loam and loam, and the lower part is dark yellowish
brown, friable sandy loam. The underlying material to a
depth of about 60 inches is yellowish brown sandy loam.
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In some places the surface layer is very dark grayish
brown. In a few places carbonates are within a depth of
40 inches. In a few areas sirata of sand and gravelly
sand are below a depth of 40 inches. In a few places the
soil is occasionally flooded.

Included with this soil in mapping are the moderately
well drained Lobdell soils in swales and a few areas of
the well drained Stonelick soils on the slightly lower
flood plains. Stonelick scils have more sand in the
subsoil than the Chagrin soil. Included soils make up
about 15 percent of the map unit.

Permeability is moderate in the Chagrin soil. Available
water capacity is high. Surface runoff is slow. The water
table is at a depth of 4 to 6 feet in the winter and early
spring. Organic matter content is moderately low in the
surface iayer. This layer can be tilled throughout a wide
range in moisture content.

Nearly all areas of this scil are used for comn or
soybeans. A few are used for small grain, hay, or
woodland.

This soil is well suited to corn, soybeans, and small
grain. A system of conservation tillage that leaves
protective amounts of crop residue on the surface
increases the organic matter content and improves tilth.

This soil is well suited to pasture grasses and
legumes, such as orchardgrass and alfalfa. Deep-rooted
legumes grow well. Overgrazing is the main management
concern. It results in compaction and poor tilth. Proper
stocking rates, pasture rotation, and timely deferment of
grazing are needed.

This soil is well suited to trees. Flant competition is the
main management concern. Competing vegetation can
be controlled by cutiing, spraying, or girdling.

Because of the flooding, this soil is generally
unsuitable as a site for dwellings and sanitary facilities. It
is moderately limited as a site for local roads because of
the flooding and frost action. Constructing the roads on
compacted fill material that raises the roadbed above
flood levels and providing adequate culverts and side
ditches minimize the damage caused by flooding and
frost action.

The land capability classification is {. The woodland
ordination symboi is 5A.

Ck—Cohoctah loam, frequently flooded. This nearly
level, deep, very poorly drained soil is in depressions
and oxbows on flood plains. It is frequently flooded for
brief or long periods during the winter and spring. Areas
are 3 fo 200 acres in size. They are generally elongated
and are parallel to sireams.

In a typical profile, the surface layer is very dark
grayish brown loam about 9 inches thick. The subsurface
layer is about 12 inches thick. The upper part is very
dark gray loam, and the lower part is very dark gray,
mottled fine sandy loam. The subsoil is dark gray,
mottled, firm and friable fine sandy loam about 29 inches
thick. The underlying material to a depth of about 60
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inches is gray, mottled, stratified loam and sandy loam.
In a few places loose sand is as shallow as 30 inches. Iri
some areas the surface layer is mucky. In a few places
as much as 12 inches of light colored overwash is at the
surface. In places the dark surface layer is as much as
30 inches thick.

Included with this soil in mapping are small areas of
the moderately well drained Beckville soils in the slightly
elevated landscape positions and small areas of the well
drained Stonelick soils in the higher positions. Also
included are a few areas in oxbows. These areas are
ponded most of the year. Included soils make up about
15 percent of the map unit.

Permeability is moderately rapid in the Cohoctah soil.
Available water capacity is high. The water table is often
at or near the surface during the fall, winter, and early
spring. Surface runoff is very slow. Organic matter
content is moderate in the surface layer. This layer can
be tilled throughout a wide range in moisture content.

Most areas of this soil are drained and are used for
com or soybeans. Some areas are used for hay and
pasture. Undrained areas are wooded.

If drained, this soil is fairly well suited to corn and
soybeans. The wetness and the flooding are the main
management concerns. A drainage system of open
ditches and subsurface drains has been established in
most areas. A subsurface tile drainage system works
well. Small grain planted in the fall and early spring may
be damaged by floodwater even if a satisfactory
drainage system has been established for row crops. A
system of conservation tillage that leaves protective
amounts of crop residue on the surface improves tilth
and increases the organic matter content,

Because of the wetness and the fiooding, this seil is
only fairly well suited to pasture grasses and legumes.
Overgrazing and grazing when the soil is too wet are the
main management concerns. They result in compaction
and poor tilth. Froper stocking rates, pasture rotation,
and timely deferment of grazing are needed.

This soil is fairly well suited to trees. The equipment
limitation, seedling mortality, and the windthrow hazard
are management concerns. Equipment should he used
only during very dry periods or when the ground is
frozen. Special site preparation, such as bedding,
reduces the seedling mortality rate. Harvest methods
that do not isolate the remaining trees or leave them
widely spaced reduce the windthrow hazard. Competing
vegetation can be controlled by cutting, spraying, or
girdling.

Because of the flooding, this soil is generally
unsuitable as a site for dwellings and for septic tank
absorption fields. Alternative sites should be selected.
The soil is severely limited as a site for local roads
because of the flooding, frost action, and the wetness.
Constructing the roads on well compacted fill material
that raises the roadbed above flood levels and providing
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adequate side ditches and culverts help to prevent the
damage caused by frost action, wethess, and flooding.

The land capability classification is llw. The woodland
ordination symbol is 3W.

CwA—Crosby slilt loam, 0 to 2 percent slopes. This
nearty level, deep, somewhat poorly drained soil is on till
plains. Areas are iregularly shaped and are 3 to 100
acres in size.

In a typical profile, the surface layer is dark grayish
brown silt loam about 2 inches thick. The subsoil is
about 28 inches thick. The upper part is yellowish brown,
mottled, firm silty clay loam; the next part is grayish
brown, mettled, firm clay loam; and the lower part is
yellowish brown, mottled, firm clay loam and loam. The
underlying material to a depth of about 60 inchas is
yellowish brown, mottled loam. in some places the
surface layer is loam. In other places the lower part of
the subsaoil is sandy loam, sandy clay loam, or the
gravelly analogs of these textures. In some areas the
underlying material is sandy loam till. In other areas the
solum is thicker and contains more silt and less sand. In
places the upper part of the subsoil is not mottled.

Included with this soil in mapping are small areas of
the well drained Miami soils on rises and side slopes and
the very poorly drained Treaty soils in swales and
depressions. These scils make up about 10 percent of
the map unit,

Permeability is slow in the subsoil of the Crosby soil
and moderately slow or slow in the underlying material.
Available water capacity is high. The water table is at a
depth of 1 to 3 feet in the winter and early spring.
Surface runoff is slow. Organic matter content is
moderately low in the suriace layer. This layer can be
tilled throughout a fairly wide range in moisture content.

Most areas are drained by subsurface drains and open
ditches and are used for corn, soybeans, or small grain.
Some are used for hay or pasture. A few are wooded.

if drained, this soil is well suited to corn, soybeans,
and small grain. The wetness is the main limitation. A
subsurface tile drainage system works fairly well. In
some areas open ditches are needed for use as tile
drainage outlets. A system of conservation tillage that
leaves protective amounts of crop rasidue on the surface
improves tilth and increases the organic matter content.

If drained, this soil is well suited to pasture grasses
and legumes. These plants can be grown in some
undrained areas, but a drainage system generally is
beneficial. Overgrazing and grazing when the soil is too
wet are the main management concerns. They result in
compagction and poor tilth. Proper stocking rates, pasture
rotation, and timely deferment of grazing are needed.

This soil is well suited to trges. The main management
concern is plant competition. Competing vegetation can
be controlled by cutting, spraying, or girdling.

Because of the wetness, this soil is severely limited as
a site for dwellings. Surface and subsurface drains help
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to overcome this limitation. The dwellings should be
constructed without basements. The soil is severely
limited as a site for local roads and streets because of
low sirength and frost action. CGonstructing the roads on
raised, well compacted fill material and providing
adequate side ditches and culverts help to prevent the
damage caused by frost action. The base should be
strengthenad with suitable material. The soil is severely
limited as a site for septic tank absorption fields because
of the welness and the slow permeability. Perimeter
interceptor subsurface drains help to overcome the
wetness. Filling or mounding improves the ability of the
field to absorb the effiuent.

The land capability classification is llw. The woodland
ordination symbol is 4A.

CyB2—Crosby-Miami silt loams, 2 to 6 percent
slopes, eroded. These gently sloping, deep soils are on
rises on till plains and on slopes adjacent to
drainageways. The somewhat poorly drained Crosby soil
is on the broader ridgetops, on foot slopes, and in
swales. The well drained Miami soil is on the more
sloping knolls and narrow ridgeiops. Areas are irregularly
shaped and are 3 to 160 acres in size. They are about
55 percent Crosby soil and 40 percent Miami soil. The
two soils occur as areas so intricately mixed or so small
that mapping them separately was not practical.

In a typical profile of the Crosby soil, the surface layer
is brown silt loam about 10 inches thick. The subsoil is
about 24 inches thick. It is yellowish brown, mottled, and
firm. The upper part is silty clay loam, and the lower part
is clay loam and loam. The underlying material to a
depth of about 60 inches is yellowish brown loam. In
places the depth to glacial till is more than 40 inches. In
a few places the lower part of the subsoil is stratified silt
loam to sand. In a few areas glacial till is within a depth
of 15 inches.

In a typical profile of the Miami scil, the surface layer
is brown sitt loam about 7 inches thick. The subsoil is
about 21 inches thick. The upper part is brown, firm clay
loam, and the lower part is brown and dark yellowish
brown, firm clay loam and loam. The underlying material
to a depth of about 60 inches is yellowish brown loam. In
a few places the depth to glaciai till is more than 40 or
less than 24 inches. In a few areas the lower part of the
subsoil is stratified sandy loam to gravelly loamy sand. In
some places the surface layer is loam or clay loam. In
other places the subsoil is mottled within a depth of 20
inches.

Included with these soils in mapping are the very
poorly drained Treaty soils in drainageways. These
included s0ils make up about 5 percent of the map unit.

Permeability is slow in the subsoil of the Crosby soil
and moderately slow or slow in the underlying material. It
is moderate in the subsail of the Miami soil and
moderately slow in the underlying material. Available
water capagcity is high in the Crosby soil and moderate in
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the Miami soil. The water table is at a depth of 1 to 3
feet during the winter and early spring in the Crosby soil.
Surface runoff is medium on both soils. Organic matter
content is moderately low in the surface layer. This layer
can be iilled throughout a fairly wide range in moisture
content.

Most areas of thase soils are used for corn, soybeans,
or small grain. A few are used as hayland, pasture, or
woodland.

If erosion is controlled, these soils are well suited io
comn, soybeans, and small grain. Erosion is the main
hazard. The wetness of the Crosby soil also is a
problem. Cropping systems that include grasses and
legumes, diversions, and grassed waterways help to
control erosion. A systemn of conservation tillage that
leaves protective amounts of crop residue on the surface
improves tilth and increases the organic matier conient.
A subsurface drainage system is needed in seepy areas
at ihe base of slopes and in drainageways.

These soils are well suited o pasture grasses and
legumes, such as orchardgrass and alfalfa. Overgrazing
and grazing when the soil is 100 wet are the main
management concerns. They result in compaction and
poor tilth. Proper stocking rates, pasture rotation, and
timely deferment of grazing are needed.

These soils are well suited to trees. The main
management concern is plant competition. Competing
vegetation can be conirolled by cutting, spraying, or
girdling.

The Crosby soil is severely limited as a site for
dwellings because of the wetness. A foundation drainage
system helps to overcome this fimitation. The buildings
should be constructed without basements. The soil is
severely limited as a site for local roads and streets
because of fow strength and frost action. Constructing
the roads on raised, well compacted fill materiai and
providing adequate side ditches and culverts help to
prevent the damage caused by wetness and frost action.
The base should be strengthened with suitable material.
The soil is severely limited as a site for septic tank
absorption fields because of the wetness and the slow
permeability. Perimeter interceptor subsurface drains
help to lower the water table. Filling or mounding
improves the ability of the field to absorb the effluent.

The Miami soil is moderately limited as a site for
dwellings because of the shrink-swell potential. Properly
designing foundations, footings, and basement walls,
installing foundation drain tile, and backfilling with coarse
textured material help to prevent struciural damage
caused by shrinking and swelling. The soil is moderately
limited as a site for local roads and streets because of
the shrink-swell potential and frost action. Constructing
the roads on raised, well compacted fill material and
providing adequate side ditches and culverts help to
prevent the damage caused by frost action. The base
should be strengthened with suitable material. The soil is
severely limited as a site for septic tank absorption fields



Montgomery County, Indiana

because of the moderately slow permeability. Because of
lateral seepage aiong the top of the glacial till, the
effluent can surface in downslope areas. As a result,
curtain drains are needed in upslope areas. Filling or
mounding improves the ability of the field to absorb the
effluent.

The land capability classification is lle. The woodland
ordination symbol is 4A.

Cz—Cyclone silty clay loam. This nearly level, deep,
poorly drained soil is in depressions on till plains. It is
subject to ponding by runoff from the adjacent soils.
Areas are 3 to 200 acres in size. They generally are
irregularly shaped.

In a typical profile, the surface layer is black silty clay
loam about 9 inches thick. The subsurface layer also is
biack silty clay loam. It is about 4 inches thick. The
subsoil is about 48 inches thick. The upper part is dark
gray and grayish brown, mottled, firm silty clay loam; the
next part is yellowish brown, mottled, firm silt loam; and
the lower part is yellowish brown and grayish brown, firm
loam. The underlying material to a depth of about 70
inches is yellowish brown, mottled fine sandy loam. In a
few places light colored overwash covers the dark
surface layer. In some areas the lower part of the subsoil
is sandy loam or sandy clay loam that has thin layers of
loamy sand, sand, or both.

Included with this soil in mapping are areas of the very
poorly drained Milford soils in potholes and the
somewhat poorly drained Crosby, Fincastle, and Starks
soils on slight rises. Milford soils have more clay in the
subsoil than the Cyclone soeil. Included soils make up
about 10 percent of the map unit.

Permeability is moderate in the Cyclone soil. Available
water capacity is high. The water table is near or above
the surface during the winter and early spring. Surface
runoff is ponded or very low. Organic matter content is
high in the surface layer. This layer can be tiflad only
within a narrow range in moisture content.

Most areas are drained and are used for corn or
soybeans. A few are used for hay, pasture, or woodlots.
If drained, this soil is well suited to corn, soybeans,

and small grain. The wetness is the main limitation. A
drainage system of open ditches, surface drains, and
subsurface drains has been established in most areas. A
subsurface tile drainage system works weil. In some
areas open ditches are needed for use as tile drainage
outlets. A system of conservation tillage that leaves
protective amounis of crop residue on the surface
improves tilth and increases organic matter content. The
soil is well suited to fall plowing.

This soil is well suited to pasture grasses and
legumes. A drainage system is needed. Overgrazing and
grazing when the soil is too wet are the main
management concerns. They result in suriace
compaction and poor tilth. Proper stocking rates, pasture
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rotation, and timely deferment of grazing help to keep
the pasture in good condition.

This soil is well suited to trees. The equipment
limitation, seedling mortality, the windthrow hazard, and
plant competition are management concerns. Equipment
should be used only during dry periods or when the
ground is frozen. Special site preparation, such as
bedding, reduces the seedling mortaiity rate. Because of
the windthrow hazard, harvest methods shouid not
isolate the remaining trees or leave them widely spacad.
Competing vegetation can be controlled by cutting,
spraying, or girdling.

Because of the ponding, this soil is generally
unsuitable as a site for dwellings and for septic tank
absorption fields. Alternative sites should be selected,
The soil is severely limited as a site for local roads
because of the ponding, frost action, and low strength.
The base should be strengthened with suitable coarse
textured material. Constructing the roads on raised, well
compacted fill material and providing adequate side
ditches and culverts help to prevent the damage caused
by frost action and ponding.

The land capability classification is llw. The woodland
ordination symbal is 5W.

Du—Drummer silty clay loam. This nearly level,
deep, poorly drained soil is in depressions on till plains.
It is subject to ponding by runoff from the adjacent soils.
Areas are 3 to 500 acres in size. Most are oval, but
many are imegularly shaped.

In a typical prefile, the surface layer is black silty clay
loam about 10 inches thick. The subsurface layer is very
dark gray silty clay loam about 5 inches thick. The
subsoil is about 42 inches thick. The upper part is gray
and grayish brown, mottled, firm silty clay loam, and the
lower part is yellowish brown, mottled, firm loam. The
underlying material to a depth of about 85 inches is
yellowish brown, mottled, stratified silt loam and loam. In
a few places firm loam till is within a depth of 45 inches.
In places the silty material is more than 60 inches thick.
In a few places the underlying material has strata of
loamy sand or sand. In a few areas it contains marl and
snail shells. In some areas lighter colored material has
been deposited on the original black surface layer. In a
few places the surface layer is loam, sandy loam, or
loamy sand.

Included with this soil in mapping are small areas of
the somewhat poorly drained Brenton and Raub soils on
slight rises. These soils make up about 15 percent of the
map unit.

Permeability is moderate in the Drummer soil.
Available water capacity is high. The water table is ofien
above or near the surface during the spring. Surface
runoff is very slow or ponded. Organic matter content is
high in the surface layer. This layer can become cloddy
and hard to work if it is tilled when too wet. It can be
tilled only within a narrow range in moisture content.
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Most areas are drained and are used for corn or
soybeans. A few are used for hay or pasture.

If drained, this soil is well suited to corn, soybeans,
and small grain. The wetness is the main limitation. A
drainage system of open ditches, subsurface drains,
surface drains, or a combination of these has been
established in most areas. A subsurface tile drainage
system works well. In some areas open ditches are
needed for use as tile drainage outlets. A system of
conservation tillage that leaves protective amounts of
crop residue on the surface improves tilth and increases
the organic matter content. The soil is well suited to fall
plowing.

This soil is well suited to pasture grasses and
legumes. Ponding is a hazard. A drainage system is
needed. Overgrazing and grazing when the soil is too
wet are the main management concerns. They result in
compaction and poor tilth. Proper stocking rates, timely
deferment of grazing, and pasture rotation minimize
surface compagction and help to maintain tilth and plant
density.

Because of the ponding, this soil is generally
unsuitable as a site for dwellings. It is severely limited as
a site for local roads because of the ponding, frost
action, and low strength. Constructing the roads on
raised, well compacted fill material and providing
adequate side ditches and culverts help to prevent the
damage caused by ponding and frost action. The base
should be strengthened with suitable material. The soil is
severely limited as a site for septic tank absorption fields
because of the ponding. Alternative sites should be
selected.

The land capability classification is liw. No woodland
ordination symbo! is assigned.

FdA—Fincastle silt loam, 0 to 2 percent slopes.
This nearly level, deep, somewhat poorly drained soil is
on till plains. Areas are irregularly shaped and are 3 to
200 acres in size.

In a typical profile, the surface layer is dark brown silt
loam about 9 inches thick. The subsurface layer is
grayish brown, mottled silt loam about 6 inches thick.
The subsoil is about 41 inches thick. It is yellowish
brown, mottled, and firm. The upper part is silty clay
loam, and the lower part is loam. The underlying material
to a depth of about 60 inches is yellowish brown, mottled
loam. In places the lower part of the subsoil is stratified
loamy sand, sandy loam, silt loam, and loam. In a few
places the content of gravel is as much as 15 percent in
the lower part of the subsoil. In some areas the depth to
firm 1ill is more than 60 inches, and in a few areas it is
less than 40 inches.

Included with this soil in mapping are the poorly
drained Cyclone soils in depressions and small areas of
the well drained Miami soils on the higher rises. Included
soils make up about 15 percent of the map unit.
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Permeability is moderate in the upper part of the
Fincastle soil and moderately slow in the underlying
material. Available water capacity is high. The water
table is at a depth of 1 to 3 feet during the winter and
early spring. Surface runoff is slow. Organic matter
content is moderately low in the surface layer. This layer
can be tilled throughout a fairly wide range in moisture
content.

Most areas are drained by subsurface drains and open
ditches and are used for corn, soybeans, or small grain.
Some are used for hay or pasture. A few are wooded.

If drained, this soil is well suited to corn, soybeans,
and small grain. The wetness is the main limitation. A
subsurface tile drainage system works well. In some
areas open ditches are needed for use as tile drainage
outlets. A system of conservation tillage that leaves
protective amounts of crop residue on the surface
increases the organic matter content and improves tilth.

Pasture grasses and legumes can be grown in some
undrained areas, but a drainage system generally is
beneficial. Overgrazing and grazing when the soil is wet
are the main management concerns. They result in
surface compaction and poor tilth. Proper stocking rates,
pasture rotation, and timely deferment of grazing
minimize surface compaction and help to maintain good
tilth.

This soil is well suited to trees. The main management
concern is plant competition. Competing vegetation can
be controlled by cutting, spraying, or girdling.

Because of the wetness, this soil is severely limited as
a site for dwellings. Surface and subsurface drains help
to overcome this limitation. The dwellings should be
constructed without basements. The soil is severely
limited as a site for local roads and streets because of
low strength and frost action. Constructing the roads on
raised, well compacted filt material and providing
adequate side ditches and culverts help to prevent the
damage caused by wetness and frost action. The base
should be strengthened with suitable material. The soil is
severely limited as a site for septic tank absorption fields
because of the wetness and the moderately slow
permeability. Perimeter interceptor subsurface drains
help to lower the water table. Filling or mounding
improves the ability of the field to absorb the effluent.

The land capability classification is llw. The woodland
ordination symbol is 4A.

FdB—Fincastle silt loam, 2 to 4 percent slopes.
This gently sloping, deep, somewhat poorly drained soil
is on rises and side slopes on till plains. Areas are
irregularly shaped and are 3 to 40 acres in size.

In a typical profile, the surface layer is brown silt ioam
about 9 inches thick. The subsoil is about 39 inches
thick. It is yellowish brown, mottied, and firm. The upper
part is silty clay loam, and the lower part is clay loam
and loam. The underlying material to a depth of about 60
inches is yellowish brown, mottled loam. In a few places
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the content of gravel is as much as 15 percent in the
lower part of the subsoil. In a few areas the upper part of
the subsoil is not mottled. In places the lower part of the
subsoil and the underlying material are stratified.

Included with this soil in mapping are the poorly
drained Cyclone soils in drainageways and the well
drained Miami soils on rises. Also included are a few
areas of severely eroded soils that have a surface layer
of yellowish brown silty clay loam. Included soils make
up about 10 percent of the map unit,

Permeability is moderate in the upper part of the
Fincastle soil and moderately slow in the underlying
material. Available water capacity is high. The water
table is at a depth of 1 to 3 feet during the winter and
early spring. Surface runoff is medium. Organic matter
content is moderately low in the surface layer. This layer
can be tilled throughout a fairly wide range in moisture
content.

Most areas of this soil are used for corn, soybeans, or
small grain. Some are used for hay or pasture. A few are
wooded.

If erosion is controlled, this soil is well suited to corn,
soybeans, and small grain. Erosion is the main hazard.
Wetness is a limitation in most areas. Terraces, grassed
waterways, and cropping systems that include grasses
and legumes help to control erosion. A system of
conservation tillage that leaves protective amounts of
crop residue on the surface helps to control erosion,
improves tilth, and increases the organic matter content.
A subsurface drainage system is needed in some of the
swales and drainageways.

This soil is well suited to pasture grasses and
legumes, such as orchardgrass and alfalfa. A subsurface
drainage system may be needed. Overgrazing and
grazing when the soil is wet are the main management
concerns. They result in compaction and poor tilth.
Proper stocking rates, pasture rotation, and timely
deferment of grazing help to keep the pasture in good
condition.

This soil is well suited to trees. The main management
concern is plant competition. Competing vegetation can
be controlled by cutting, spraying, or girdling.

Because of the wetness, this soil is severely limited as
a site for dwellings. Perimeter subsurface drains help to
overcome this limitation. The dwellings should be
constructed without basements. The soail is severely
limited as a site for local roads and streets because of
low strength and frost action. Constructing the roads on
raised, well compacted fill material and providing
adequate side ditches and culverts help to prevent the
damage caused by wetness and frost action. The base
should be strengthened with suitable material. The soit is
severely limited as a site for septic tank absorption fields
because of the wetness and the moderately slow
permeability. Perimeter interceptor subsurface drains
reduce the wetness. Filling or mounding improves the
ability of the field to absorb the effluent.
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The land capability classification is lie. The woodland
ordination symbaol is 4A.

FgB2—Fincastle-Miami silt loams, 2 to 6 percent
slopes, eroded. These gently sloping, deep soils are on
till plains and on slopes adjacent to drainageways. The
somewhat poorly drained Fincastle soil is on the broader
ridgetops, on foot slopes, and along drainageways. The
well drained Miami soil is on knolls and narrow ridgetops.
Areas are irregularly shaped and are 3 to 140 acres in
size. They are about 55 percent Fincastle soil and 35
percent Miami soil. The two soils occur as areas so
intricately mixed or so small that mapping them
separately was not practical.

In a typical profile of the Fincastle soil, the surface
layer is dark grayish brown silt loam about 10 inches
thick. The subsoil is about 39 inches thick. It is yellowish
brown, motiled, and firm. The upper part is silty clay
loam, and the lower part is clay loam. The underlying
material to a depth of about 60 inches is yellowish
brown, mottled loam. In some places the lower part of
the subsail is stratified silt ioam, sandy loam, loamy
sand, and sand. In a few places the solum is less than
4@ inches thick.

In a typical profile of the Miami soil, the surface layer
is brown silt loam about 9 inches thick. The subsoil is
dark yellowish brown and yellowish brown, firm clay loam
about 27 inches thick. The underlying material to a depth
of about 60 inches is brown loam. In places, the lower
part of the subsoil is sandy loam or gravelly sandy loam
and the depth to glacial fill is more than 40 inches. In a
few places the surface layer is loam. In some areas
mottles are at a depth of about 20 inches.

Included with these soils in mapping are the poorly
drained Cyclone and very poorly drained Treaty soils in
drainageways. Also included are areas of severely
eroded soils that have a surface layer of clay loam or
silty clay loam. Included soils make up about 10 percent
of the map unit.

Permeability is moderate in the subsoil of the Fincastle
and Miami seils and moderately slow in the underlying
material. Available water capacity is high in the Fincastle
soil and moderate in the Miami soil. The water table is at
a depth of 1 to 3 feet during the winter and early spring
in the Fincastle soil. Surface runoff is medium on both
soils. Organic matter content is moderately low in the
surface layer. This layer can be tilled throughout a fairly
wide range in moisture content,

Most areas of these soils are used for corn, soybeans,
or small grain. A few are used as hayland, pasture, or
woodland.

If erosion is controlled, these soils are well suited to
corn, soybeans, and small grain. Erosion is the main
hazard. The wetness of the Fincastle soil is a limitation.
Cropping systems that include grasses and legumes,
terraces, diversions, and grassed waterways help to

control erosionA system of conservation tillage
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that leaves protective amounts of crop residue on the
surface improves tilth and increases the organic matter
content. Subsurface drains are needed in seepy areas at
the base of slopes and in drainageways. A drainage
system has been established in several areas. The foot
slopes are generally difficult to till in the spring because
of the wetness caused by lateral seepage along the top
of the firm till.

These soils are well suited to pasture grasses and
legumes, such as orchardgrass and alfalfa. A drainage
system is needed in some areas, Overgrazing and
grazing when the soll Is too wet are the main
management concerns. They result in compaction and
poor tilth. Proper stocking rates, pasture rotation, and
timely deferment of grazing help to keep the pasture in
good condition.

These soils are well suited 1o trees. The main
management concern is plant competition. Competing
vegetation can be controlled by cuiting, spraying, or
girdling.

The Fincastle soil is severely limited as a site for
dwellings because of the wetness. A drainage system
helps to overcome this limitation. The dwellings should
be constructed without basements. The soil is severely
limited as a site for local roads and streets because of

Soil Survey

low strength and frost action. Constructing the roads on
raised, well compacted fill material and providing
adequate side ditches and culverts help to prevent the
damage caused by wetness and frost action. The base
should be strengthened with sultable material. The soil is
severely limited as a site for septic tank absorption fields
because of the wetness and the moderately slow
permeability. Perimeter interceptor subsurface drains
reduce the wetness. Filling or mounding improves the
ability of the field to absorb the effluent.

The Miami soil is moderately limited as a site for
dwellings because of the shrink-swell potential. Properly
designing foundations, footings, and basement walls,
installing foundation drain tile, and backfilling with coarse
textured material help to prevent the structural damage
caused by shrinking and swelling. The soil is moderately
limited as a site for local roads and streets because of
the shrink-swell potential and frost action. Constructing
the roads on raised, well compacted fill material and
providing adequate side ditches and culverts help to
prevent the damage caused by frost action. The base
should be strengthened with suitable material. The soil Is
severely limited as a site for septic tank absorption fields
because of the moderately slow permeability. Because of

A grassed waterway In an area of Fincastle-Miami silt loams, 2 to 6 percent slopes, eroded.
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lateral seepage, the effluent can surface in downslope
areas. As a result, curtain drains are needed in upslope
areas. Filling or mounding improves the ability of the field
to absorb the effluent.

The land capability classification is lle. The woodland
ordination symbol is 4A.

HeF—Hennepin silt loam, 18 to 50 percent slopes.
This moderately steep to very steep, deep, well drained
soil is on breaks along flood plains and on the sides of
draws, which extend into till plains. Slopes dominantly
are 35 to 50 percent and are 100 to 200 feet long. Areas
are 5 to 80 acres in size.

In a typical profile, the surface layer is very dark
grayish brown silt loam about 3 inches thick. The subsoil
is 14 inches thick. The upper part is dark yeilowish
brown, firm silt loam, and the lower part is yellowish
brown, firm loam. The underlying material to a depth of
about 60 inches is yellowish brown loam. In scme areas
the solum is thicker. In other areas the soil is more silty.

Included with this soil in mapping are soils that formed
in sand and gravel, such as Rodman and Casco soils;
sails that have a solum that is thicker than that of the
Hennepin soil and that formed in outwash and till, such
as the Ockley soils that have a till substratum; soils in
the southwest corner of the county that formed in clayey
sediments; and areas where the soil has layers of loose
sand and gravel as much as 36 inches thick. In several
included areas the soil has hard chunks of sand and
gravel bonded together by calcium carbonate. These
chunks are as much as 3 feet in diameter. Also included
are small seepy areas on side slopes below the contact
point of the till and the layers of sand and gravel and
several areas where slippage has occurred and no soil
profile has developed. Included soils make up about 30
percent of the map unit.

Permeability is moderate or moderately slow in the
upper part of the Hennepin scil and moderately slow or
slow in the lower part. Available water capacity is
moderate. Surface runoff is rapid or very rapid. Organic
matier content is moderately low in the surface layer.

Most areas are wooded. A few are used for pasture.
Because of the slope, this soil is generally unsuited to
row crops, small grain, and forage crops and is poorly
suited to trees. The main concerns in managing
woodland are the erosion hazard and the equipment
limitation. In some areas where the soil has layers of
sand and gravel, slippage often destroys the root
system. Special logging methods, such as yarding the
togs uphill with a cable, may be needed because of the
slope. Constructing logging roads, skid trails, and
landings on gentle grades and removing water with water
bars, culverts, and drop structures help to control
erosion.

This soil is generally unsuitable as a site for dwellings,
Iocal roads and streets, and sepiic tank absorption fields
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because of the slope. An alternative site should be
selected.

The land capabiiity classification is Vle. The woodland
ordination symbol is 5R.

HxF—Hennepin-Rock outcrop complex, 35 to 90
percent slopes. This map unit occurs as areas of a very
steep, deep, well drained Hennepin soil intermingled with
areas of Rock outcrop. The unit is on breaks along flood
plains and on the sides of drainageways that dissect till
plains. The Hennepin soil typically is on the upper part of
the breaks. Slopes are dominantly 100 to 200 feet long.
Areas range from 3 to 150 acres in size. They generally
are about 55 percent Hennepin scil and 35 percent Rock
outcrop. The Hennepin soil and Rock outcrop occur as
areas so intricately mixed or so small that mapping them
separately was not practical.

in g typical profile of the Hennepin soil, the surface
layer is dark grayish brown silt loam about 3 inches thick.
The subsoil is dark yellowish brown, firm loam about 10
inches thick. The underlying material to a depth of 60
inches is yellowish brown loam.

The Rock outcrop is dominantly very pale brown, fine
grained sandstone and shale. In a few areas thin layers
of limestone overlie the sandsione.

Included with this unit in mapping are small areas of
the moderately well drained Birkback and well drained
Miami and Russeli soils on ridgetops and shoulder
slopes. Alsc included are areas where the soil has thin
layers of sand and gravel, seepy spots on side slopes
near the contact point of the till and the layers of sand
and gravel and at the contact point of the material above
the bedrock, some areas where slippage has occurred
and no soil profile has developed, and some areas
where soil material has sloughed over the bedrock and a
shallow soil has formed. Included soils make up about
10 percent of the map unit.

Permeability is moderate or moderately slow in the
upper part of the Hennepin scil and moderately slow or
slow in the lower part. Available water capacity is
moderate. Surface runoff is very rapid. Organic matter
content is moderaiely low in the surface layer.

Most areas of the Hennepin soil are wooded. This unit
is generally unsuited to row crops and small grain and to
forage crops because of the slope. The Hennepin soll is
fairly well suited to trees. The main concerns in
managing woodland are the erosion hazard and the
equipment limitation. Special logging methods, such as
yarding the logs uphill with a cable, may be needed
because of the slope. Constructing logging roads, skid
trails, and landings on gentle grades and removing water
with water bars, culverts, and drop structures minimize
erosion.

Because of the slope, the Hennepin soil is generally
unsuitable as a site for dwellings, local roads, and septic
tank absorption fieids. An alternative site should be
selected.
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The land capability classification is Vlle. The woodland
ordination symbol assigned to the Hennepin soil is 5R.

JaB—Jasper silt loam, till substratum, 2 to &
percent slopes. This gently sloping, deep, well drained
soil is on moraines and till plains. Areas are irregularly
shaped and are 3 to 120 acres in size.

in a typical profile, the surface layer is very dark
grayish brown silt loam about 10 inches thick. The
subsoil is about 48 inches thick. The upper part is dark
yellowish brown, firm silty clay loam, and the lower part
is brown and strong brown, firm sandy clay loam, lcam,
and sandy loam. The underlying material to a depth of
about 65 inches is yellowish brown fine sandy loam. In
places the lower part of the subsoil is lcamy sand or
sand. In a few places firm glacial till is within a depth of
40 inches. In some areas the underlying material has
packets or strata of loamy sand, gravelly coarse sand,
and sand. In other areas the surface layer is loam. In a
few places the dark surface layer is less than 10 inches
thick. In places the subsoil contains more silt and less
sand 1o a depth of about 36 inchas.

Included with this sail in mapping are small areas of
the somewhat poorly drained Brenton soils in swales and
some areas of severely eroded soils that have a
yellowish brown surface layer. Included soils make up 5
percent of the map unit.

Permeabhility is moderate in the upper part of the
Jasper soil and moderately slow in the underlying
material. Available water capacity is high. Runoff is
medium. Organic matter content is moderate in the
surface layer. This layer can be tilled throughout a fairly
wide range in moisture content.

Most areas of this saqil are used for corn, soybeans, or
smalt grain. A few are used for hay or pasture.

If erosion is controlied, this soil is well suited to corn,
soybeans, and small grain. Erosion is the main hazard. !t
can be conirolled by cropping systems that include
grasses and legumes, by terraces, and by grassed
waterways. A system of conservation tillage that leaves
protective amounts of crop residue on the surface helps
to control erosion, improves filth, and increases the
organic matter content.

This scil is well suited to pasture grasses and
legumes, such as orchardgrass and alfalfa. A cover of
grasses and legumes is effective in controlling erosion.
Overgrazing is the main management concern. It results
in compaction and poor tilth. Proper stocking rates,
pasture rotation, and timely deferment of grazing help to
keep the pasture in gocd condition.

This soil is suitable as a site for dwellings. If the lower
part of the basement is constructed in the firm glacial till,
wetness is a problem. It can be overcome by installing a
subsurface drainage system around the foundation. The
soil is moderately limited as a site for local reads and
streets because of frost action. Constructing the roads
on raised, well compacted fill material and providing
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adequate side ditches and culverts help to prevent the
damage caused by frost action. The soil is moderately
limited as a site for septic tank absorption fields because
of the moderate permeability. Filling or mounding
improves the ability of the field to absorb the effluent.

The land capability classification is lle. No woodiand
ordination symbol is assigned.

Lb—Landes Variant fine sandy loam, rarely
flooded. This nearly level, deep, well drained soil is on
flood plains. Areas are irregularly shaped and are 3 to 75
acres in size.

In a typical profile, the surface layer is very dark gray
fine sandy loam about 8 inches thick. The subsurface
layer is very dark gray fine sandy loam about 5 inches
thick. The subsail is dark yellowish brown, brown, and
yellowish brown, friable loamy fine sand about 29 inches
thick. The underlying material to a depth of about 60
inches is light yellowish brown sand. In some places gray
mottles are within a depth of 30 inches. In other places
gravelly coarse sand is below a depth of 40 inches.

Included with this soil in mapping are small areas of
the somewhat poorly drained Ceresco and moderately
well drained Beckville soils in the lower landscape
positions. These soils make up about 10 percent of the
map unit.

Permeability is moderately rapid in the subsoil of the
Landes Variant soil and rapid in the underlying material.
Available water capacity is low. Surface runoff is slow.
Organic matter content is moderately low in the surface
layer. This layer can be tilled throughout a wide range in
moisture content.

Most areas of this soil are used for corn or soybeans.
Small inaccessible areas are used as pasiure or
woodiand.

This soil is fairly well suited to corn, soybeans, and
small grain. Droughtiness is a problem in dry periods. A
system of conservation tillage that leaves protective
amounts of crop residue on the surface increases the
organic matter content and improves tilth.

This soit is well suited to pasture grasses and
legumes. The main management concern is overgrazing.
Proper stocking rates, pasture rotation, and timely
deferment of grazing help to keep the pasture in good
condition.

This soil is well suited to trees. The main management
concern is plant competition. Competing vegetation can
be controlled by cutting, spraying, or girdling.

Because of the flooding, this soil is generally
unsuitable as a site for dwellings and septic tank
absorption fields. Alternative sites should be selected.
The sail is moderately limited as a site for local roads
and streets because of the flooding. Constructing the
roads on well compacted fill material that raises the
roadbed above flood levels and providing adequate side
ditches and culverts minimize the damage caused by
flooding.
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The land capability classification is His. The woodland
ordination symbol is 7A.

Lo-—Lobdell silt loam, rarely flooded. This nearly
level, deep, moderately well drained soil is on flood
plains. Areas are 3 to 55 acres in size. Most are
irregularly shaped, but many are elongated and are
parallel to streams.

In a typical profite, the surface layer is dark grayish
brown silt loam about 10 inches thick. The subsurface
layer is brown silt loam about 6 inches thick. The subsoil
is brown and yellowish brown, mottled, friable and firm
silt loam and loam about 34 inches thick. The underlying
material to a depth of about 60 inches is dark grayish
brown, mottled sandy loam. In places the surface soil is
as much as 24 inches thick. In a few places carbonates
are as shallow as 50 inches. In some areas the subsaoil
contains more clay. In a few areas sand and gravelly
coarse sand are below a depth of 40 inches.

Included with this soil in mapping are the well drained
Chagrin soils in the slightly higher landscape positions
and the well drained Stonelick soils in the lower
positions closer to the streams. Included soils make up
about 10 percent of the map unit.

Permeability is moderate in the upper part of the
Lobdell soil and moderately rapid in the lower part.
Available water capacity is high. Surface runoff is slow.
The water table is at a depth of 2.0 fo 3.5 feet during the
winter and early spring. Organic matter conient is
moderately low in the surface layer. This layer can be
tilled throughout a fairly wide range in moisture content.

Most areas of this soil are used for corn or soybeans.
A few are used for pasture, hay, or woodland.

This soil is well suited to corn, soybeans, and small
grain. Wetness is the main management concern. A
drainage system of subsurface drains and open ditches
has been established in some areas. A system of
conservation tillage that leaves protective amounts of
crop residue on the surface improves tilth and increases
the organic matter content.

This soil is well suited o pasture grasses and
legumes. Overgrazing and grazing when the soil is too
wet are the main management concerns. They result in
compaction and poor tilth. Proper stocking rates, pasture
rotation, and timely deferment of grazing help to keep
the pasture in good condition.

This soil is well suited to trees. The main management
concern is plant competition. Gompeting vegetation can
be controlled by cutting, girdling, or spraying.

Because of the flooding, this soil is generally
unsuitable as a site for dwellings. It is severely limited as
a site for local roads because of frost action.
Constructing the roads on well compacted fill material
that raises the roadbed above flood levels and providing
adequate side ditches and culverts help to prevent the
damage caused by frost action. The soil is generally
unsuitable as a site for septic tank absorption fields
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because of the wetness. Installing perimeter interceptor
subsurface drains helps to lower the water table.

The land capability classification is I. The woodland
ordination symbol is 5A.

Mb—Mahalasville silty clay loam. This nearly level,
deep, very pootly drained soil is in sluiceways,
depressions, and drainageways on tilt plains. It is
frequently ponded by runoff from the adjacent soils.
Areas are 3 to 300 acres in size. They generally are
irregularly shaped, but some are oval and those in
sluiceways are generally elongated.

In a typical profile, the surface layer is very dark gray
silty clay loam about 10 inches thick. The subsurface
layer is black silty clay loam about 5 inches thick. The
subsoil is about 37 inches thick. The upper part is gray
and grayish brown, mottled, firm silty clay lcam, and the
lower part is light brownish gray and grayish brown,
mottled, firm silt loam and loam. The underlying material
to a depth of about 60 inches is gray and yellowish
brown, stratified sandy loam, loam, silt loam, and gravelly
sand. In a few places sand is at a depth of about 30
inches. |In a few areas, the underlying material occurs as
a thin tayer and firm glacial till is as shallow as 50
inches. In some places light colored overwash covers
the dark surface layer. In other places the silty material
is more than 60 inches thick. In a few areas the surface
layer and subsoil contain more sand and less silt.

Included with this soil in mapping are small areas of
the somewhat poorly drained Starks and Crosby soils on
slight rises. Also included, in the sluiceways, are some
areas that are subject to rare flooding. Included seils
make up about 10 percent of the map unit.

Permeability is moderate in the subsoil of the
Mahalasville soil and moderately rapid in the underlying
material. Available water capacity is high. The water
table is near or above the surface during the winter and
early spring. Surface runoff is very slow or ponded.
Organic matter content is high in the surface layer. This
layer can be tilled only within a narrow range in moisture
content.

Most areas of this scil are drained and are used for
corn, scybeans, or small grain. A few are used for hay,
pasture, or woodiand.

If drained, this soil is well suited to corn, soybeans,
and small grain. The wetness is the main limitation. A
drainage system of subsurface drains, surface drains,
open ditches, or a combination of these has been
established in most areas. A subsurface tile drainage
system works well. In some areas op are
needed for use as tile drainage outlets (fig. 6).| A system
of conservation tillage that leaves protective amounts of
crop residue on the surface improves tilth and increases
the organic matter content. The soil is wall suited to fall
plowing.

If drained, this soil is well suited to pasture grasses
and legumes. Overgrazing and grazing when the soii is



34

Soil Survey

An open ditch in an area of Mahalasville siity clay loam. In most areas riprap is needed to stabilize the ditchbanks.

too wet are the main management concerns. They result
in compaction and poor tilth. Proper stocking rates,
pasture rotation, and timely deferment of grazing help to
keep the pasture in good condition.

This soil is well suited to trees. The equipment
limitation, seedling mortality, the windthrow hazard, and
plant competition are the management concerns.
Equipment should be used only during dry periods or
when the ground is frozen. Species that can withstand
the wetness should be favored in the stands. Because of
the windthrow hazard, harvest methods should not
isolate the remaining trees or leave them widely spaced.
Competing vegetation can be controlled by cutting,
spraying, or girdling.

Because of the ponding, this soil is generally
unsuitable as a site for dwellings and for septic tank
absorption fields. Alternative sites should be selected.
The soil is severely limited as a site for local roads
because of the ponding, low strength, and frost action.

Constructing the roads on raised, well compacted fill
material and providing adequate side ditches and
culverts help to prevent the damage caused by frost
action and ponding. The base should be strengthened
with suitable material.

The land capability classification is llw. The woodland
ordination symbol is 5W.

Mc—Mabhalasville silty clay loam, gravelly
substratum. This nearly level, deep, very poorly drained
soil is on outwash plains and terraces. It is frequently
ponded by runoff from the adjacent soils. Areas are 3 to
600 acres in size. They generally are irregularly shaped,
but many are elongated.

In a typical profile, the surface layer is black, firm silty
clay loam about 11 inches thick. The subsoil is about 46
inches thick. The upper part is gray and grayish brown,
mottled, firm silty ¢lay loam, and the lower part is gray,
mottled, firm loam and silt loam. The underlying material
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to a depth of about 65 inchas is brown gravelly coarse
sand. In some areas, the soil has thick strata of sand
and silt and the depth to loose sand and gravel is more
than 80 inches. In a few places the depth to firm glacial
till is less than 70 inches. In places the silly material is
as much as 60 inches thick. In a few areas the subsoil
contains more sand and less silt.

Included with this soil in mapping are small areas of
the somewhat poorly drained Crosby and Starks soils on
slight rises. These soils make up about 10 percent of the
map unit.

Permeability is moderate in the subscil of the
Mahalasville soil and rapid in the underlying material.
Available water capacity is high. The water table is near
or above the surface during the winter and early spring.
Surface runoff is ponded or very slow. Organic matter
content is high in the surface layer. This layer can be
tilled only within a narrow range in moisture content,

Nearly all areas of this soil are drained and are used
for corn, soybeans, or small grain. A few are used for
hay or woodland.

If drained, this soil is well suited to corn, soybeans,
and small grain. The weiness is the main limitation. A
drainage system of subsurface drains, surface drains,
open ditches, or a combination of these has been
established in most areas. A subsurface tile drainage
system works well. In some areas open ditches are
needed for use as tile drainage outlets. A system of
conservation tillage that leaves protective amounts of
crop residue on the surface improves tilth and increases
the organic matter content. The soil is well suited to fall
plowing.

If drained, this soil is well suited to pasture grasses
and legumes. Overgrazing and grazing when the soil is
too wet are the main management concerns. They result
in compaction and poor tilth. Proper stocking rates,
pasture rotation, and timely deferment of grazing help to
keep the pasture in good condition.

This soil is well suited to trees. The equipment
limitation, seedling mortality, the windthrow hazard, and
plant competition are management concerns. Equipment
should be used only during dry periods or when the
ground is frozen. Species that can withstand the wetness
should be favored in the stands. Because of the
windthrow hazard, harvest methods should not isolate
the remaining trees or leave them widely spaced.
Competing vegetation can be controlled by cutting,
spraying, or girdling.

Because of the ponding, this soil is generally
unsuitable as a site for dwellings and septic tank
absorption fields. Alternative sites should be selected.
The soil is severely limited as a site for local roads
because of the ponding, low strength, and frost action.
Constructing the roads on raised, well compacted fili
material and providing adequate side ditches and
culverts help to prevent the damage caused by frost
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action and ponding. The base should be strengthened
with suitable material.

The land capability classification is llw. The woodland
ordination symbol is 5W.

MdD2—Martinsville-Ockley loams, till substrata, 12
to 18 percent slopes, eroded. These strongly sloping,
deep, well drained soils are on moraines and till plains.
Areas are irregularly shaped and are 3 to 45 acres in
size. They are about 50 percent Martinsville soil and 40
percent Ockley soil. The two soils occur as areas so
intricately mixed that mapping them separately was not
practical.

In a typical profile of the Martinsville soil, the surface
tayer is brown loam about 8 inches thick. The subsoil is
about 45 inches thick. The upper part is brown, firm clay
loam; the next part is strong brown, fitm clay loam and
sandy clay loam; and the lower part is brown and dark
brown, firm sandy ioam. The underlying material to a
depth of about 60 inches is brown loam. In places the
lower part of the subsoil is stratified silt loam, loamy
sand, and fine sand. In a few places the depth to firm
glacial till is less than 30 inches.

In a fypical profile of the Ockley soil, the surface layer
is grayish brown loam about 5 inches thick. The subsoil
is about 48 inches thick. In sequence downward, it is
brown, firm clay loam; very dark brown, firm gravelly clay
loam; strong brown, firm gravelly sandy clay loam; and
yellowish red and strong brown, firm gravelly sandy
loam. The underlying material to a depth of about 60
inches is yellowish brown loam. In places a thin layer of
calcareous sand and gravel or reddish brown gravelly
loamy sand is directly above the underlying material. In a
few places the underlying material is gravelly loam,
gravelly sandy loam, gravelly sand, or sandy loam. In a
few areas firm glacial till is within a depth 30 inches.

Included with these soils in mapping are the somewhat
poorly drained Starks and very poorly drained
Mahalasville scils. Starks soils are on foot slopes and in
drainageways. Mahalasville soils are in depressions and
drainageways. Alsc included are areas of severely
eroded soils that have a surface layer of clay loam.
Included soils make up about 10 percent of the map unit.

Permeability is moderate in the Martinsville and Ockley
soils. Available water capacity is moderate or high.
Surface runoff is rapid. Organic matter content is
moderately low in the surface layer. This layer can be
tilled throughout a fairly wide range in moisture content.

Most areas of these soils are used for hay, pasture, or
woodland. Some are used for small grain, corn, or
soybeans.

Because of the erosion hazard, these soils are poorly
suited to corn, soybeans, and wheat. Erosion is the main
management concerr_Mlt can be controlled by a
crop rotation that includes grasses and legumes and by
terraces, diversions, and grassed waterways. A system
of conservation tillage that leaves protective amounts of
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crop residue on the surface helps to control erosion,
improves tilth, and increases the organic matter content.

These soils are fairly well suited to grasses and
legumes, such as orchardgrass and alfalfa. Growing
grasses and legumes for hay or pasture is effective in
controlling erosion. Overgrazing is the main management
concern. It results in compaction and poor tilth. Proper
stocking rates, pasture rotation, and timely deferment of
grazing help to keep the pasture in good condition.

These soils are well suited to trees. The main
management concern is plant competition. Competing
vegetation can be controlled by cutting, spraying, or
girdling.

Because of the slope, these soils are severely limited
as sites for dwellings and for septic tank absorption
fields. Land shaping, installing retaining walls, and
designing the buildings so that they conform to the
natural slope of the land help to overcome this limitation
on sites for dwellings. An alternative site should be
selected for septic tank absorption fields. The sails are
severely limited as sites for local roads and streets
because of the slope of both soils and low strength in
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the Martinsville soil. Constructing the roads on the
contour and land shaping help to overcome the slope.
The base should be strengthened with suitable material.

The land capability classification is IVe. The woodland
ordination symbol is 5A.

MeB—Martinsville-Ockley silt loams, till substrata,
2 to 6 percent slopes. These gently sloping, deep, well
drained soils are on rises on moraines and till plains.
Areas are irregularly shaped and are 3 to 150 acres in
size. They are about 50 percent Martinsville soil and 40
percent Ockley soil. The two soils occur as areas so
intricately mixed that mapping them separately was not
practical.

In a typical profile of the Martinsville soil, the surface
layer is brown silt loam about 10 inches thick. The
subsoil is about 46 inches thick. In sequence downward,
it is dark yellowish brown, firm silt loam; brown, firm clay
loam and sandy clay loam; dark yellowish brown, firm
coarse sandy loam; and strong brown, friable loamy
coarse sand. The underlying material to a depth of about
65 inches is yellowish brown fine sandy loam. In some
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Figure 7/—Soybeans in an area of Martinsville-Ockley loams, 1ill substrata, 12 to 18 percent slopes, eroded. Erosion has resulted in a

er colored surface layer.
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places the lower part of the subsoil and the underlying
material are stratified silt loam, sand, and fine sand and
have a few pockets of gravelly material. in other places
the silty material is as much as 35 inches thick. In a few
places firm glacial till is within a depth of 35 inches. In
some areas the lower part of the subsoil has a 3- to 10-
inch layer that formed in glacial till. In a few areas gray
mottles are as shallow as 30 inches.

In a typical profile of the Ockley soil, the surface layer
is brown silt loam about 10 inches thick. The subsoil is
about 48 inches thick. The upper part is dark yellowish
brown, firm clay loam; the next part is brown, firm sandy
clay loam; and the lower part is brown, firm gravelly
sandy clay loam and gravelly sandy loam. The underlying
material to a depth of about 65 inches is yellowish brown
fine sandy Ioa In places a thin layer of brown or
reddish brown, calcareous sand and gravel, gravelly
loamy sand, or loamy sand is above the firm glacial till.
In a few places the underlying material is gravelly loam,
gravelly sandy loam, or sandy loam. In a few areas firm
glacial tl is within a depth of 35 inches. In a few places
gray mottles are within a depth of 30 inches,

Included with these soils in mapping are the somewhat
poorly drained Fincastle, very poorly drained
Mahalasville, and somewhat poorly drained Starks soils.
Fincastle and Starks soils are on foot slopes and in
drainageways. Mahalasville soils are in drainageways.
Also included are areas of severely eroded soils that
have a surface layer of clay loam. Included soils make
up about 10 percent of the map unit.

Permeability is moderate in the Martinsville and Ockley
soils. Available water capacity is moderate or high.
Surface runoff is medium. Organic matter content is
moderately low in the surface layer. This layer can be
tilled throughout a fairly wide range in moisture content.

Most areas of these soils are used for corn, soybeans,
or wheat. A few are used for hay, pasture, or woodland.

If erosion is controlled, these soils are suited to corn,
soybeans, and small grain. Erosion is the main hazard. It
can be controlled by cropping systems that include
grasses and legumes and by terraces, diversions, ot
grassed waterways. A system of conservation tillage that
leaves protective amounts of crop restdue on the surface
helps to control erosion, improves tilth, and increases
the organic matter content. The soils are well suited to
no-till farming.

These soils are well suited to pasture grasses and
legumes, such as orchardgrass and alfalfa. Overgrazing
is the main management concern. It results in
compaction and poor tilth. Proper stocking rates, pasture
rotation, and timely deferment of grazing help to keep
the pasture in good condition.

These soils are well suited to trees. The main
management concern is plant competition. Competing
vegetation can be controlled by cutting, spraying, or
girdling.
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Profile of the Ockley soll in the map unit Martinsville-

Ockley silt loams, till substrata, 2 to 6 percent slopes. The
spade marks the contact point between glaciofluvial material
and the underlying firm glacial till,

Because of the shrink-swell potential, these scils are
moderately limited as sites for dwellings. Properly
designing foundations and basement walls helps to
prevent the structural damage caused by shrinking and
swelling. If the lower part of the basement is constructed
in the firm glacial till, wetness is a problem. It can be
overcome by installing perimeter interceptor subsurface
drains.

The Martinsville soil is moderately limited as a site for
local roads and streets because of low strength, and the
Ockley soil is moderately limited because of frost action
and the shrink-swell potential. Constructing the roads on
raised, well compacted fill material and providing
adequate side ditches and culverts help to prevent the
damage caused by frost action. The base should be
strengthened with suitable material.
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These soils are moderately limited as sites for septic
tank absorption fields because of the moderate
permeability. Lateral seepage may be a problem in areas
where firm glacial till is within a depth of 50 inches.
Enlarging the absorption field helps to overcome the
restricted permeability.

The land capability classification is lle. The woodland
ordination symbol is 5A.

MeC—Martinsville-Ockley silt loams, till substrata,
6 to 12 percent slopes. These moderately sloping,
deep, well drained soils are on ridges and knobs on
moraines and till plains. Areas are irregularly shaped and
are 3 to 55 acres in size. They are about 50 percent
Martinsville soil and 40 percent Ockley soil. The two
soils occur as areas so intricately mixed that mapping
them separately was not practical.

In a typical profile of the Martinsvitle soil, the surface
layer is brown silt loam about 7 inches thick. The subsoil
is about 48 inches thick. The upper part is dark brown
and dark yellowish brown, firm clay loam, and the lower
part is yellowish brown, firm sandy loam. The underlying
material to a depth of about 60 inches is light olive
brown loam, In a few piaces the lower part of the subsoil
is stratified silt loam, sand, and fine sand and has a few
pockets of gravelly material. In a few areas firm glacial
till is within a depth of 35 inches,

In a typical profile of the Ockley soil, the surface layer
is brown silt loam about 7 inches thick. The subsoil is
about 43 inches thick. In sequence downward, it is
strong brown, firm loam; strong brown and reddish
brown, firm clay loam and sandy clay loam; strong
brown, firm gravelly sandy clay loam; and brown, friable
sandy loam. The underlying material to a depth of about
60 inches is yellowish brown loam. In some areas a thin
layer of calcareous gravelly coarse sand, gravelly loamy
sand, or loamy sand is directly above the underlying
material. In several places the underlying material is
gravelly loam, gravelly sandy loam, or sandy loam. In a
few areas firm glacial till is within a depth of 30 inches.
In a few places the silty material is as much as 35
inches thick.

Included with these seils in mapping are the very
poorly drained Mahalasville and somewhat poorly
drained Fincastle and Starks soils. Fincastle and Starks
soils are on foot slopes and in drainageways.
Mahalasville soiis are in depressions and drainageways.
Also included are areas of seversly eroded soils that
have a surface layer of clay loam. Included soils make
up about 10 percent of the map unit.

Permeability is moderate in the Martinsville and Ockley
soils. Available water capacity is moderate or high.
Surface runoff is medium. Organic matter content is
moderately low in the surface layer. This layer can be
tilled throughout a fairly wide range in moisture content.

Most areas are used for corn, soybeans, or wheat.
Some are used for hay, pasture, or woodiand.
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If erosion is controlled, these soils are fairly well suited
to corn, soybeans, and small grain. Erosion is the main
management concern. It can be conirolled by cropping
systems that include grasses and legumes and by
terraces, diversions, and grassed waterways. A system
of conservation fillage that leaves protective amounts of
crop residue on the surface helps to control erosion,
improves tilth, and increases the organic matter content,
The soils are well suited to no-till farming.

These soils are welt suited to pasiure grasses and
legumes, such as orchardgrass and alfalfa. Overgrazing
is the main management concern. It results in
compaction and poor tilth. Proper stocking rates, pasture
rotation, and timely deferment of grazing help to keep
the pasture in good condition.

These soils are well suited to trees. The main
management concern is plant competition. Competing
vegetation can he controlled by cutting, spraying, or
girdiing.

Because of the shrink-swell potential and the slope,
these soils are moderately limited as sites for dwellings.
Properly designing foundations and basement walls
helps to prevent the structural damage caused by
shrinking and swelling. If the lower part of the basement
is constructed in the firm glacial till, wetness is a
problem. It can be overcome by installing perimeter
interceptor subsurface drains. The buildings should be
constructed in the less sloping areas or designed so that
they conform to the natural slope of the land.

The Martinsville soil is severely limited as a site for
local roads and streets because of low strength, and the
Ockley soil is moderately limited because of the slope,
the shrink-swell potential, and frost action. The base
should be strengthened with suitable material.
Constructing the roads on raised, well compacted fill
material and providing adequate side diiches and
culverts help to prevent the damage caused by frost
action.

These soils are moderately limited as sites for septic
tank absorption fields because of the slope and the
moderate permeability. Lateral seepage may be a
problem in areas where the depth to compact glacial till
is less than 50 inches. Enlarging the absorption field
helps to overcome the restricted permeability.

The land capability classification is Ille. The woodland
ordination symbol is 5A.

MoC2—Miami silt loam, 6 to 12 percent slopes,
eroded. This moderately sloping, deep, well drained soil
is on knobs and side slopes on till plains. Areas are
irreqularly shaped and are 3 to 45 acres in size.

In a typical profile, the surface layer is dark yellowish
brown silt loam about 8 inches thick. The subsoil is
yellowish brown and brown, firm clay loam about 18
inches thick. The underlying material to a depth of about
60 inches is yellowish brown loam. In some areas the
solum is more than 40 inches thick. In other areas the
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iower part of the subsoil is mottled. In places the subsoi!
is sandy loam or sandy clay loam. In a few places the
silty material is as much as 30 inches thick. In some
areas the underlying material is sandy loam.

Included with this soil in mapping are the somewhat
poorly drained Crosby and Fincastie soils. These soils
are in the slightly lower landscape positions. Also
included are areas of severely eroded soils that have
more clay in the surface layer than the Miami soil and
that have a thinner solum. Included soils make up 10
percent of the map unit.

Permeability is moderate in the subsoil of the Miami
soil and moderately slow in the underlying material.
Avaitable water capacity is moderate. Surface runoff is
rapid. Organic matter content is moderately low in the
surface layer. This layer can be tilled only within a
narrow range in moisture content.

Most areas of this soil are used for corn, soybeans, or
small grain. Some are used for hay or pasture.

If erosion is controlled, this soll is fairly well suited to
corn, soybeans, and small grain. Erosion is the main
management concern It can be controlled by
cropping systems that include grasses and legumes, by
terraces, and by grassed waterways. A system of

39

conservation tillage that leaves protective amounts of
crop residue on the surface helps to control erosion,
improves tilth, and increases the organic matter content.
The soil is well suited to no-till farming.

This soil is well suited to pasture grasses and
legumes, such as orchardgrass and alfalfa. Qvergrazing
is the main management concern. It results in surface
compaction and poor tilth. Proper stocking rates, pasture
rotation, and timely deferment of grazing help to keep
the pasture in good condition.

This soil is well suited to trees. The main management
concern is plant competition. Competing vegetaiion can
be controlled by cutting, spraying, or girdling.

Because of the slope and the shrink-swell potential,
this soil is moderately limited as a site for dwellings.
Properly designing foundations, footings, and basement
walls and installing foundation drains help to prevent the
structural damage caused by shrinking and swelling.
Leaving as much of the existing vegetation on the site as
possible and building on random lots help o control
erosion. The buildings should be designed so that they
conform to the natural slope of the land.

This soil is moderately limited as a site for local roads
and streets because of the slope, the shrink-swell

Gully and rill erosion in an unprotected area of Miami silt loam, & to 12 percent slopes, eroded.
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potential, and frost action. The roads should be built on
the contour. Constructing the roads on raised, well
compacted fill material and providing adequate side
ditches and culverts help 1o prevent the damage caused
by frost action. The base should be strengthened with
suitable material.

This soil is severely limited as a site for septic tank
absorption fields because of the moderately slow
permeability. Lateral seepage along the top of the firm till
is common, and the effluent can travel several feet
before surfacing. Installing curtain drains in upslope
areas helps to control the lateral flow.

The land capability classification is llle. The woodland
ordination symbol is 5A.

MoE2—Miami silt loam, 15 to 25 percent slopes,
eroded. This strongly sloping and moderately steep,
deep, well drained soil is on the sides of draws on till
plains. Slopes are dominantly 70 to 150 feet long. Areas
are 5 to 200 acres in size.

In a typical profile, the surface layer is dark grayish
brown silt loam about & inches thick. The subsoil is
about 19 inches of dark yellowish brown and yellowish
brown, firm clay loam and loam. The underlying material
o a depth of about 60 inches is yellowish brown loam. In
places the silty material is as much as 30 inches thick. In
a few places the lower part of the subsoil is mottled. In g
few areas the subsoil is thinner and contains less clay. In
places the silty material is as much as 35 inches thick.

Included with this soil in mapping are the somewhat
poorly drained Crosby and Fincastle soils on ridgetops.
Also included are areas of severely eroded soils that
have more clay in the surface layer than the Miami soil
and, at the upper end of drainageways, some areas that
have a slope of less than 15 percent. Included soils
make up about 15 percent of the map unit.

Permeability is moderate in the subsoil of the Miami
soil and moderately slow in the underlying material.
Available water capacity is moderate. Surface runoff is
rapid. Organic matter content is mederately low in the
surface layer.

Nearly all areas are wooded or pastured. Much of the
woodland supports young trees and brush. A few areas
are used for corn or soybeans. These areas are included
in large fields where the soils generally are less sloping
than this soil.

Because of the slope and the erosion hazard, this soil
is generally unsuited to corn, soybeans, and smali grain.
It is poorly suited to grasses and legumes for hay and
pasiure because of the slope. Overgrazing is the main
management concern. It resulis in compaction and poor
tilth. Proper stocking rates, pasture rotation, and timealy
deferment of grazing help to keep the pasture in good
condition.

This soil is fairly well suited to trees. The main
management concerns are the erosion hazard, the
equipment limitation, and plant competition. Constructing
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logging roads, skid trails, and landings on gentle grades
and removing water with water bars, culverts, and drop
structures help io contral erosion. Competing vegetation
can be controlled by cutting, spraying, or girdling.
Ordinary crawler tractors and rubber-tired skidders
cannot be operated safely on these slopes. The use of
such equipment can be minimized by special logging
methods, such as yarding the logs uphill with a cable.

Because of the slope, this soil is severely limited as a
site for dwellings and for local roads and streets.
Dwellings should be designed so that they conform to
the natural slope of the land. Roads and streets should
be constructed on the contour. Cutting and filling
generally are needed. The soil is generally unsuitable as
a site for septic tank absorption fields because of the
slope and the moderately slow permeability. Alternative
sites should be selected.

The land capability classification is Vle. The woodland
ordination symbol is 5R.

MpC3—Miami clay loam, 6 to 12 percent slopes,
severely eroded. This moderately sloping, deep, well
drained soil is on rises and breaks on till plains. Areas
are elongated or irregularly shaped and are 3 to 25
acres in size.

In a typical profile, the surface layer is brown clay
loam about 8 inches thick. The subsoill is dark yeliowish
brown and brown, firm clay loam about 18 inches thick.
The underlying material to a depth of about 60 inches is
yellowish brown loam. In some places the iower part of
the subsoil is gravelly clay loam, loamy sand, or sand. In
other places the solum is more than 40 inches thick. In a
few places the surface layer is calcareous loam. In some
areas the surface layer is gravelly. In a few areas the
underlying material is sandy loam and is more friable.

Included with this soil in mapping are small areas of
the somewhat poorly drained Crosby and Fincastle soils
on toe siopes and in drainageways. Also included are
small seepy areas on toe slopes. Included soils make up
about 10 percent of the map unit.

Permeability is moderate in the subsoil of the Miami
soil and moderately slow in the underlying material.
Available water capacity is moderate. Surface runoff is
medium. Organic matter content is low in the surface
layer. This layer can be tilled only within a very narrow
range in moisture content.

Most areas of this soil are used for corn, soyheans, or
small grain. Some are used for hay or pasture,

Because of the severely eroded surface layer and the
hazard of further erosion, this soil is poorly suited to corn
and soybeans. It is fairly well suited to small grain. In
some areas small gullies have formed. Farm machinery
cannot easily cross these areas. Poor tilth is a limitation.
Erosion can be controlled by cropping systems that
include grasses and legumes, by terraces, and by
grassed waterways. A system of conservation tillage that
leaves protective amounis of crop residue on the surface
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helps to control srosion, improves tilth, and increases
the organic matter content.

This soil is fairly well suited to pasture grasses and
legumes, such as orchardgrass and alfalfa. Overgrazing
is the main management concern. It resuits in surface
compactioh and poor tilth. Proper stocking rates, pasture
rotation, and timely deferment of grazing help to keep
the pasture in good condition.

This soil is well suited to trees. The main management
concern is plant competition. Competing vegetation can
be controlled by cutting, spraying, or girdling.

Because of the slope and the shrink-swell potential,
this soil is moderately limited as a site for dwellings.
Properly designing foundations, footings, and basement
walls and installing foundation drain tile help to prevent
the structural damage caused by shrinking and swelling.
Leaving as much of the existing vegetation on the site as
possible and building on random lots help to control
erosion. The buildings should be designed so that they
conform to the natural slope of the land.

This soil is moderately limited as a site for local roads
and strests because of the slope, frost action, and the
shrink-sweil potential. The road shouid be built on the
contour. Constructing the roads on raised, well
compacted fill material and providing adequate side
ditches and culverts help to prevent the damage caused
by frost action. The base should be strengthened with
suitable material.

Because of the moderately slow permeability, this soil
is severely limited as a site for septic tank absorption
fields. Lateral seepage along the top of the firm till is
common, and the effluent can travel several feet before
surfacing. Installing curtain drains in upslope areas heips
to control the lateral flow. Filling or mounding improves
the ability of the field to absorb the effluent.

The land capability classification is IVe. The woodland
ordination symbol is 5A.

MpD3—Miami clay loam, 12 to 18 percent slopes,
severely eraded. This strongly sloping, deep, well
drained soil is on meraines and breaks on tilt plains.
Areas are elongated or irregularly shaped and are 3 to
25 acres in size.

In a typical profile, the surface layer is dark yellowish
brown clay loam about 7 inches thick. The subsoil is
dark yellowish brown and yellowish brown, firm clay loam
and loam about 17 inches thick. The underlying material
to a depth of about 80 inches is brown loam. In some
places the lower part of the subsoil is gravelly sandy clay
loam. In other places thin layers of loamy sand or sand
arg directly above the underlying till. In a few places the
solum is more than 40 inches thick. In a few areas the
surface layer is calcareous ioam. In some areas the
surface layer is gravelly. in a few places the underlying
material is sandy loam and is more friable.

Included with this soil in mapping are small areas of
the somewhat poorly drained Crosby and Fincastle soils
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on toe slopes and in drainageways. Also included are
small seepy areas on toe slopes. Included soils make up
about 10 percent of the map unit.

Permeability is moderate in the subseil of the Miami
soil and moderately slow in the underlying material.
Available water capacity is moderate. Surface runoff is
very rapid. Organic matter content is low in the surface
layer. This layer can be tilied only within a very narrow
range in moisture content.

Most areas are used for corn, soybeans, or small
grain. Some are used for hay or pasture. A few support
stands of young trees. Because of the severely eroded
surface layer and the hazard of further erosion, this soil
is generally unsuited to corn and soybeans. In some
areas small gullies have formed. Farm machinery cannoct
easily cross these areas.

Because of the slope and the hazard of erosion, this
soil is poorly suited to grasses and legumes for hay and
pasture. Overgrazing is the main management concern.
it results in surface compaction and poor tiith. Proper
stocking rates, pasture rotation, and timely deferment of
grazing help o keep the pasture in good condition.

This soil is well suited to trees. The main management
concern is plant competition. Competing vegetation can
be controlled by cutling, spraying, or girdling.

Because of the slope, this soil is severely limited as a
site for dwellings and for local roads and streets.
Leaving as much of the existing vegetalion on the site as
possible and reseeding or sodding exposed areas as
soon as possible after construction help to conirol
erosion on building sites. The buildings should be
designed so that they conform to the natural slope of the
land. Local roads and streets should be built on the
contour. The base should be strengthened with suitable
material. The soil is generally unsuitable as a site for
septic tank absorption fields because of the slope and
the moderately slow permeability. Lateral seepage is
common, and the effluent can travel several feet before
surfacing. Alternative sites should be selected.

The land capability classification is Vle. The woodland
ordination symbol is 5A. :

MrC2—Miami-Xenia silt loams, 4 to 10 percent
slopes, eroded. These moderately sioping, deep soils
are on rises and on breaks along drainageways on till
plains. The well drained Miami soil is typically on the
more sloping back and shoulder slopes, and the
moderately well drained Xenia soil is on the less sloping
foot siopes and summits. Areas are irregularly shaped
and are 3 to 45 acres in size. They are about 50 percent
Miami soi! and 45 percent Xenia so¢il. The two soils occur
as areas so intricately mixed or so small that mapping
them separately was not practical.

In a typical profile of the Miami soil, the surface layer
is brown silt loam about 5 inches thick. The subsoil is
yellowish brown, firm clay lecam about 19 inches thick.
The underlying material to a depth of about 60 inches is
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brown, firm loam. In some places the depth to firm
glacial till is less than 24 inches. In other places the
content of gravel is as much as 10 percent in the
surface layer.

In a typical profile of the Xenia soil, the surface layer is
dark yellowish brown silt lopam about 10 inches thick. The
subsoil is about 40 inches thick. The upper part is dark
yellowish brown, mottled, firm silty clay loam, and the
lower part is brown, mottled, firm clay loam. The
underlying material to a depth of about 60 inches is
brown loam. In a few places the lower part of the subsoil
has strata of sandy loam.

Included with these soils in mapping are the somewhat
poorly drained Reesville and Fincastle scils on the less
sloping summits and toe slopes and the moderately well
drained Birkbeck soils on ridgetops and along
drainageways. Birkbeck soils have a layer of loess that is
thicker than that of the Miami and Xenia soils. Also
included are areas of severely eroded soils and small
areas of the somewhat pecorly drained Shoals soils in
drainageways. The severely eroded soils have more clay
in the surface layer than the Miami and Xenia soils.
Included scils make up about 5 percent of the map unit.

Permeability is moderate in the subsoil of the Miami
soil and moderately slow in the underlying material. It is
moderately slow in the Xenia soil. Available water
capacity is moderate in the Miami soil and high in the
Xenia s0il. The water table is at a depth of 2 to 6 feet in
the Xenia soil during early spring. Surface runoff is
medium on both seils. Organic matter content is
moderately low in the surface layer. This layer can be
tilled throughout a fairly wide range in moisture content.

Most areas of these soils are used for corn, soybeans,
or wheat. Several are used as hayland or pasture. In a
few areas brush and young trees are the dominant
vegetation.

If erosion is controlled, these soils are fairly well suited
to corn, soybeans, and small grain. Erosion is the main
hazard. it can be conirolled by cropping systems that
include grasses and legumes, by diversions, and by
grassed waterways. A system of conservation tillage that
leaves protective amounts of crop residue on the surface
helps to control erosion, improves tilth, and increases
the organic matter content. A subsurface drainage
system is needed in some of the less sloping
drainageways.

These soils are well suited to grasses and legumes,
such as orchardgrass and alfalfa, for hay and pasture. A
cover of grasses and legumes is effective in controlling
erosicon. Overgrazing is the main management concern.
It resuits in compaction and pooer tilth. Proper stocking
rates, pasture rolation, and timely defermeni of grazing
help to keep the pasture in good condition.

These soils are well suited to trees. The main
management concern is plant competition. Competing
vegetation can be controlled by cutting, spraying, or
girdling.
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The Miami soil is moderately limited as a site for
dwellings because of the slope and the shrink-swell
potential. The Xenia soil is moderately limited as a site
for dwellings without basements because of the wetness,
the slope, and the shrink-swell potential and is severely
limited as a site for dwellings with basements because of
the wetness. Installing perimeter interceptor drain tile
around foundations helps o overcome the wetness.
Strengthening foundations, footings, and basement walis
helps to prevent the damage caused by shrinking and
swelling. Dwellings with basements should not be
consiructed on the Xenia soil. Land shaping, installing
retaining walls, and designing the buildings so that they
conform to the natural slope of the land help to
overcome the slope.

The Miami soil is moderatiely limited as a site for local
roads and sireets because of the slope, low sirength,
and frost action, and the Xenia soil is severely iimited
because of low strength and frost action. Constructing
the roads on compacted fill material and providing
adequate side ditches and culverts help to prevent the
damage caused by frost action. The base should be
strengthened with suitable material. The roads should be
constructed on the contour. _

The Xenia soil is severely limited as a site for septic
tank absorption fields because of the wetness and the
moderately slow permeability, and the Miami soil is
severaly limited because of the moderately slow
permeability. Lateral seepage along the top of the firm till
is common, and the effluent ¢an travel several feet
before surfacing. Instailing curtain drains in upslope
areas reduces the weiness and the hazard of seepage.
Filling or mounding improves the ability of the field to
absorb the effluent.

The land capability classification is llie. The woodland
ordination symbol is 5A.

Ms—Milford silty clay loam, pothole. This nearly
level, deep, very poorly drained soil is in potholes on till
plains and outwash plains. It is frequently ponded by
runoff from the adjacent soils. Areas are oval and are 2
to 15 acres in size.

In a typical profile, the surface layer is black silty clay
loam about 10 inches thick. The subsurface layer is very
dark gray silty clay about 5 inches thick. The subsaoil is
very dark gray, dark gray, and gray, mottled, firm silty
clay about 34 inches thick. The underlying material to a
depth of about 60 inches is gray. mottled silt loam. In
some places the surface layer is slightly lighter in color
and contains less clay. In other places the subsoil is
dark brown. In a few places it is organic. In some areas
the underlying material has thin layers of marl. In other
areas the subsoil contains less clay and more silt.

Included with this soil in mapping are the poorly
drained Cyclone soils around the edge of the mapped
areas and the somewhat poorly drained Fincastle and
Starks soils on slight rises. Cyclone soils have less clay
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in the subsoil than the Milford soil. Also included are
some areas that are ponded most of the year. Included
soils make up about 10 percent of the map unit.

Permeability is moderately slow in the Milford soil.
Available water capacity is high. The water table is near
or above the surface during the winter and spring.
Surface runofi is ponded or very slow. Organic matter
content is high in the surface layer. This layer can be
tilled only within a very narrow range in moisture content.
In areas where overwash has accumulated, however, the
surface layer can be tilled throughoui a somewhat wider
range in moisture content.

Many areas of this soil are left idle because of the
wetness. Some are drained by subsurface drains, open
ditches, surface drains, or a combination of these. These
areas are used for corn or soybeans. The crops are
usually damaged to some extent by the ponding.
Because of the slow permeability in the subsoil,
subsurface drains do not always work satisfactorily.
Suitable outlets for these drains are difficuit to locate
because the soil is in low lying potholes. Surface inlets
are needed in most areas, so that the surface waier can
move io the subsurface drains. Surface drains are
beneficial. In many areas, however, the grade is
insufficient for outlets.

Because of the wetness, this soil is poorly suited to
corn and soybeans. Because of the ponding in winter
and spring, it is unsuited to small grain even if an
adequate drainage system has been established for row
crops. A system of conservation tillage that leaves
protective amounts of crop residue on the surface
improves tilth and increases the organic matter content.
The soil is well suited to fall plowing.

Because of the ponding, this scil is poorly suited to
pasture grasses and lequmes. Overgrazing and grazing
when the soil is wet are the main management
concerns. It results in compaction and poor tilth. Proper
stocking rates, pasture rotation, and timely deferment of
grazing help to keep the pasture in good condition.

This soil is generally unsuitable as a site for dwellings
because of the ponding and as a site for septic tank
absorption fields because of the ponding and the
moderately slow permeability. Alternative sites should be
selected. The soil is severely limited as a site for local
roads because of the ponding, frost action, and low
strength. Constructing the roads on raised, well
compacted fill material and providing adequate side
ditches and culverts help to prevent the damage caused
by frost action and ponding. The base should be
strengthened with suitable material.

The land capability classification is IVw. No woodland
ordination symbol is assigned.

Mt—Milford Variant mucky silty clay. This nearly
level, deep, very poorly drained soil is in potholes on till
plains and outwash plains. It is subject to ponding by

43

runoff from the adjacent soils. Argas are irregularly
shaped and are 3 to 100 acres in size.

In a typical profile, the surface layer is black mucky
silty clay about 11 inches thick. The subsurface layer
also is black mucky silty clay. It is about 6 inches thick.
The subsoil is olive gray, motiled, firm silty clay about 9
inches thick. The underlying material to a depth of about
60 inches is gray, mottled silt loam. In a few places the
underlying material has thin layers of very fine sand,
marl, and snail shells. In a few areas the surface layer is
lighter colored and contains carbonates. In a few places
it is muck or silty clay loam.

Included with this soil in mapping are the very paorly
drained Mahalasville sails in slightly higher landscape
positions around the edge of the mapped areas.
Included soils make up about 5 to 10 percent of the map
unit.

Parmeability is slow in the upper part of the Milford
Variant soil and very slow in the lower part. Available
water capacity is high. The water table is near or above
the surface in the winter and early spring. Surface runoff
is slow. Organic matter content is very high in the
surface layer. This layer can be tilled only within a
narrow range in moisture content.

Many areas of this soil are left idle because of the
wetness. Some are drained by subsurface drains, open
ditches, surface drains, or a combination of these. These
areas are used for corn or soybeans. The crops are
usually damaged to some extent by the ponding.
Subsurface drains do not always work satisfactorily.
Suitable outlets for these drains commonly are difficult 1o
locate because the sail is in low lying potholes. Surface
inlets are needed in most areas, so that the surface
water can move io the subsurface drains. Surface drains
are beneficial. In many areas, however, the grade is
insufficient for outlets.

Because of the wetness, this soil is poorly suited to
comn and soybeans. Because of the ponding in winter
and spring, it is unsuited to small grain even if an
adequate drainage system has been established for row
crops. A system of conservation tillage that leaves
protective amounts of crop rasidue on the surface
improves tilth and increases the organic matter content.
The soil is well suited to fall plowing.

Because of the ponding, this soil is poorly suited to
pasture grasses and legumes. Proper stocking rates,
pasture rotation, and timely deferment of grazing help to
keep the pasture in good condition.

Because of the ponding, this soil is generally
unsuitable as a site for dwellings and septic tank
absorption fields. Alternative sites should be selected.
The so0il is severely limited as a site for local roads
because of the ponding, frost action, and low strength.
Constructing the roads on raised, well compacted fill
material and providing adequate side ditches and
culverts help to prevent the damage caused by frost
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action and ponding. The base should be strengthened
with suitable material.

The land capability classification is IVw. No woodland
ordination symbol is assigned.

MuA—Millbrook silt loam, 0 to 2 percent slopes.
This nearly level, deep, somewhat poorly drained soil is
on rises on till plains. Areas are irregularly shaped and
are 3 to 40 acres in sizg.

In a typical profile, the surface layer is very dark
grayish brown silt loam about 8 inches thick. The subsoil
is about 37 inches thick. The upper part is brown,
mottled, firm silty clay loam; the next part is grayish
brown, mottled, firm silty clay and silty clay loam; and the
jower part is yellowish brown, mottled, firm and friable
silt loam and loam. The underlying material to a depth of
about 60 inches is yellowish brown, mottled silt loam that
has thin lenses of very fine sand. In a few places the
silty material is less than 24 inches thick. In places the
surface layer is lighter colored. in a few areas glacial till
is at a depth of 40 to 60 inches. In some areas the dark
surface layer is thicker.

Included with this soil in mapping are small areas of
the poorly drained Drummer soils in depressiong and the
moderately well drained and well drained Proctor soils
on rises and knebs. Included scils make up about 15
percent of the map unit.

Permeability is moderate in the Millbrock soil. Available
water capacity is high. The water table is at a depth of 1
to 3 feet in the winter and early spring. Surface runoff is
slow. Organic matter content is moderate in the surface
layer. This layer can be tilled throughout a fairly wide
range in moisture content.

Most areas of this soil are drained by open ditches
and subsurface drains and are used for corn, soybeans,
or small grain. A few are used as hayland or woodland.

If drained, this soil is wel! suited to corn, soybeans,
and small grain. The wetness is the main limitation. A
subsurface tile drainage system works well. In some
areas open ditches are needed for use as tile drainage
outlets. A system of conservation tillage that leaves
protective amounts of crop residue on the surface
increases the organic matter content and improves tilth.

If drained, this soil is well suited 10 pasture grasses
and legumes. Overgrazing and grazing when the soil is
too wet are the main management concerns. They resuit
in compaction and poor tilth. Proper stocking rates,
pasture rotation, and timely deferment of grazing help to
keep the pasture in good condition.

This soil is well suited 1o trees. The main management
concern is plant competition. Competing vegetation can
be controlled by cutting, girdling, or spraying.

Because of the wetness, this soil is severely limited as
a site for dwellings. Surface and subsurface drains help
to overcome this limitation. The buildings should be
constructed without basements. The soil is severely
limited as a site for local roads and streets because of
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frost action and low strength. Constructing the roads on
raised, well compacted fill material and providing
adequate side ditches and culveris help to prevent the
damage caused by frost action and ponding. The soil is
severely limited as a site for septic tank absorption fields
because of the wetness. Perimeter interceptor
subsurface drains lower the water table and help to
remove excess water.

The land capability classification is llw. The woodland
ordination symbol is 4A.

MvA—Millbrook Variant slit loam, 0 to 2 percent
slopes. This nearly level, deep, somewhat poorly
drained soil is on rises on broad outwash plains. Areas
are irregularly shaped and are 3 to 40 acres in size.

in a typical profile, the surface layer is very dark
grayish brown siit loam about 9 inches thick. The subsoil
is about 49 inches thick. The upper part is yellowish
brown, mottled, firm silty clay loam; the next part is
grayish brown, mottled, firm sandy clay loam; and the
lower part is gray, mottled, firm gravelly sandy clay loam
and gravelly coarse sandy loam. The underlying material
to a depth of about 65 inches is gray, loose gravelly
coarse sand. In places the silty material is less than 24
inches thick. In a few places firm glacial till is at a depth
of 50 to 80 inches. In a few areas the surface layer is
lighter colored. In some areas the dark surface layer is
as much as 12 inches thick.

Included with this soil in mapping are the very poorly
drained Mahalasville sails in depressions and the
moderately well drained Bowes Variant soils on rises.
Mahalasville soils have a gravelly substratum. included
soils make up about 10 percent of the map unit.

Permeability is moderate in the subsoil of the Millbrook
Variant soil and rapid in the underlying material.
Available water capacity is high. The water tableis ata
depth of 1 to 3 feet in the winter and early spring.
Surface runoff is slow. Organic matter content is
moderate in the surface layer. This layer can be tilled
throughout a fairly wide range in moisture content.

Most areas of this soil are drained by open ditches
and subsurface drains and are used for corn, soybeans,
or small grain. A few are used as hayland or woodiand.

if drained, this soil is well suited to corn, soybeans,
and small grain. The wetness is the main limitation. A
subsurface tile drainage system works well. In some
areas open ditches are needed for use as tile drainage
outlets. A system of conservation tillage that leaves
protective amounts of crop residue on the surface
increases the organic matier content and improves tilth.

If drained, this soil is well suited to pasture grasses
and legumes. Overgrazing and grazing when the soil is
too wet are the main management concerns. They result
in compaction and poor tilth. Proper stocking rates,
pasture rotation, and timely deferment of grazing help to
keep the pasture in good condition. .
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This soil is well suited to trees. The main management
concern is plant competition. Competing vegetation can
be controlled by cutting, spraying, or girdling.

Because of the wetness, this soil is severely limited as
a site for dwellings. Surface and subsurface drains help
to overcome this limitation. The dwellings should be
constructed without basements. The soil is severely
limited as a site for local roads and streets because of
low strength and frost action. Constructing the roads on
well compacted fill material and providing adequate side
ditches and culverts help to prevent the damage caused
by frost action. The base should be strengthened with
suitable material. The soil is severely limited as a site for
septic tank absorption fields because of the wetness.
Perimeter interceptor subsurface drains help to lower the
water table.

The land capability classification is llw. The woodland
ordination symbol is 4A.

Mw—Muskego muck, drained. This nearly level,
deep, very poorly drained soii is in depressions on till
plains. It is subject to ponding by runoff from the
adjacent soils. Areas are oval or irregularly shaped and
are 5 to 300 acres in size.

In a typical profile, the surface layer is black muck
about 11 inches thick. The next layer is dark reddish
brown, friable muck about 15 inches thick. Below this to
a depth of about 60 inches is very dark grayish brown,
very dark gray, and olive gray, firm coprogenous earth. In
a few places fire has consumed much of the organic
material. In a few areas, the layer of organic material is
thin and the coprogenous earth is being incorporated
into the surface layer. In some places snail shells are
common in the coprogenous earth. In other places the
coprogenous earth has thin strata of fine sand, marl, or
both. In some areas the organic material is more than 51
inches thick. In other areas loamy material rather than
coprogenous material underlies the organic material.

Included with this soil in mapping are small areas of
the very poorly drained Milford and Milford Variant soils.
These soils formed in mineral material. They are in the
slightly higher landscape positions, commonly at the
edge of the mapped areas. Included soils make up about
10 percent of the map unit.

Permeability is moderate or moderately rapid in the
organic part of the Muskego soil and siow in the
underlying coprogenous earth. Surface runoff is ponded.
The water table is commonly near or above the surface
in the winter and spring. Available water capacity is high.
Organic matter content is very high in the surface layer.
This layer can be tilled throughout a wide range in
moisture content.

Most areas of this soil are drained. Corn is the
dominant crop, but soybeans are also grown. Pumps are
used in conjunction with subsurface tile and open
ditches. A subsurface drainage system works well if the
tile is installed in the organic material rather than the
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coprogenous earth. A drainage system is difficuit to
establish and maintain because of inadequate outlets
and subsidence following drainage. Lowering the water
table by pumps during the growing and harvesting
seasons and then allowing it to rise above the surface in
the winter minimize subsidence of the organic material.
Since tilth is very poor in the coprogenous earth, the
overlying muck should be protected. If the soil is dry and
unprotected, the organic material is susceptible to soil
blowing. It also is susceptible to burning when it is dry.

Because of the wetness, this soil is poorly suited to
corn and soybeans. Small grain planted in the fall and
early spring may be damaged by ponding even if a
satisfactory drainage system has been established for
row crops. Windbreaks and cover crops help to control
so0il blowing. A system of conservation tilage that leaves
protective amounts of crop residue on the surface
increases the organic matter content, improves tilth, and
helps to control soit blowing.

Because of the wetness, this soil is generally not
suited to grasses and legumes. Only water-tolerant
species grow well.

This soil is poorly suited to trees. The equipment
limitation, seedling mortality, the windthrow hazard, and
plant competition are management concerns. Equipment
shouid be used only during very dry periods or when the
ground is frozen. Special site preparation, such as
furrowing or bedding before seedlings are planted,
reduces the seedling mortality rate. Because of the
windthrow hazard, harvest methods should not isolate
the remaining trees or leave them widely spaced.
Competing vegetation can be controifled by cutting,
spraying, or girdling.

Because of the ponding and low strength, this sail is
generally unsuitable as a site for dwellings. It is generally
unsuitable as a site for local roads because of the
ponding, subsidence, and frost action and as a site for
septic tank absorption fields because of the ponding and
the slow permeability. Aiternative sites for these uses
should be selected.

The land capability classification is [Vw. The woodland
ordination symbol is 2W.

My—Muskego muck, undrained. This nearly lavel,
deep, very poorly drained soil is in depressions on
moraines and till plains. it is subject to ponding by runoff
from the adjacent soils. Areas are 2 to 20 acres in size.
They generally are oval, but a few are irregularly shaped.

In a typical profile, the surface layer is black muck
about 10 inches thick. The next 30 inches is black and
dark reddish brown muck. Below this to a depth of about
60 inches is dark olive gray coprogenous earth. In places
the organic material is more than 51 inches thick. In a
few places it is underlain by mineral material ranging
from sand to silty clay loam. In a few areas the soil has
as much as 15 inches of mineral overwash. In some
areas the depth fo coprogenous earth is 15 to 25 inches.
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Included with this soil in mapping are the very poorly
drained Milford and Milford Variant soils around the edge
of potholes. These soils formed in mineral material. They
make up about 10 percent of the map unit.

Permeability is moderate or moderately rapid in the
organic part of the Muskego soil and slow in the
underlying coprogenous earth. The water table is near or
above the surface during most of the year. Available
water capacity is high. Organic matter content is very
high in the surface layer. This layer can be filled
throughout a wide range in moisture content.

Most areas are not drained. Wetland plants are the
dominant vegetation. Because of the ponding, this soil is
generally unsuited to corn and soybeans and to grasses
and legumes for hay or pasture. In a few areas attempts
have been made to drain the soil. Corn and soybeans
have been grown in these areas. A drainage sysiem is
difficult to establish and maintain because of a lack of
adequate subsurface drainage outleis, subsidence, and
the poor stability of the organic material and
coprogenous earth. Diverting runoff from the higher
surrounding areas away from this soil reduces the
hazard of ponding.

This soil is poorly suited 1o trees. The equipment
limitation, seedling mortality, and the windthrow hazard
are management concerns. Equipment should be used
only during extremely dry periods or when the ground is
frozen. Special site preparation, such as bedding before
seedlings are planted, reduces the seedling mortality
rate. Because of the windthrow hazard, harvest methods
should not isolate the remaining trees or leave them
widely spaced. Competing vegetation can be controlled
by proper site preparation or by cutting, spraying, or
girdling.

Because of the ponding and low strength, this soil is
generally unsuitable as a site for dwellings. It is generally
unsuitable as a site for local roads because of the
ponding, frost action, and subsidence and as a site for
septic tank absorption fields because of the ponding.
Alternative sites for these uses should be selected.

The land capability classification is Viw. The woodland
ordination symbol is 2W.

ObA—Ockley loam, 0 to 2 percent slopes. This
nearly level, deep, well drained scil is on terraces. Areas
are generally elongated and are parallel to streams.
They are 3 to 30 acres in size.

In a typical profile, the surface layer is dark brown
loam about 10 inches thick. The subsoil is about 53
inches thick. It is firm. In sequence downward, it is dark
yellowish brown clay loam, reddish brown gravelly clay
loam and gravelly sandy clay loamn, dark reddish brown
gravelly sandy clay loam, and dark brown gravelly sandy
loam. The underlying material to a depth of about 70
inches is brown gravelly coarse sand. In places the
surface layer is gravelly loam, gravelly sandy loam, or
sandy loam. In a few places it is darker. In a few areas
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gravelly coarse sand is within a depth of 40 inches. In a
few places glacial till is as shallow as 55 inches.

Included with this soil in mapping are the somewhat
poorly drained Waynetown soils on terraces adjacent to
upland breaks. These soils make up 5 percent of the
map unit.

Permeability is moderate in the subsoil of the Ockiey
soil and very rapid in the underlying material. Available
water capacity is moderate. Surface runoff is slow.
Organic matter content is moderately low in the surface
layer. This layer can be tilled throughout a wide range in
moisture content.

Most areas of this soil are used for corn, soybeans, or
small grain. Some are used for hay and pasture. A few
are used as woodlots.

This soil is well suited to com, soybeans, and small
grain. Fall-seeded crops grow well. A system of
conservation tillage that leaves protective amounts of
crop residue on the surface increases the organic matter
content and improves tilth. Droughtiness is a problem
during extended dry periods.

This soil is well suited to pasture grasses and
legumes. The main management concern is overgrazing.
Proper stocking rates, pasture rotation, and timely
deferment of grazing help to keep the pasture in good
condition.

This soil is well suited to trees. The main management
concern is plant competition. Competing vegetation can
be controlled by cutting, spraying, or girdling.

Because of the shrink-swell potential, this soil is
moderately limited as a site for dwellings. Properly
designing foundations, foctings, and basement walls
helps to prevent the damage caused by shrinking and
swelling. The soil is moderately limited as a site for local
roads and streets because of low strength and frost
action. Constructing the roads on raised, well compacted
fill material and providing adequate side ditches and
culverts help to prevent the damage caused by frost
action. The base should be strengthened with suitable
material. The soil is suitable as a site for septic tank
absorpticn fields.

The land capability classification is |. The woodland
ordination symbol is 5A.

OcA—Ockley siit loam, 0 to 2 percent slopes. This
nearly level, deep, well drained soil is on terraces and
outwash plains. Areas are 3 to 150 acres in size. They
generally are irregularly shaped, but some areas along
streams are slongated.

In a typical profile, the surface layer is dark brown silt
loam about 10 inches thick. The subsoil is about 48
inchas thick. It is firm. In sequence downward, it is dark
yeliowish brown silty clay loam, brown loam, brown
gravelly sandy clay loam, reddish brown gravelly sandy
loam, and dark reddish brown gravelly coarse sandy
loam. The underlying material to a depth of about 65
inches is yellowish brown gravelly coarse sand. In places
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the lower part of the subsoil is loamy sand. In a few
places the underlying glacial till or bedrock is as shallow
as 55 inches. In a few areas as much as 10 percent of
the surface is covered by gravel. In a few places the
depth to loose sand and gravel is less than 40 inches. In
a few areas the silty material is as much as 30 inches
thick.

included with this soil in mapping are the moderately
well drained Rush Variant soils. These soils are in
positions on the landscape similar to those of the Ockley
soil. Also included are the somewhat poorly drained
Waynetown soils in drainageways and slight depressions
and a few areas of shallow soils on steep breaks.

Included soils make up about 10 percent of the map unit.

Permeability is moderate in the subsoil of the Ockley
soil and very rapid in the underlying material. Available
water capacily is moderate or high. Surface runoff is
slow. Organic matter content is moderately low in the
surface fayer. This layer can be tilled throughout a fairly
wide range in moisture content.

Most areas of this soil are used for corn, soybeans, or
small grain. Some are used for hay and pasture. A few
are used as woodlots. A few have gravel and sand pits.

This soil is well suited to corn, soybeans, and small
grain. Fall-seeded crops grow well. A system of
conservation tillage that leaves protective amounts of
crop residue on the surface increases the organic matter
content and improves tilth. The soil is well suited to no-
till farming.

This soil is well suited to grasses and legumes, such
as orchardgrass and alfalfa, for hay and pasture. The
main management concern is overgrazing. Proper
stocking rates, pasture rotation, and timely deferment of
grazing help to keep the pasture in good condition.

This soil is well suited to trees. The main management
concern is plant competition. Competing vegetation can
be controlled by cutting, spraying, or girdling.

Because of the shrink-swell potential, this soil is
moderately limited as a site for dwellings. Properly
designing foundations, footings, and basement walls
helps to prevent the damage caused by shrinking and
swelling. The soil is mederately limited as a site for local
roads and streets because of low strength and frost
action. The base should be strengthened with suitable
material. Constructing the roads on raised, well
compacted fill material and providing adequate side
ditches and culverts help to prevent the damage caused
by frost action. The soil is suitabie as a site for septic
tank absorption fields.

The land capability classification is I. The woodland
ordination symbol is SA.

OcB—Ockley silt loam, 2 to 6 percent slopes. This
gently sloping, deep, well drained soil is on terraces and
outwash plains. Areas are 3 to 80 acres in size. They
generally are irreqularly shaped, but some areas along
streams are elongated.
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In a typical profile, the surface layer is brown silt loam
about 10 inches thick. The subsoil is about 80 inches
thick. 1 is firm. The upper part is dark yellowish brown
silty clay loam, the next part is dark brown clay loam,
and the lower part is dark reddish brown gravelly sandy
clay loam. The underlying material to a depth of about
BO inches is brown, loose gravelly coarse sand. In some
areas the surface layer is sandy loam, loam, or the
gravelly analogs of these textures. In a few places
gravelly coarse sand is within a depth of 40 inches. In a
few areas the surface layer is darker. In 2 few places the
content of gravel is less than 15 percent in the subsoil.
In places the underlying glacial till or bedrock is as
shallow as 55 inches. In a few areas the silty material is
as much as 30 inches thick.

Included with this seil in mapping are the somewhat
poorly drained Waynetown soils in drainageways. Also
included are a few small areas of severely eroded soils
that have more clay in the surface layer than the Ockley
s0il. Included soils make up about 10 percent of the map
unit.

Permeability is moderate in the subsail of the Ockiey
soil and very rapid in the underlying material. Available
water capacity is moderate. Surface runoff is medium.
Organic matter content is moderately low in the surface
layer. This layer can be filled throughout a fairly wide
range in moisture content.

Nearly all areas of this soil are used for corn,
soybeans, or small grain. A few are used for hay,
pasture, or woodland. A few have sand and gravel pits.

If erosion is controlled, this soil is well suited to corn,
soybeans, and small grain. Ercsion is the main hazard. It
can be conirolled by cropping systems that include
grasses and legumes, by terraces, and by grassed
waterways. A system of conservation tillage that leaves
protective amounts of crop residue on the surface helps
to control erosion, improves tilth, and increases the
organic matter content. The soil is well suited to no-till
farming.

This soil is well suited to pasture grasses and
legumes, including deep-rocted legumes, such as alfalfa.
Overgrazing is the main management concern. If resulis
in compaction and poor tilth. Proper stocking rates,
pasture rotation, and timely deferment of grazing help to
keep the pasture in good condition.

This soil is well suited to trees. The main management
concern is plant competition. Competing vegetation can
be controlled by cutting, spraying, or girdling.

Because of the shrink-swell potential, this soil is
moderately limited as a site for dwellings. Properly
designing foundations, footings, and basement walls
helps to prevent the structural damage caused by
shrinking and swelling. The soil is moderately limited as
a site for local roads and streets because of low strength
and frost action. Constructing the roads on raised, well
compacted fill material and providing adequate side
ditches and culverts help to prevent the damage caused
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by frost action. The base should be strengthened with
suitable material. The soil is suitable as a site for septic
tank absorption fields.

The land capability classification is He. The woodiand
ordination symbol is 5A.

0cC2—0ckley silt loam, 6 to 12 percent slopes,
eroded. This moderately sloping, deep, well drained soil
is on terraces. Areas are irregularly shaped and are 3 to
20 acres in size.

In a typical profile, the surface layer is brown silt loam
about 8 inches thick. The subscil is about 46 inches
thick. i is firm. In sequence downward, it is dark
yellowish brown clay loam, brown gravelly clay loam,
brown gravelly sandy clay ioam, and reddish brown
gravelly sandy loam. The underlying material to a depth
of about 60 inches is brown gravelly coarse sand. In
several places the surface layer is loam or clay loam. In
a few places gravelly coarse sand is within a depth of 40
inches. In some areas glacial till is within a depth of 60
inches. In a few places the silty material is as much as
26 inches thick. In a few areas bedrock is within a depth
of 60 inches.

Permeability is moderate in the subsoil of the Ockley
soil and very rapid in the underlying material. Available
water capacity is moderate. Surface runoff is rapid.
Organic matter content is moderately low in the surface
layer. This layer can be tilled throughout a fairly wide
range in moisture conient.

Most areas of this soil are used for corn, smali grain,
hay, or pasture. A few small areas are wooded. A few
have gravel and sand pits.

lf erosion is controlled, this soil is fairly well suited to
corn, soybeans, and small grain. Erosion is the main
hazard. It can be controlled by cropping systems that
include grasses and legumes, by diversions, and by
grassed waterways. A system of conservation tillage that
leaves protective amounts of crop residue on the surface
helps to control erosion, improves tilth, and increases
the organic matter content. The soil is well suited to no-
till farming.

This soil is well suited to grasses and legumes, such
as orchardgrass and alfalfa, for hay and pasture. A cover
of grasses and legumes is effective in conirolling
erosion. Overgrazing is the main management concern.
It results in compaction and pocr filth. Proper stocking
rates, pasture rotation, and timely deferment of grazing
help to keep the pasture in good condition.

This soil is well suited to trees. The main management
concern is plant competition. Competing vegetation can
be controlled by cutting, spraying, or girdling.

Because of the slope and the shrink-swell potential,
this soil is moderately limited as a site for dwellings.
Properly designing foundations, footings, and basement
walls heips to prevent the structural damage caused by
shrinking and swelling. The buildings should be designed
so that they conform to the natural slope of the land.

Soil Survey

Building on random lots, leaving as much of the existing
vegetation on the site as possible, and reseeding
exposed areas as soon as possible after construction
help to control erosion. The soil is moderately limited as
a site for local roads and streets because of the slope,
low strength, and frost action. Constructing the roads on
raised, well compacted fill material and providing
adeguate side ditches and culverts help to prevent the
damage caused by frost action. The base should be
strengthened with suitable material. The soil is
moderately limited as a site for septic tank absorption
fields because of the slope. The distribution lines should
be installed on the contour.

The land capability classification is lile. The woodland
ordination symbol is 5A.

0fB2—O0ckiey silt loam, kame, 2 to 6 percent
slopes, eroded. This gently sloping, deep, well drained
soil is on kames characterized by knobs and potholes.
Areas are 3 to 70 acres in size. They generally are oval,
but some are irregularly shaped.

In a typical profile, the surface layer is brown silt loam
about 7 inches thick. It has dark yellowish brown subsoil
material. The subsoil is about 51 inches thick. It is firm.
In sequence downward, it is dark yellowish brown silty
clay loam, dark yellowish brown loam, dark brown sandy
loam, dark yellowish brown loam, and dark brown
gravelly coarse sandy loam. The underlying material to a
depth of about 70 inches is pale brown gravelly coarse
sand. In a few places the content of gravel in the subsoil
is as much as 25 percent. In some areas the gravel! in
the underlying material is dominantly fine. In other areas
the texture of underlying material varies within short
distances, ranging from gravelly coarse sand to fine sand
and silt. In a few areas the surface layer is sandy loam.
in some places gravelly coarse sand is within a depth of
40 inches. In other places the surface layer is darker. In
a few areas the silty material is as much as 28 inches
thick. In places glacial till is within a depth of 50 inches.

Included with this soil in mapping are areas of severely
eroded soils. These soils have more clay in the surface
Jayer than the Ockley soil. Also included are the
somewhat poorly drained Fincastle and Starks soils in
swales between the kames. Included soils make up
about 10 percent of the map unit.

Permeability is moderate in the subsoil of the Ockley
soit and very rapid in the underlying materiai. Available
water capacity is moderate. Surface runoff is medium.
Organic matter content is moderately low in the surface
layer. This layer can be tilled throughout a fairly wide
range in moisture content.

Most areas of this soil are used for corn, soybeans, or
small grain. Some are used for hay and pasture. A few
small areas are used as woodlots. Some have gravel
and sand pits.

If erosion is controlled, this soil is well suited to corn,
soybeans, and small grain. Erosion is the main hazard. It
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can be controlled by cropping systems that include
grasses and legumes, by diversions, and by grassed
waterways. A system of conservation tillage that leaves
protective amounts of crop residue on the surface helps
to control erosion, improves tilth, and increases the
organic matter content. The soil is well suited to no-till
farming.

This soil is well suited to grasses and legumes, such
as orchardgrass and alfalfa, for hay and pasture.
Overgazing is the main management concern. it results
in compaction and poor tilth. Proper stocking rates,
pasture rotation, and timely deferment of grazing help to
keep the pasture in good condition.

This soil is well suited to trees. The main managemeant
concern is plant competition. Competing vegetation can
be controlled by cutting, spraying, or girdling.

Because of the shrink-swell potential, this soil is
moderately limited as a site for dwellings. Properly
designing foundations, footings, and basement walls
helps to prevent the structural damage caused by
shrinking and swelling. The soil is moderately limited as
a site for local roads and streets because of low strength
and frost action. Constructing the roads on raised, well
compacted fill material and providing adequate side
ditches and culveris help to prevent the damage caused
by frost action. The base should be strengthened with
suitable material. The soil is suitable as a site for septic
tank absorption fields.

The land capability classification is lle. The woodland
ordination symbol is 5A.

OfC2—OQckley silt loam, kame, & to 12 percent
slopes, eroded. This moderately sioping, deep, well
drained soii is on kames characterized by knobs and
potholes. Areas are 3 to 35 acres in size. They generally
are oval, but some are irregularly shaped.

in a typical profile, the surface layer is dark yellowish
brown silt loam about 7 inches thick. It has brown
subsoil material. The subsoil is about 52 inches thick. In
sequence downward, it is brown, firm clay loam; brown,
firm gravelly sandy ciay loam; brown, firm gravelly sandy
loam; and brown, friable loamy sand. The underlying
material to a depth of about 70 inches is brown gravelly
coarse sand. In a few places the content of gravel in the
subsoil is as much as 30 percent. In some areas the
gravel in the underlying material is dominantly fine. In
other areas the texture of the underlying material varies
within short distances, ranging from gravelly coarse sand
to very fine sand and silt. In places the surface layer is
loam. In a few areas it is sandy loam. In a few places
gravelly coarse sand is within a depth of 40 inches. in a
few areas the silty material is-as much as 28 inches
thick. In places glacial tilt is within a depth of 50 inches.

Included with this soil in mapping are areas of severely
eroded soils. These soils have more clay in the surface
layer than the Ockley soil. Also included are the
somewhat poorly drained Fincastle and Starks soils in
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swales between the kames. Included soils make up
about 10 percent of the map unit.

Permeability is moderate in the subscil of the QOckley
so0il and very rapid in the underlying material. Available
water capacity is moderate. Surface runoff is rapid.
Organic matter content is moderately low in the surface
layer. This layer can be tilled throughout a fairly wide
range in moisture content.

Most areas of this soil are used for corn, small grain,
hay, or pasture. A few small areas are wooded. Some
have gravel and sand pits.

If erosion is controlled, this soil is fairly well suited to
corn, soybeans, and small grain. Erosion is the main
hazard. 1t can be controlled by cropping systems that
include grasses and legumes, by diversions, and by
grassed waterways. A system of conservation tillage that
leaves protective amounts of crop residue on the surface
heips to control erosion, improves tilth, and increases
the organic matter conteni. The soil is well suited to no-
till farming.

This soil is well sulted to grasses and legumes, such
as orchardgrass and alfalfa, for hay and pasture.
Overgrazing is the main management concern. It results
in compaction and poor tilth. Proper stocking rates,
pasture rotation, and timely deferment of grazing help to
keep the pasture in good condition.

This soil is well suited to trees. The main management
cencern is plant competition, Competing vegetation can
be controlled by cutting, spraying, or girdling.

Because of the slope and the shrink-swell potential,
this soil is moderately limited as a site for dwellings.
Properly designing foundations, footings, and basement
walis helps to prevent the structural damage caused by
shrinking and swelling. The buildings should be designed
so that they conform to the natural slope of the land.
Building on random lots, leaving as much of the existing
vegetation on the site as possible, and reseeding
exposed areas as soon as possible after construction
help to control erosion. The soil is moderately limited as
a site for local roads and streets because of low
strength, the slope, and frost action. Constructing the
roads on raised, well compactad fill material and
providing adequate side diiches and culverts help to
prevent the damage caused by frost action. The base
should be strengthened with suitable material. The scil is
moderately limited as a site for septic tank absorption
fields because of the slope. Installing the distribution
lines on the contour helps to overcome this limitation.

The land capability classification is llle. The woodland
ordination symbol is 5A.

OhB—Qckley loam, bedrock substratum, 1 to 4
percent slopes. This gently sloping, deep, well drained
soil is on bedrock terraces along Sugar Creek and its
larger tributaries. Areas are 3 to 10 acres in size. Most
are elongated and parallel streams, but some are
irregularly shaped.
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In a typical profile, the surface layer is very dark
grayish brown loam about 10 inches thick. The subsoil is
about 43 inches thick. The upper part is dark yellowish
brown, friable loam; the next part is strong brown and
dark yellowish brown gravelly sandy clay ioam; and the
lower part is yellowish brown gravelly silt loam. Yellowish
brown siltstone is at a depth of about 53 inches. In some
places the depth to bedrock ranges from 40 to 60
inches. In other places the surface layer is sandy loam.
In some areas as much as 2 feet of loose gravelly
coarse sand overlies the bedrock. In some areas along
the smaller streams, the soil contains little, if any, gravel.
In a few places the lower lying terraces are subject to
rare flooding. In some places the soil formed in silty
material and in the underlying material weathered from
shale. In other places the surface layer is darker. In a
few places the bedrock is as shallow as 35 inches. In a
few areas along Walnut Fork and Sugar Creek, the soil is
underlain by limestone.

Included with this soil in mapping are areas of the
somewhat poorly drained Shadeland soils on the lower
rises. Also included are areas of shallow soils on steep
breaks. Included soils make up about 10 percent of the
map unit.

Permeability and available water capacity are
moderate in the Ockley soil. Surface runoff is medium.
Organic matter content is moderately low in the surface
layer. This layer can be tilled throughout a wide range in
moisture content.

Most areas of this sail are used for corn or soybeans.
Some are used for hay and pasture. A few are wooded.

If erosion is controlled, this soil is well suited to corn,
soybeans, and small grain. Erosion is the main hazard.
Droughtiness may be a limitation in extended dry
periods. A system of conservation tillage that leaves
protective amounts of crop residue on the surface helps
to control erosion, impraves tiith, and increases the
organic matter content. The soil is well suited to no-till
farming. Diversions and grassed waterways help to
conirol erosion.

This soil is well suited to grasses and legumes, such
as orchardgrass and alfalfa, for hay and pasture.
Overgrazing is the main management concern. It results
in compaction and poor tilth. Proper stocking rates,
pasture rotation, and timely deferment of grazing
minimize compaction and help to keep the pasture in
good condition.

This soil is well suited to trees. The main management
concern is plant competition. Competing vegetation can
be controlled by cutting, spraying, or girdling.

Because of the shrink-swell potential, this soil is
moderately limited as a site for dwellings. Strengthening
foundations, footings, and basement walls and installing
foundation drain tile help to prevent the damage caused
by shrinking and swelling. The scil is moderately limited
as a site for local roads and streets because of the
shrink-swell potential and frost action. The base should
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be sirengthened with suitable material. The soil is
moderately limited as a site for septic tank absorpiion
fislds because of the depth to bedrock. The distribution
lines should be installed as shallow as regulations
permit.

The land capability classification is lle. The woodland
ordination symbol is SA.

OnB—Octagon loam, 2 to 6 percent slopes. This
gently sloping, deep, well drained soil is on rises on till
plains. Areas are irregularly shaped and are 3 to 35
acres in size.

In a typical profile, the surface layer is very dark
grayish brown loam about 8 inches thick. The subsoil is
about 22 inches thick. It is firm. The upper part is dark
yellowish brown ctay loam, the next part is dark brown
loam, and the lower part is yellowish brown loam. The
underlying material to a depth of about 60 inches is
yellowish brown fine sandy loam. In places the lower
part of the subsoil is sandy loam or loamy sand. In a few
areas the solum is more than 40 inches thick. In some
areas the surface layer is thicker. In a few places itis
lighter colored. In a few areas the lower part of the
subsoil is mottled.

Included with this soil in mapping are small areas of
the somewhat poorly drained Raub and Toronto soils in
drainageways and swales. Also included are a few areas
of severely sroded soils that have more clay in the
surface layer than the Octagon sail. Included soils make
up about 10 percent of the map unit.

Permeability is moderate in the upper part of the
Octagon soil and moderately slow in the underlying
material. Available water capacity is moderate. Surface
runoff is medium. Organic matter content is moderate in
the surface layer. This layer can be tilled throughout a
fairly wide range in moisture content.

Maost areas of this soil are used for corn, soybeans, or
small grain. A few are used for hay and pasture.

If erosion is controlled, this seil is well suited to corn,
soybeans, and small grain. Erosion is the main hazard. It
can be controlled by cropping systems that include
grasses and legumes, by diversions, and by grassed
waterways. A system of conservation fillage that leaves
protective amounts of crop residue on the surface helps
to control erosion, improves tilth, and increases the
organic matter content. The soil is well suited to no-till
farming. A subsurface drainage system is needed in
seepy areas in some drainageways.

This soil is well suited to grasses and legumes, such
as orchardgrass and alfalfa, for hay and pasture.
Overgrazing is the main management concern. It results
in surface compaction and poor tilth. Proper stocking
rates, pasture rotation, and timely deferment of grazing
help to keep the pasture in good condition.

Because of the shrink-swell potential, this soil is
moderately limited as a site for dwellings without
basements. It is suitable as a site for dwellings with
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basemenis. Properly designing foundations and footings
helps to prevent the structural damage caused by
shrinking and swelling. Seepage along the top of the
compact till can result in wetness in basements.
Installing petimeter surface drains and backfilling with
permeable material help to overcome the wetness and
help to prevent the struciural damage caused by
shrinking and swelling.

This soil is moderately limited as a site for local roads
and streets because of low strength and frost action.
The base should be strengthened with suitable material.

This soil is severely limited as a site for septic tank
absorption figlds because of the moderately slow

-permeability. Lateral seepage and the resultant surfacing
of effluent are problems. Installing curtain draing in
upsiope areas helps to control this seepage. Filling or
mounding improves the ability of the figld to abscrb the
effluent.

The land capability classification is lte. No woodland
ordination symbol is assigned.

OnC—0Octagon loam, 6 to 12 percent slopes. This
moderately sloping, deep, well drained soil is on rises on
till plains. Areas are irregularly shaped and are 3 to 40
acres in size.

tn a typical profile, the surface layer is dark brown
loam about 7 inches thick. The subsoil is about 29
inches thick. The upper part is dark yellowish brown and
yellowish brown, firm clay loam, and the lower part is
yellowish brown, firm loam. The underlying material to a
depth of about 80 inches is yellowish brown loam. In a
few piaces the lower part of the subsoil is mottled. In
some places the surface layer is gravelly. In other places
it is thicker. In some areas it is lighter colored. In a few
places the lower part of the subsoil is loamy sand or
sandy loam. In a few areas the selum is more than 40
inches thick.

Included with this soil in mapping are small areas of
Raub and Toronto soils in drainageways. Also included
are areas of severely eroded soils that have more clay in
the surface layer than the Octagon soil. Included soils
make up about 10 percent of the map unit.

Permeability is moderate in the upper part of the
Octagon soil and moderately slow in the underlying
material. Available water capacity is moderate. Surface
runoff is medium. Organic matter content is moderately
low or moderate in the surface layer. This layer can be
tilled throughout a fairly wide range in moisture content.

Most areas of this soil are used for corn, soybeans, or
small grain. A few are used for hay or pasture.

If erosion is controlled, this soil is fairly well suited to
com, soybeans, and small grain. Erosion is the main
hazard. it can be controlled by grassed waterways,
diversions, and cropping systems that include grasses
and legumes. A system of conservation tillage that
leaves protective amounts of crop residue on the surface
helps to control erosion, improves tilth, and increases
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the organic matter content. The soil is well suited to no-
till farming.

This soil is well suited to grasses and legumes, such
as orchardgrass and alfalfa, for hay or pasture.
Overgrazing is the main management concern. It resulis
in compaction and poor tilth. Proper stocking rates,
pasture rotation, and timely deferment of grazing help to
keep the pasture in good condition.

Because of the shrink-swell potential and the slope,
this soil is moderately limited as a site for dwellings.
Properly designing foundations and basement walls
helps to prevent the structural damage caused by
shrinking and swelling. Lateral seepage along the top of
the till can result in wetness in basements. Instailing
perimeter subsurface drains and backfilling with
permeable material help to overcome the weiness and
help to prevent the structural damage caused by
shrinking and swelling. The buildings should be
constructed in the less sloping areas. Maintaining as
much of the existing vegetative cover as possible and
reseeding disturbed areas as soon as possible help to
control erosion.

This soil is severely limited as a site for local roads
and streets because of low sirength. The base should be
strengthened with suitable material.

This soil is severely limited as a site for septic tank
absorption fields because of the moderately slow
permeability and the slope. Lateral seepage and the
resultant surfacing of effluent are problems. Installing
curtain drains in upslope areas helps to control this
seepage. Filling or mounding improves the ability of the
field to absorb the effluent.

The land capability classification is llle. No woodland
ordination symbol is assigned.

0sB—Ormas loamy sand, 1 to 4 percent slopes.
This gently sloping, deep, well drained soil is on low
terraces along Sugar Creek. Areas generally are
elongated and parallel to the creek or old oxbows of the
creek. They are 3 to 20 acres in size.

In a typical profile, the surface layer is very dark
grayish brown loamy sand about 9 inches thick. The
subsoil is about 42 inches thick. The upper part is dark
yellowish brown and yellowish brown, very friable loamy
fine sand and loamy sand; the next part is dark yellowish
brown, firm fine sandy loam; and the lower part is dark
brown, firm gravelly coarse sandy loam. The underlying
maierial to a depth of about 60 inches is very pale brown
gravelly coarse sand. In some places the surface layer is
thicker. In other places it is lighter colored. In a few
areas it is sandy loam.

Included with this scil in mapping are small areas of
the well drained Ockley scils. These scils have less sand
in the upper part than the Ormas scil. They are in
positions on the landscape similar to those of the Ormas
soil. Also included are some areas where the sandy
material exiends to a depth of 60 inches, areas of the
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well drained Boyer soils on the steeper breaks, and a
few low areas that are subject to rare flooding. Boyer
soils are dseper to the underlying material than the
Ormas s0il. Included scils make up about 10 percent of
the map unit.

Permeability is moderately rapid in the subsoil of the
Ormas soil and very rapid in the underlying material.
Available water capacity is low or moderate. Surface
runoff is slow. Organic matter content is moderately low
in the surface layer. This layer can be tilled throughout a
wide range in moisture content.

Most areas of this scil are used for corn, soybeans, or
wheat. Several are pastured.

Because of the limited available water capacity, this
scil is only fairly well suited to corn and soybeans. It is
better suited o small grain, which is not so susceptible
to summer drought. Scil blowing is a problem if the soil
does not have an adequate vegetative cover when it is
dry. A system of conservation tillage that leaves
protective amounts of crop residue on the surface hslps
to control sait blowing and water erosion, conserves
moisture, improves tilth, and increases the organic
matter content.

This soil is well suited to grasses and legumes, such
as orchardgrass and alfalfa, for hay and pasture. The
main management concerns are overgrazing and the
fimited available water capacity. Proper stocking rates,
pasture rotation, and timely deferment of grazing during
dry periods help to keep the pasture in good condition
and minimize the damage caused by drought.

This soil is fairly well suited to trees. The main
management concerns are seedling mortality and plant
competition. Ovarstocking helps to establish a good
stand. Competing vegetation can be controlled by
cutting, spraying, or girdling.

This soil is well suited to dwellings. It is moderately
limited as a site for local roads and sireets because of
frost action. Constructing the roads on raised, well
compacted fill material and providing adequate side
ditches and culverts minimize the damage ¢aused by
frost action. Because of a poor filtering capacily, the soil
is severely limited as a site for septic tank absorption
fields. Excavating the sandy material and filling with
loamy material improve the filtering capacity of the fieid.

The land capability classification is llls. The woodiand
ordination symbol is 48.

Pd—Palms muck, drained. This nearly level, deep,
very poorly drained soil is in depressions on flood plains,
tili plains, and moraines. It is periodically ponded by
runoff from the adjacent soils. Areas are irregularly
shaped and are 3 1o 200 acres in size.

In a typical profile, the surface layer is black muck
about 10 inches thick. The subsurface layer also is black
muck. It is about 7 inches thick. The underlying material
to a depth of about 60 inches is dark grayish brown,
grayish brown, and gray, motiled silt loam stratified with
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fine sand and loamy sand. In a few places fire has
destroyed much of the organic material. In a few areas
the organic layer is as thin as 10 inches. In some places
thin layers of coprogenous earth are at a depth of about
20 inches. In other places the organic material is more
than 51 inches thick. In a few areas the underlying
material is sand, marl, or interbedded marl and loamy
material.

included with this soil in mapping are small areas of
the very poorly drained Milford Variant and Wallkil! soils
in the slightly higher landscape positions. Also included
are some areas on flood plains that are occasionally
flooded and areas where the soil is saturated most of
the year and the dominant vegetation is wetland weeds.
Included soils make up about 10 percent of the map unit.

Permeability is moderately slow to moderately rapid in
the organic part of the Palms soil and moderaie or
moderately slow in the mineral material. The water table
is near or above the surface from late fall to late spring.
Surface runoff is ponded. Available water capacity is
high. Organic matter conient is very high in the surface
layer. This layer can be tilled throughout a wide range in
moisture content.

Most areas of this soil are drained and are used for
corn. Some are used for soybeans. A few are wooded or
are left idle.

If drained, this soil is fairly well suited to corn and
soybeans. Small grain planted in the fall and early spring
may be damaged by ponding even if a satisfactory
drainage system has been established for row crops. A
drainage system of subsurface drains and open ditches
has been established in most areas. Subsurface drains
work well in most areas, but they should not be installed
too deep in underlying mineral material of compact
glacial till. A drainage system is difficult to establish and
maintain because of inadequate outlets and subsidence
in the organic material. Pumping stations have been
installed in a few argas. Pumping the excess water
during the growing and harvesting seasons and allowing
the area to pond in the winter minimize the subsidence
caused by oxidation of the organic material. This material
is susceptible to burning when it is dry. If the soil is dry
and unprotected, soil blowing is a hazard [(fig. 10}, It can
be controlled by windbreaks, cover crops, and a sysiem
of conservation tillage that leaves proteciive amounts of
crop residue on the surface.

Because of the wetness, this soil is generally unsuited
to pasture. Only water-tolerant grasses, such as reed
canarygrass, grow well unless an exiensive drainage
system is installed.

This soil is poorly suited to trees. The equipment
limitation, seedling mortality, the windthrow hazard, and
plant competition are management concerns. Equipment
should be used only when the ground is frozen or during
very dry periods. Special site preparation, such as
furrowing or bedding, and selection of large seedlings for
planting reduce the seedling mortality rate. Because of
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Figure 10{—An area of Palms muck, drained, where windblown organic material from the surface layer has accumulated in a fence row.

the windthrow hazard, harvest methods should not
isolate the remaining trees or leave them widely spaced.
Competing vegetation can be controlied by cutting,
spraying, or girdling.

This soil is generally unsuitable as a site for dwellings
because of ponding and low strength, as a site for local
roads because of ponding and frost action, and as a site
for septic tank absorption fields because of ponding and
subsidence. Alternative sites for these uses should be
selected.

The land capability classification is lllw. The woodland
ordination symbol is 2W.

PfB—Parr siit loam, 2 to 6 percent slopes. This
gently sloping, deep, well drained soil is on rises on till
plains. Areas are irregularly shaped and are 3 to 40
acres in size.

In a typical profile, the surface layer is very dark
grayish brown silt loam about 11 inches thick. The
subscil is about 23 inches thick. The upper part is dark
yellowish brown, firm silty clay loam; the next part is dark

brown, firm clay loam; and the lower part is yellowish
brown, firm lcam. The underlying material to a depth of
about 60 inches is yellowish brown fine sandy loam. In
some places the solum is more than 40 inches thick. In
other places the lower part of the subsoil is sandy loam,
loamy sand, or sand. In some areas the surface layer is
6 to 10 inches thick. In a few places the lower part of
the subsoil is mottled. In places the silty material is as
much as 30 inches thick.

Included with this soil in mapping are small areas of
the somewhat poorly drained Raub soils in
drainageways. Also included are areas of severely
eroded soils that have more clay in the surface layer
than the Parr soil. Included soils make up about 5
percent of the map unit.

Permeability is moderate in the upper part of the Parr
soil and moderately slow in the underlying material.
Available water capacity is high. Surface runoff is
medium. Organic matter content is moderate in the
surface layer. This layer can be tilled throughout a fairly
wide range in moisture content.
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Most areas of this soil are used for corn or soybeans.
A few are used for small grain or hay.

If erosion is controlled, this soil is well suited o corn,
soybeans, and small grain. Erosion is the main hazard. It
can be controlled by grassed waterways, diversions, and
cropping systems that include grasses and legumes. A
system of conservation tillage that leaves protective
amounts of crop residue on the surface helps {o control
erosion, improves tilth, and increases the organic matier
content. The soil is well suited to ne-till farming.

This seil is well suited to grasses and legumes, such
as orchardgrass and alfalfa, for hay and pasture.
Overgrazing is the main management concern. It results
in surface compaction. Proper stocking rates, pasture
rotation, and timely deferment of grazing help to keep
the pasture in good condition.

Because of the shrink-swell potential, this soil is
moderately limited as a site for dwellings. Lateral
seepage along the top of the firm {ill can result in
wetness in basements. Properly designing foundations,
footings, and basement walis heips to prevent the
structural damage caused by shrinking and swelling. The
soil is moderately limited as a site for local roads and
straets because of frost action and the shrink-swell
potential. The base should be strengthened with suitable
material. The soil is severely limited as a site for septic
tank absorption fields because of the moderately slow
permeability. Lateral seepage and the resultant surfacing
of effluent are problems. Installing curtain drains in
upslope areas helps to control this seepage. Filling or
mounding improves the ability of the field to absorb the
effluent.

The land capability classification is lle. No woodland
ordination symbol is assigned.

Ph—Pella silty clay loam. This nearly level, deep,
very pootly drained soil is in depressions on outwash
plains and till plains. It is periodically ponded by runoff
from the adjacent soils. Areas are irreqularly shaped and
are 3 to 100 acres in size.

In a typical profile, the surface layer is black silty clay
loam about 11 inches thick. The subsoil is mottled, firm
silty clay loam about 23 inches thick. The upper part is
dark gray, and the lower part is grayish brown. The
underlying material to a depth of about 60 inches is gray,
friable silt loam that has thin strata of very fine sand. In a
few places the underlying material has thin layers of marl
and snail shells. In a few areas the surface layer is
lighter coiored and contains carbonates.

Included with this soil in mapping are the very poorly
drained Mahalasvilie soils. These soils are in the slightly
higher landscape positions. They make up about 5 to 10
percent of the map unit.

Permeability is moderate in the Pella soil. Available
water capacity is high. The water table is near or above
the surface in the winter and early spring. Surface runoff
is slow. Organic matter content is high in the surface
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layer. This layer can be tilled only throughout a narrow
range in moisture content.

Most areas are drained and are used for corn or
soybeans. A few are left idle because of the wetness.

If drained, this soil is well suited to corn and soybeans.
Because of the ponding in winter and early spring, it is
poorly suited to small grain. The wetness is the main
limitation. A drainage system of surface drains,
subsurface drains, open ditches, or a combination of
these has been established in most areas. A subsurface
tile drainage system works well. In some areas open
ditches are needed for use as tile drainage outlets. A
system of conservation tillage that leaves protective
amounts of crop residue on the surface improves tilth.
The sail is suited to fall plowing.

Because of the ponding, this soil is only fairly well
suited o pasture grasses and lequmes. Proper stocking
rates, pasture rotation, and timely deferment of grazing
help to keep the pasture in good condition,

Because of the ponding, this soil is generally
unsuitable as a site for dwellings and for septic tank
absorption fields. Alternative sites should be selected.
The soil is severely limited as a site for local roads
because of the ponding, frost action, and low strength.
Constructing the roads on raised, well compacted fill
material and providing adequate side ditches and
culverts help to prevent the damage caused by frost
action and ponding. The base should be strengthened
with suitable rmaterial.

The land capability classification is liw. No woodland
ordination symbol is assigned.

Po—Pits, gravel. This map unit is in areas on
terraces, outwash plains, and kames where sand and
gravel have been excavated. Slopes range from 0 to 80
percent.

A typical profile has layers of very gravelly coarse
sand and gravelly coarse sand that vary in thickness.

Included in this unit in mapping are small areas of
water and, around the edge of the pits, areas of soil
material that was removed as overburden and now
supports sparse vegetation. Aiso included are a few
areas where soil and manmacde material have been
dumped into the pit.

Most areas of this unit support little or no vegetation.
The soil feaiures that affect engineering uses vary
greatly. Some areas have a seasonal high water table. If
the unit is used as a building site, onsite investigation is
neaded.

No land capability classification or woadland ordination
symbol is assigned.

Pq—PIts, quarries. This map unit is in areas on
uplands and terraces where limestone and shale have
been quarried. The limestone was crushed and used as
roadbuilding material and agricultural lime. The shale
was used in making tile and brick. It is still being



Montgomery County, Indiana

removed from one of the pits. Slopes range from 0 to 80
percent.

In a typical profile of a limestone quarry, the face is
hard, bedded, gray limestone. The beds are thin to thick.
In places sandstone overlies the limestone. In a typical
profile of a shale pit, the face is soft to hard, bedded,
gray and brown siltstone and shale. The beds are thin.

Included in this unit in mapping are small areas of
water and, around the edge of the pits, areas of soil
material that was removed as overburden and now
supports sparse vegetation. Also.included are a few
areas where soil material and rubbish have been
dumped into the pit.

Most areas of this unit support litde or no vegetation.
The soil features that affect engineering uses vary
greatly. Some areas have a seasonal high water table. If
the unit is used as a building site, onsite investigation is
needed.

No land capability classification or woodland ordination
symbol is assigned.

PrA—Proctor silt loam, moderately wet, 0 to 2
percent slopes. This nearly level, deep, moderately well
drained soil is on rises on till plains. Areas are irregularly
shaped and are 3 to 50 acres in size.

In a typical profile, the surface layer is black silt loam
about 12 inches thick. The subsail is about 46 inches
thick. The upper part is dark yellowish brown, firm silt
loam and silty clay loam; the next part is brown, mottled,
firm silty clay loam; and the lower part is yellowish
brown, mottled, firm sandy clay loam and silt loam. The
underlying material to a depth of about 65 inches is
yellowish brown, mottled loam that has strata of loamy
sand. In places the dark surface layer is 6 to 10 inches
thick. In several places glacial till is at a depth of about
50 inches. In some areas the underlying material is loam
or sandy loam and does not have sandy strata. In other
areas the subsoil is not motiled within a depth of 40
inches. In a few places it contains more sand and less
silt.

Included with this soil in mapping are smail areas of
the somewhat poorly drained Brenton seils on the
slightly lower rises and the poorly drained Drummer soils
in depressions. Included soils make up about 10 percent
of the map unit.

Permeability is moderate in the subsoil of the Proctor
soil and moderate or moderately rapid in the underlying
material. Available water capacity is high. Surface runoff
is slow. The water table is at a depth of 2.5 to 6.0 feet
during the winter and early spring. Organic matter
content is moderate in the surface layer. This layer can
be tilled throughout a fairly wide range in moisture
content.

Nearly all areas of this soil are used for corn,
soybeans, or small grain. Some are used for pasture and
hay.
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This soll is well suited 10 corn, soybeans, and small
grain. A subsurface drainage system is needed in some
areas. A system of conservation tillage that leaves
protective amounts of crop residue on the surface
improves tilth and increases the organic matter content.

This soil is well suited to grasses and legumes, such
as orchardgrass and aifalfa, for hay and pasture.
Overgrazing and grazing when the soil is too wet are the
main management concerns. They result in compaction
and poor tilth. Proper stocking rates, pasture rotation,
and timely deferment of grazing help to keep the pasture
in good condition.

Because of the shrink-swell potential, this soil is
moderately limited as a site for dwellings without
basements. It is moderately limited as a site for dwellings
with basements because of the wetness and the shrink-
swell potential. Strengthening footings and foundations
and backfilling with coarse textured material help to
prevent the damage caused by shrinking and swelling.
Installing perimeter subsurface drains helps to overcome
the wetness. The soil is severely limited as a site for
local roads and streets because of frost action and low
strength. Constructing the roads on raised, well
compacted fill material and providing adequate side
ditches and culveris help to prevent the damage caused
by frost action. The base should be strengthened with
suitable material. The soil is severely limited as a site for
septic tank absorption fields because of the weiness.
Perimeter interceptor subsurface drains help to lower the
water table.

The land capability classification is |. No woodland
ordination symbol is assigned.

PrB—Proctor silt loam, 2 to 6 percent slopes. This
gently stoping, deep, well drained soil is on till plains and
moraines. Areas are irregularly shaped and are 3 to 100
acres in size.

In a typical profile, the surface layer is very dark
grayish brown silt loam about 10 inches thick. The
subsoil is about 45 inches thick. The upper part is dark
vellowish brown, firm silt loam and silty clay loam; the
next part is dark yellowish brown, firm loam; and the
lower part is brown, firm fine sandy loam and loose fine
sand. The underlying material to a depth of about €65
inches is yellowish brown loamy fine sand that has strata
of brown fine sand and sandy loam. In some places the
dark surface layer is 8 to 10 inches thick. In other places
loam till is at a depth of about 50 inches. In a few areas
the content of gravel ranges from 10 to 20 percent in the
lower part of the subsoil and in the undetlying material.
In some areas the upper part of the subsoil contains
more silt and less sand.

Included with this soil in mapping are small areas of
the somewhat poorly drained Brenton soiis in
drainageways and swales. These soils make up about 5
percent of the map unit.
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Permeability is moderate in the subsoil of the Proctor
soil and moderate or moderately rapid in the underlying
material. Available water capacity is high. Surface runoff
is medium. Organic matter content is moderate in the
surface layer. This layer can be tilled throughout a fairly
wide range in moisture content.

Most areas of this soil are used for corn, soybeans, or
small grain. Some are used for hay and pasture.

If erosion is controlled, this soil is well suited 1o corn,
soybeans, and small grain. Erosion is the main hazard. It
can be controlled by cropping gystems that include
grasses and legumes, by diversions, or by grassed
waterways. A system of conservation tillage that leaves
protective amounts of crop residue on the surface helps
to control erosion, maintains tilth, and increases the
organic matter content. This soil is well suited to no-till
farming.

This soil is well suited to pasture grasses and
legumes, such as orchardgrass and alfalfa. The main
management concern is overgrazing. Proper stocking
rates, pasture rotation, and timely deferment of grazing
help to keep the pasture in good condition.

Because of the shrink-swell potential, this soil is
moderately limited as a site for dwellings. Properly
designing footings, foundations, and basement walls and
backfilling with coarse textured material help to prevent
the damage caused by shrinking and swelling. The soil is
severely limited as a site for local roads and streets
because of low strength and frost action. Constructing
the roads on well compacted fill material and providing
adequate side ditches and culverts help to prevent the
damage caused by frost action. The base should be
strengthened with suitable material. The soil is suitable
as a site for septic tank absorption fields.

The land capability classification is lle. No woodland
ordination symbo! is assigned.

Ra—Ragsdale silty clay loam. This nearly level,
deep, very poorly drained s¢il is in depressions on till
plains. It is periodically ponded by runoff from the
adjacent soils. Areas are 3 to 500 acres in size. Most are
fingertike in shape. Some are a few miles long.

In a typical profile, the surface layer is very dark
grayish brown silty clay loam about 10 inches thick. The
subsurface layer is very dark gray, motiled silty clay loam
about 3 inches thick. The subsoil is about 37 inches
thick. The upper part is gray, mottled, firm silty clay loam,
and the lower part is light brownish gray, mottled, friable
silt loam. The underlying material to a depth of about 60
inches is yellowish brown, mottled silt loam. In a few
places the lower part of the sclum formed in glacial drift
and contains more sand. In some areas the surface layer
is lighter colored.

Included with this soil in mapping are small, slightly
convex areas of the somewhat poorly drained Fincastle
and Reesville soils. These soils make up about 10
percent of the map unit.
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Permeability is moderate in the Ragsdale soil.
Available water capacity is high. The water table is near
or above the surface during winter and early spring.
Surface runoff is ponded or very slow. Organic matter
content is moderate or high in the surface layer. This
layer can be tilled throughout a fairly wide range in
moisture content.

Most areas are drained and are used for comn,
soybeans, or small grain. A few are used as hayland,
pasture, or woodland.

If drained, this soil is well suited to corn, soybeans,
and small grain. The wetness is the major limitation. A
drainage system of open ditches, surface drains,
subsurface drains, or a combination of these has been
established in most areas. A subsurface tile drainage
system works well. In some areas open ditches are
needed for use as tile drainage outlets. A system of
conservation tillage that leaves protective amounts of
crop residue on the surface improves tilth and increases
the organic matter content. The soil is well suited 1o fall
plowing.

if drained, this soil is well suited to grasses and
legumes. The ponding, however, can damage the
stands. Overgrazing or grazing when the soil is tooc wet
are the main management concerns. They result in
compaction and poor tilth. Proper stocking rates, timely
deferment of grazing, and pasture rotation minimize
compaction and help to maintain tilth and plant density.

This soil is well suited 1o trees. The equipment
limitation, seedling mortality, the windthrow hazard, and
plant competition are management concerns. Equipment
should be used only during dry periods or when the
ground is frozen. Species that can withstand the wetness
should be favored in the stands. Because of the
windthrow hazard, harvest methods should not isolate
the remaining trees or leave them widely spaced.
Competing vegetation can be controlled by cutting,
spraying, or girdling.

Because of the ponding, this soil is generally
unsuitable as a site for dwellings and for septic tank
absorption fields. Alternative sites should be selected.
The soil is severely limited as a site for local roads
because of the ponding, low strength, and frost action.
Constructing the roads on raised, well compacted fill
material and providing adequate side ditches and
culverts help to prevent the damage caused by frost
action and ponding. The base should be strengthened
with suitable material.

The land capability classification is llw. The woodland
ordination symbol is 5W.

ReA~—Raub silt loam, 0 to 2 percent slopes. This
nearly level, deep, somewhat poorly drained soil is on
rises on till plains. Areas are irregularly shaped and are 3
to 50 acres in size.

In a typical profile, the surface layer is very dark gray
silt loam about 10 inches thick. The subsuriace layer
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also is very dark gray silt loam. It is about 3 inches thick.
The subsoil is about 47 inches thick. The upper part is
dark grayish brown, dark yellowish brown, and yellowish
brown, mottled, firm silty clay loam, and the lower part is
yellowish brown and dark vellowish brown, mottied, firm
loam. The underlying material to a depth of about 70
inches is yellowish brown, mottled loam. In a few places
the solum is less than 40 inches thick. In some areas
thin layers of fine sandy loam, sandy loam, or loamy
sand are directly above ihe ioam till. In a few areas the
upper part of the subsqil is not mottled.

Included with this soil in mapping are the poorly
drained Drummer soils in depressions and the
moderately well drained or well drained Proctor soils on
the higher rises. Included soils make up about 10 10 15
percent of the map unit.

Permeability is moderately slow in the Raub soil.
Available water capacity is high. The water table is at a
depth of 1 to 3 feet during winter and early spring.
Surface runoff is slow. Organic matter content is
moderate in the surface layer. This layer can be tilled
throughout a fairly wide range in moeisture content.

Nearly all areas are drained by subsurface draing and
open ditches and are used for corn, soybeans, or small
grain. Some are used for hay or pasture.

If drained, this scil is well suited to corn, soybeans,
and small grain. The wetness is the main limitation. A
subsurface tile drainage system works well. In some
areas open ditches are needed for use as tile drainage
outlets. A system of conservation tillage that leaves
protective amounts of crop residue on the surface
improves tilth and increases the organic matter content.

If drained, this soit is well suited to pasture grasses
and legumes, such as orchardgrass and clover.
Overgrazing and grazing when the soil is wet are the
main management concerns. They rasult in compaction
and poor tilth. Proper stocking rates, pasture rotation,
and timely deferment of grazing help to keep the pasture
in geod condition.

This soil is severely limited as a site for dwellings
because of the wetness. Surface and subsurface drains
help to overcome this limitation. The buildings should be
constructed without basements. The soil is severely
limited as a site for local roads and streets because of
frost action and low strength. Constructing the roads on
raised, well compacted fill material and providing
adequate side ditches and culverts help to prevent the
damage caused by frost action. The base should be
strengthened with suitable fill material. The soil is
severely limited for septic tank absorption fields because
of the wetness and the moderately slow permeability.
Perimeter interceptor subsurface drains lower the water
table. Filling or mounding improves the ability of the field
to absorb the effluent.

The land capability classification is llw. No woodland
ordination symbol is assigned.
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RIA—Reesville silt loam, 0 to 2 percent slopes. This
nearly level, deep, somewhat poorly drained soil is on till
plains and outwash plains. Areas are irregularly shaped
and are 3 to 400 acres in size.

In a typical profile, the surface layer is dark grayish
brown silt loam about 8 inches thick. The subsurface
layer ig light brownish gray, mottled silt loam about 1
inch thick. The subsail is about 36 inches thick. The
upper part is grayish brown and yellowish brown,
motiled, firm silty clay loam, and the lower part is light
olive brown, mottied, firm silt ioam. The undetlying
material fo0 a depth of about 60 inches is light olive
brown, mottled silt loam. In a few areas glacial till is at a
depth of about 50 inches. In some places the depth to
carbonates is more than 60 inches. In other places the
underlying material has thin strata of sand.

included with this scil in mapping are small areas of
the moderately well drained Birkbeck and Xenia soils on
the higher rises and the very poorly drained Ragsdale
soils in depressions. Included soils make up about 15
percent of the map unit.

Permeability is moderate in the upper part of the
Reesville soil and moderately slow in the underlying
material. Available water capacity is high. The water
table is at a depth of 1.0 to 2.6 feet in the winter and
early spring. Surface runoff is slow. Organic matter
content is moderately fow in the surface layer. This layer
can be tilled throughout a fairly wide range in moisture
content. If the soil supports little or no vegetation,
surface crusting may be a problem following heavy
rainfall.

Most areas of this soil are drained by subsurface
drains and open ditches and are used for corn or
soybeans. Some are used for wheat, hay, or pasture. A
few are wooded.

If drained, this sail is well suited to corn, soybeans,
and small grain. The wetness is the main management
concern. A subsurface tile drainage system works well.
In some areas open ditches are needed for use as tile
drainage outlets. Applying a system of conservation
tillage that leaves protective amounts of crop residue on
the surface and tilling at the proper moisture content
improve tilth, increase the organic matter content, and
minimize crusting.

if drained, this soil is well suited to pasture grasses
and legumes, such as orchardgrass and clover.
Overgrazing and grazing when the soil is wet are the
main management concemns. They result in surface
compaction and poor tiith. Proper stocking rates, pasture
rotation, and timely deferment of grazing help to keep
the pasture in good condition.

This soil is well suited to trees. The main management
concerns are the equipment limitation and plant
competition. Equipment should be used only when the
ground is dry or frozen. Competing vegetation can be
controlled by cutting, spraying, or girdling.
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Because of the wetness, this soil is severely limited as
a site for dwellings. Surface and subsurface drains help
to overcome this limitation. The buildings should be
constructed without basements. The soil is severely
limited as a site for local roads and streets because of
low strength and frost action. Constructing the roads on
raised, well compacted fill material and providing
adequate side ditches and culverts help to prevent the
damage caused by wetness and frost action. The base
should be strengthened with suitable material. The soil is
severely limited as a site for septic tank absorption fields
because of the wetness and the moderately stow
permeability. Perimeter interceptor subsurface drains
help to lower the water table. Filling or mounding
improves the ability of the field to absorh the effluent.

The land capability classification is llw. The woodland
ordination symbol is 4W.

RnA—Reesville-Fincastle siit loams, 0 to 2 percent
slopes. These nearly level, deep, somewhat poorly
drained soils are on slight rises on till plains. The
Reesville soil is on the lower, less sloping parts of the
landscape. The Fincastle soil is on the higher, more
sloping parts. Areas are irregularly shaped and are 3 to
400 acres in size. They are about 50 percent Reesville
soil and 35 percent Fincastle soil. The two soils occur as
areas so intricately mixed that mapping them separately
was not practical.

In a typical profile of the Reesville soil, the surface
layer is dark grayish brown silt loam about 10 inches
thick. The subsoil is about 40 inches thick. The upper
part is yellowish brown, mottled, firm silt loam and silty
clay loam, and the lower part is light olive brown,
mottled, firm and friable silt loam. The underlying
material to a depth of about 60 inches is yellowish
brown, mottled silt loam. In places the silty material is
leached of carbonates to a depth of more than 60
inches.

In a typical profile of the Fincastle soil, the surface
tayer is dark grayish brown silt loam about 9 inches thick.
The subsoil is about 32 inches thick. |t is yellowish
brown, mottled, and firm. The upper part is silty clay
loam and silt loam, and the lower part is loam. The
underlying material to a depth of about 60 inches is
yellowish brown, mottled loam. In places calcareous
loam till is within a depth of 30 inches. In some eroded
areas the surface layer is yellowish brown.

Included with these soils in mapping are areas of the
moderately well drained Xenia and Birkbeck sqils on the
more sloping rises and breaks and small areas of the
very poorly drained Ragsdale soils in swales and along
drainageways. Included soils make up about 15 percent
of the map unit.

Permeability is moderate in the subsoil of the Reesville
and Fincastle soils and moderately slow in the underlying
material. Available water capacity is high. In the winter
and early spring, the water table is at a depth of 1.0 to
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3.0 feet in the Fincastle soil and 1.0 to 2.5 feet in the
Reesville soil. Surface runoff is slow on both soils.
Organic matter content is moderately low in the surface
tayer. This layer can be tilled throughout a fairly wide
range in moisture content. Surface crusting may be a
problem following heavy rains if the soils have little or no
plant cover.

Most areas of these soils are drained by subsurface
drains and open ditches and are used for comn or
soybeans. Some are used for pasture, hay, or small
grain. A few are wooded.

It drained, these scils are well suited fo comn,
soybeans, and small grain. The wetness is the main
limitation. A subsurface tile drainage system works well.
In some areas open ditches are needed for use as tile
drainage outlets. Tilling at the proper moisture content
and applying a system of conservation tillage that leaves
protective amounts of crop residue on the surface
improve tilth, increase the organic matter content, and
minimize crusting.

If drained, these soils are well suited to pasture
grasses and legumes, such as orchardgrass and alfalfa.
Overgrazing and grazing when the soil is wet are the
main management concerns. They result in surface
compaction and poor filih. Proper stocking rates, pasiure
retation, and timely deferment of grazing help to keep
the pasture in good condition.

These soils are well suited to trees. The main
management concerns are the equipment limitation and
plant competition. Equipment should be used only when
the ground is dry or frozen. Competing vegetation can be
controlled by cutting, spraying, or girdling.

Because of the wetness, these soils are severely
limited as sites for dwellings. Subsurface and surface
drains help to overcome this limitation. The buildings
should be consiructed without basements. The soils are
severely limited as sites for local roads and streets
because of low strength and frost action. Constructing
the roads on raised, well compacted fill material and
providing adequate side ditches and culverts help to
prevent the damage caused by wetness and frost action.
The base should be sirengthened with suitable material.
Because of the wetness and the moderately slow
permeability, the soils are severely limited as sites for
septic tank absorption fields. Perimeter intercepior
subsurface drains help to lower the water tabie. Filling or
mounding improves the ability of the field to absorb the
effluent.

The land capability classification is llw. The woodland
ordination symbol assigned to the Reesville soil is 4W,
and that assigned to the Fincastle soil is 4A.

RoG—Rodman-Rock outcrop complex, 35 to 70
percent slopes. This very steep map unit is on terrace
breaks. The excessively drained Rodman sail is shallow
over gravelly coarse sand. It is on the upper part of the
slopes. The Rock outcrop is on the lower part. Slopes
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are 50 to 150 feet long. Areas generally are elongated
and are parallel to streams. They are 3 to 50 acres in
size. They are about 50 percent Rodman soil and 40
percent Rock outcrop. The Rodman soil and Rock
outcrop could not be mapped separately at the scale
used.

In a typical profile of the Rodman soil, the surface
layer is very dark gray graveily loam about 5 inches
thick. The subsoil is dark yellowish brown, very friable
gravelly sandy loam about 5 inches thick. The underlying
material to a depth of about 60 inches is yellowish brown
very gravelly coarse sand. in some areas the surface
layer is loam. In a few areas the depth to sand and
gravel is more than 15 inches. In a few places the soil
formed in glacial till.

The Rock outcrop typically has a 5- to 10-foot layer of
sandstone, which overlies shale. In some places
limestone rather than sandstone caps the shale. In other
places no sandstone or limestone overlies the shale. In
several areas, sandy and gravelly material has sloughed
over the bedrock and a soil has formed in this material.

Included with this unit in mapping are areas of the well
drained Ockley and Rush soils on ridgetops. These soils
make up 10 percent of the map unit.

Permeability is very rapid in the Rodman soil. The
Rock outcrop is impervious, except where water moves
through the fractures. Available water capacity is very
low or low in the Rodman soil. Surface runoff is very
rapid on the Rodman soil and the Rock cutcrop. Organic
matter content is moderate in the surface layer of the
Rodman soil.

Practically all areas are wooded. Because of the slope
and the low or very low available water capacity, this unit
is generally unsuited to crops and pasture. It is poorly
suited to trees. The erosion hazard, the equipment
limitation, and seadling mortality are severe. Because of
the erosion hazard, logging roads, skid trails, and
landings should be constructed on gentle grades and
water should be removed by water bars, culverts, and
drop structures. Special logging methods, such as
varding the logs uphill with a cable, may be needed to
minimize the use of rubber-tired and crawler tractors. If
ruts are cut in the sand and gravel when the trees are
logged, gullies can form.

Because of the slope, thig unit is generally unsuitable
as a site for dwellings, septic tank absorption fields, and
local roads and streets. An alternative site should be
selected.

The land capability classification is Vlis. The woodland
ordination symbol assigned to the Rodman soil is 4R.

RtA—Rush silt loam, 0 to 1 percent slopes. This
nearly level, deep, well drained soil is on terraces and
outwash plains. Areas are 5 to 100 acres in size. Most
are elongated and are parallel to streams.

In a typical profile, the surface layer is dark grayish
brown silt loam about 10 inches thick. The subsaoil is

59

about 52 inches thick. The upper part is dark yellowish
brown and brown, firm silt loam and silty clay loam; the
next part is brown, firm clay loam; and the lower part is
dark brown, firm and friable gravelly loam and gravally
sandy loam. The underlying material to a depth of about
70 inches is brown gravelly sand. In a few places the
silty material is as much as 60 inches thick. In places the
content of gravel is less than 15 percent in the lower
part of the subscil. In a few places mottles are below a
depth of 30 inches. In some areas loam till or bedrock is
within a depth of 70 inches. In other areas the silty
material is 19 to 24 inches thick.

Included with this soil in mapping are small areas of
the moderately well drained Rush Variant soils on the
slightly lower rises and theé somewhat poorly drained
Waynetown seils on the lower rises. Included soils make
up about 5 percent of the map unit.

Permeability is moderate in the Rush soil. Available
water capacity is high. Surface runoff is slow. Organic
matter content is moderately low in the surface layer.
This layer can be tilled throughout a fairly wide range in
moisture content.

Most areas of this soil are used for corn, soybeans, or
small grain. Some are used for hay and pasture. A few
are wooded. A few have gravel and sand pits.

This soil is well suited to corn, soybeans, and small
grain. Fall-seeded crops grow well. A system of
conservation tillage that leaves protective amounts of
crop residue on the surface improves titth and increases
the organic matter content.

This soil is well suited to grasses and legumes, such
as orchardgrass and alfalfa, for hay and pasture. Deep-
rooted legumes grow well. Overgrazing is the main
managemeant congern. It results in compaction and poor
tilth. Proper stocking rates, pasture rotation, and timely
deferment of grazing help to keep the pasture in good
condition,

This soil is well suited to trees. The main management
concern is plant competition. Competing vegetation can
be controlted by cutting, spraying, or girdling.

Because of the shrink-swell potential, this soil is
moderately limited as a site for dwellings. Properly
designing foundations, footings, and basement walls
helps to prevent the structural damage caused by
shrinking and swelling. The soil is severely limited as a
site for local roads and streets because of low strength
and frost action. Constructing the roads on well
compacted fill material and providing adequate side
ditches and culverts help to prevent the damage caused
by frost action. The base should be strengthened with
suitable material. The soil is suitable as a site for septic
tank absorption fields.

The land capability classification is |. The woodland
ordination symbol is 5A.

RtB—Rush silt loam, 2 to 6 percent slopes. This
gently sloping, deep, well drained soil is on terraces and
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ouiwash plains. Areas are 30 to 50 acres in size. They
generally are irregularly shaped, but some are elongated
and parallel streams.

In a typical profile, the surface layer is dark brown silt
loam about 9 inches thick. The subsoil is about 56
inches thick. The upper part is dark yellowish brown, firm
silty clay loam; the next part is brown, firm clay loam;
and the lower part is brown, firm gravelly loam. The
underlying material to a depth of about 80 inches is
brown gravelly sand. In places glacial till is within a
depth of 60 inches. In a few areas bedrock is at a depth
of about 6 feet. In some of the most sloping areas, the
silty material is 20 to 24 inches thick.

Included with this soil in mapping are the somewhat
poorly drained Waynetown and moderately well drained
Rush Variant soils on the slightly lower rises. These soils
make up about 5 percent of the map unit.

Permeability is moderate in the Rush soil. Available
waier capacity is high. Surface runoff is mediurmn. Organic
matter content is moderately low in the surface layer.
This layer can be tilled throughout a fairly wide range in
moisture content.

Most areas of this soil are used for corn, sgybeans, or
small grain. A few are used for hay, pasture, or
woodland. A few have sand and gravel pits.

If erosion is controlled, this soil is well suited to corn,
soybeans, and small grain. Erosion is the main hazard. It
can be controlled by grassed waterways and by a
cropping sequence dominated by grasses and legumes.
A system of conservation tillage that leaves protective
amounts of crop residue on the surface helps to control
erosion, improves tilth, and increases the organic matter
content. The soil is well suited to no-till farming.

This soil is well suited to grasses and legumes, such
as orchardgrass and alfalfa, for hay and pasture.
Overgrazing is the main management concern. It results
in compaction and poor tilth. Proper stocking rates,
pasture rotation, and timely deferment of grazing help to
keep the pasture in good condition.

This soil is well suited to trees. The main management
concern is plant competition. Competing vegetation can
be controlled by cutting, spraying, or girdling.

Because of the shrink-swell potential, this soil is
moderately limited as a site for dwellings. Properly
designing foundations, footings, and basement walis
helps to prevent the structural damage caused by
shrinking and swelling. The soil is severely limited as a
site for local roads and sireets because of low strength
and frost action. The base should be strengthened with
suitgble material. Constructing the roads on well
compacted fill material and providing adequate side
ditches and culverts help to prevent the damage caused
by frost action. The soil is suitable as a site for septic
tank absorption fields.

The land capability classification is He. The woodland
ordination symbol is SA.

Soil Survey

RwA—Rush Variant silt loam, 0 to 2 percent
slopes. This nearly level, deep, moderately well drained
soil is on ouiwash plains and terraces. Areas are
irregularly shaped and are 3 to 50 acres in size.

In a typical profile, the surface layer is dark grayish
brown sift loam about 9 inches thick. The subsoil is
about 50 inches thick. It is firm. In sequence downward,
it is yellowish brown and dark yeliowish brown silty clay
loamn; brown and yellowish brown, mottied silty clay
loam; yellowish brown, mottied clay loam; and grayish
brown and dark grayish brown, mottied gravelly sandy
clay loam. The underlying material to & depth of about
65 inches is brown gravelly loamy sand. n a few places
the silty material is less than 20 inches thick. In a few
areas glacial till is within a depth of 55 inches. In several
places the subsoil is mottled within a depth of 40 inches.
In a few arsas the surface layer is darker.

Included with this soil in mapping are the somewhat
poorly drained Waynetown and well drained Rush soils.
Waynetown soils are in the slightly lower areas. Rush
soils are in positions on the landscape similar to those of
the Rush Variant soil. Included soils make up about 15
percent of the map unit.

Permeability is moderate in the subsoil of the Rush
Variant soil and rapid in the underlying material.
Available water capacity is high. The water table is at a
depth of 2 1o 6 feet in the winter and early spring.
Surface runoff is slow. Organic matter contert is
moderately low in the surface layer. This layer can be
tilted throughout a fairly wide range in moisture content.

Nearly all areas of this soil are used for corn,
soybeans, or small grain. A few are used for hay or
woodland.

This soil is well suited to corn, soybeans, and small
grain. A tile drainage system is needed in some areas. A
system of conservation tillage that leaves protective
amounts of crop residue on the surface improves tiith
and increases the organic matier content.

This soil is well suited to grasses and legumes, such
as orchardgrass and alfalfa, for hay and pasture. The
main management concern is overgrazing. Proper
stocking rates, pasture rotation, and timely deferment of
grazing help to keep the pasture in good condition.

This soil is well suited to trees. The main management
concern is ptant competition. Competing vegetation can
be controlled by cutting, spraying, or girdling.

Because of the wetness and the shrink-swell potential,
this soil is moderately limited as a site for dwellings
without basemenits. It is severely limited as a site for
dwellings with basements because of the wetness.
Installing a subsurface drainage system around
foundations and footings helps to lower the water table.
Properly designing foundations and backiilling with
coarse textured material help fo prevent the damage
caused by shrinking and swelling. The soil is severely
limited as a site for local roads and sirests because of
low strength and frost action. Constructing the roads on
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well compacted fill materiai and providing adequate side
ditches and culverts help to prevent the damage caused
by frost action. The base should be sirengthened with
suitable material. The soil is severely limited as a site for
septic absorption fields because of the wetness.
Perimeter interceptor subsurface drains help to lower the
water table and remove excess water.

The land capability classiication is |. The woodland
ordination symbol is 5A.

RxC—Russell silt loam, 6 to 12 percent slopes. This
moderately sloping, deep, well drained soil is on
moraines and on ridgetops and side slopes on till plains.
Areas are irregularly shaped and are 3 io 50 acres in
size.

In a typical profile, the surface layer is very dark
grayish brown silt loam about 3 inches thick. The
subsuriace layer is yellowish brown silt loam about 8
inches thick. The subsoil is about 52 inches thick. The
upper part is yellowish brown, friable silt loam; the next
part is yellowish brown and dark vellowish brown, firm
silty clay loam; and the lower part is yellowish brown and
dark yellowish brown, firm lcam and clay loam. The
underiying material to a depth of about 70 inches is
brown loam. In a few places the solum is more than 70
inches thick and is sandy loam or sandy ¢lay loam in the
lower part. In some places the loess is more than 40
inches thick. In other places mottles are as shallow as
24 inches. In a few places, the loess is less than 24
inches thick and the depth to glacial till is less than 40
inches. In a few areas limestone bedrock is at a depth of
about 55 inches.

Included with this soil in mapping are the moderately
well drained Birkbeck and Xenia soils in drainageways
and on toe slopes and foot siopes and a few small areas
of Miami soils on the steeper slopes. Miami soils have a
solumn that is thinner than that of the Russell soil. Also
included are areas of eroded and severely eroded soils
that have more clay in the surface layer than the Russell
soil. Included soils make up about 15 percent of the map
unit.

Permeability is moderate in the Russell soil. Available
water capacity is high. Surface runoff is medium. Organic
matter content is moderately low in the surface layer.
This layer can be tifled throughout a fairly wide range in
‘moisture content.

Nearly all areas of this soil are wooded. Many are in
Shades State Park and are used for hiking trails. A few
are used for corn, soybeans, wheat, or hay.

if erosion is controlled, this soil is fairly well suited to
corn and soybeans. Ercsion is the main hazard. It can be
controlled by cropping systems that include grasses and
legumes and by grassed waterways. A system of
conservation tillage that leaves protective amounts of
crop residue on the surface helps to control erosion,
improves tilth, and increases the organic matter content
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and the rate of water infiltration. The soil is well suited to
no-till farming.

This soil is well suited to grasses and legumes, such
as orchardgrass and aifalfa, for hay and pasture. A cover
of grasses and legumes is effective in controlling
erosion. Overgrazing is the main management concern.
It results in compaction and poor tilth. Proper stocking
rates, pasture rotation, and timely deferment of grazing
help to keep the pasture in good condition.

This soil is well suited to trees. The main managerment
concern is plant competition. Competing vegetation can
be controlied by cutting, spraying, or girdling.

Because of the shrink-swell potential and the slope,
this soil is moderately limited as a site for dwellings.
Properly designing foundations, footings, and basement
walls and backfilling with coarse textured material help to
prevent the structural damage caused by shrinking and
swelling. The buildings should be designed so that they
conform to the natural slope of the land. Foundation
drains help to remove excess water during wet periods.
The soil is severely limited as a site for local roads and
streets because of low strength and frost action.
Constructing the roads on well compacted fil} material
and providing adequate side ditches and culverts help to
prevent the damage caused by frost action. The base
should be strengthened with suitable material. The soil is
moderately limited as a site for septic tank absormption
fields because of the moderate permeability. Filling or
mounding improves the ability of the field to absorb the
effluent.

The land capability classification is lile. The woodland
ordination symbol is 5A,

Sa—Saranac silty clay loam, gravelly substratum,
frequently flooded. This nearly level, deep, very poorly
drained soil is on flood plains. It is frequently flooded for
brief periods during the winter and spring and is subject
to ponding. Areas are 10 to 250 acres in size. Most are
elongated and are parallel to streams.

In a typical profile, the surface layer is black silty clay
loam about 9 inches thick. The subsurface layer is black,
mottled silty clay loam about 5 inches thick. The subsoil
is gray and dark gray, mottled, very firm silty clay loam
about 24 inches thick. The upper 11 inches of the
underlying material is gray, mottled silty clay loam. The
lower part to a depth of about 60 inches is gray gravelly
coarse sandy loam. In places the content of grave! is
iess than 15 percent in the underlying material. In a few
areas the underlying material is clay ioam or silty clay to
a depth of 80 inches. In some areas the subsoil contains
less clay. in a few places the surface layer is mucky silt
loam or muck.

Included with this soil in mapping are the very poorly
drained Cohoctah soils and the somewhat poorly drained
Ceresco soils. Cohoctah soils have a lower content of
clay in the control section than the Saranac soil. They
are in positions on the landscape similar to those of the
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Saranac soil but are generally nearer to the streams.
Ceresco soils are in the slightly higher landscape
positions. Included soils make up about 10 percent of
the map unit.

Permeability is moderately slow in the subsoil of the
Saranac soil and moderately rapid in the underlying
maierial. Available water capacity is high. The water
table is near or above the surface during the winter and
spring. Surface runoff is very slow or ponded. Organic
matter content is high in the surface layer. This layer can
be tilled only within a narrow range in moisture content.

Most areas are not drained and are used as pasture or
woodland. A few are used for corn or soybeans. A few
have small abandoned gravel pits. Because of the
wetness and the flooding, this soil is generally unsuited
to corn, soybeans, and hay. It is poorly suited to grasses
and legumes for pasture. Reed canarygrass and
Garrison creeping foxiail grow well. Overgrazing and
grazing when the scil is wet are the main management
concerns. They result in surface compaction and poor
tilth. Proper stocking rates, pasture rotation, and timely
deferment of grazing help to keep the pasture in good
condition.

This soil is poorly suited to trees. The equipment
limitation, seedling mortality, plant competition, and the
windthrow hazard are management concerns. Equipment
should be used only during very dry periods or when the
ground is frozen. Special site preparation, such as
bedding, reduces the seedling mortality rate. Because of
the windthrow hazard, harvest methods should not
isolate the remaining trees or leave them widely spaced.
Competing vegetation can be controlled by cutting,
spraying, cor girdling.

Because of the ponding and the flooding, this soil is
generally unsuitable as a site for dwellings. It is severely
limited as a site for local roads because of the flooding,
the ponding, and low strength. Consiructing the roads on
well compacted fill material that raises the roadbed
above flood levels and providing adequate side ditches
and culverts help to prevent the damage caused by
ponding and flooding. The base should be strengthened
with suitable material. The soil is generally unsuitable as
a site for septic tank absorption fields because of the
ponding, the flooding, and the moderately slow
permeability.

The land capability classification is Vw. The woodland
ordination symbol is 2W.

Sbh—Saranac silty clay loam, gravelly substratum,
occasionally flooded. This nearly level, deep, very
poorly drained scil is on flood plains. It is occasionally
flooded for brief periods during winter and spring and is
subject to ponding. Areas are 10 to 300 acres in size.
Most are elongated and are parallel to streams.

In a typical profile, the surface layer is black silty clay
loam about 10 inches thick. The subsurface layer also is
black silty clay loam. It is about 7 inches thick. The
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subsoil is about 31 inches of gray and dark gray,
mottled, very firm and firm silty clay loam and clay loam.
The underlying material to a depth of about 60 inches is
gray gravelly sandy loam. In a few places the underlying
material is not gravelly within a depth of 60 inches. In
some areas the subsoil has less clay. In a few places
the surface layer is mucky silt loam or muck.

Included with this soil in mapping are the very poorly
drained Cohoctah soils. These soils have less clay in the
subseil than the Saranac soil. They are in positions on
the landscape similar to those of the Saranac soil but
are generally nearer to the sireams. They make up about
10 percent of the map unit.

Permeability is moderately slow in the subsoil of the
Saranac soil and moderately rapid in the underlying
material. Available water capacity is high. The water
table is near or above the surface during the winter and
spring. Surface runoff is very slow or ponded. Organic
matter content is high in the surface layer. This layer can
be tilled only within a narrow range in moisture content.

Nearly all areas of this scil are drained and are used
for corn or soybeans. A few are used for hay, pasture, or
woodland.

it drained, this soil is fairly well suited to corn and
soybeans. The wetness is the main limitation. A surface
drainage system is generally needed because the subsoil
restricts the downward movement of water. Surface
drains have been installed in areas where this soil is
near Bowers Creek, which has been straightened and
deepened. A system of conservation tillage that leaves
protective amounts of crop residue on the surface
increases the organic matter content and improves tilth.
The soil is well suited to fall plowing.

This soil is well suited to grasses and legumes, such
as orchardgrass and clover, for hay and pasture.
Overgrazing and grazing when the soil is wet are the
main management concerns. They result in surface
compaction and poor tilth. Proper stocking rates, pasture
rotation, and timely deferment of grazing help io keep
the pasture in good condition.

This soil is fairly well suited to trees. The equipment
limitation, seedling mortality, plant competition, and the
windthrow hazard are management concerns. Equipment
should be used only during dry periods or when the
ground is frozen. Special site preparation, such as
bedding, reduces the seedling mortality rate. Because of
the windthrow hazard, harvest methods should not
isolate the remaining trees or leave them widely spaced.
Competing vegetation can be controlled by cutting,
spraying, or girdling.

Because of the ponding and the flooding, this soil is
generally unsuitable as a site for dwellings. It is severely
limited as a site for local roads because of the ponding,
the flooding, and low strength. Constructing the roads on
well compacted fill material that raises the roadbed
above flood levels and providing adequate side ditches
and culverts help to prevent the damage caused by
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ponding and flooding. The base should be strengthened
with suitable material. The soil is generally unsuitable as
a site for septic tank absorption fields because of the
flooding, the ponding, and the moderately slow
permeability.

The land capability classification is lllw. The woodland
ordination symbol is 2W,

SdB—Shadeland silt loam, 1 to 4 percent slopes.
This gently sloping, moderately deep, somewhat poorly
drained soil is on bedrock terraces along Sugar Creek
and its larger tributaries. Areas are irregularly shaped
and are 3 to 10 acres in size.

In a typical profile, the surface layer is dark grayish
brown silt loam about 11 inches thick. The subsail is
about 24 inches thick. The upper part is dark yellowish
brown, mottled, firm loam; the next part is grayish brown,
moitled, firm clay loam; and the lower part is yellowish
brown, mottled, firm silty clay ioam. Weathered siltstone
is at a depth of about 35 inches. In some places the
depth to bedrock is more than 40 inches. In other places
the lower part of the subsoil is silty clay. In some areas
the entire solum formed in loamy outwash and is
underlain by thin layers of gravelly outwash. In a few
areas the soil is underlain by limestone.

Included with this soil in mapping are the well drained
Ockley soils on the slightly higher rises. These soils have
a bedrock substratum. Also included are very poorly
drained soils in depressions. These soils have a surface
layer that is darker than that of the Shadeland soil.
Included soils make up about 10 percent of the map unit.

Permeability is moderately slow in the Shadeland soil.
Available water capacity is moderate. The water table is
at a depth of 1 to 2 feet during the winter and early
spring. Surface runoff is medium. Organic matier content
is moderately low in the surface layer. This layer can be
tilled throughout a fairly wide range in moisture content.

Most areas are used for corn, soybeans, pasture, or
woodland. Subsurface drains have been installed in most
of the areas used for corn or soybeans. This soil is well
suited to corn, soybeans, and small grain. Erosion is a
problem in the more sloping areas. The wetness is a
limitation in the spring, and drought is a hazard during
dry periods. Subsurface drains help to overcome the
wetness, The bedrock, however, commonly hinders the
installation of these drains and the lateral movement of
water to the drainage tubing. Cropping systems that
include grasses and legumes, diversions, and grassed
waterways help to control erosion. A system of
conservation tillage that leaves protective amounts of
crop residue on the surface heips to control erosion,
improves tilth, and increases the organic matter content.

This soil is fairly well suited to grasses and legumes,
such as orchardgrass and alfalfa, for hay and pasture. A
drainage system is needed in most areas. Overgrazing
and grazing when the soil is wet are the main
management concerns. They result in compaction and
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poor tilth. Proper stocking rates, pasture rotation, and
timely deferment of grazing help to keep the pasture in
good condition.

This soil is well suited to trees. The main management
concern is plant competition. Competing vegetation can
be controlled by cutling, spraying, or girdling.

Because of the wetness, this soil is severely limited as
a site for dwellings. The depth to bedrock also is a
severe limitation on sites for dwellings with basements,
Perimeter subsurface drains help to overcome the
wetness. In some areas the bedrock should be
excavated before a basement is constructed. The soil is
severealy limited as a site for local roads and streets
because of frost action and low strength. Constructing
the rpads on raised, well compacted fill material and
providing adequate side ditches and culverts help to
prevent the damage caused by frost action. The base
should be strengthened with suitable material. The soil is
generally unsuitable as a site for septic tank absorption
fields because of the wetness, the depth to bedrock, and
the moderatsly slow permeability. Alternative sites
should be selected.

The land capability classification is lle. The woodland
ordination symbal is 4A.

Sf—Shoals silt loam, occaslonally flooded. This
nearly level, deep, somewhat poorly drained soil is on
narrow flood plains. It is dominantly in the southwestern
part of the county. It is occasionally flooded for brief
periods during fall, winter, and spring. Areas generally
are elongated and are 3 to 40 acres in size.

In a typical profile, the surface layer is dark grayish
brown silt loam about 8 inches thick. The underlying
material to a depth of about 60 inches is dark grayish
brown and gray, mottied silt loam and loam. In a few
places the subsoil is grayer. In some places loose sand
is below a depth of 40 inches. In other places the
underlying material contains more sand and less silt. In
some areas firm glacial till is at a depth of 40 to 60
inches. In a few areas the surface layer is darker.

included with this soil in mapping are the very poorly
drained Washtenaw soils at the upper end of
drainageways, the moderately well drained Beckville
soils in narrow bands adjacent to streams, and areas of
colluvial soils at the mouth of draws. The colluvial soils
are subject to rare flooding. Included soils make up
about 10 percent of the map unit.

Permeability is moderate in the Shoals soil. Available
water capacity is high. The water table is at a depth of
0.5 foot to 1.5 feet during the winter and early spring.
Surface runoff is slow. Organic matter content is
moderately low in the surface layer. This layer can be
tilled throughout 2 wide range in moisture content.

Mest areas of this soil are used as pasture or
woodland. Some are drained and are used for corn or
soybeans.
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If drained, this soil is well suited to corn and soybeans.
Because of the flooding, it is not welt suited to crops
seeded in the winter and early spring. The wetness and
the flooding are the main management concerns. A
drainage system of open ditches and subsurface drains
has been established in some areas. A subsurface tile
drainage systern works well. Surface drains and tile
drains installed at the base of the adjacent upland
breaks sufficiently drain many areas. A systemn of
conservation tillage that leaves protective amounts of
crop residue on the surface increases the organic matier
content and improves tilth.

If drained, this soil is well suited 10 grasses and
legumses, such as orchardgrass and clover, for hay and
pasture. Qvergrazing and grazing when the soil is too
wet are the main management concerns. They resuit in
surface compaction and poor filth. Proper stocking rates,
pasture rotation, and timely deferment of grazing help to
keep the pasture in good condition.

This soit is well suited to trees. The equipment
limitation, seedling mortality, and plant competition are
the main management concerns. Competing vegetation
can be controlled by cutting, spraying, or girdling.
Equipment should be used only during dry periods or
when the ground is frozen. Special site preparation, such
as bedding, reduces the seedling mortality rate.

Because of the wetness and the flooding, this soil is
generally unsuitable as a site for dwellings and for septic
fank absorption fields. It is severely limited as a site for
local roads because of the wetness, the flooding, and
frost action. Constructing the roads on well compacted
fill material that raises the roadbed above flood levels
and providing adequate cuiverts and side ditches help to
prevent the damage caused by frost action, wetness,
and flooding.

The and capability classification is llw. The woodland
ordination symbol is 5W.

SIA—Starks silt loam, 0 to 2 percent slopes. This
nearly level, deep, somewhat poorly drained soil is on
rises on till plains. Areas are irregularly shaped and are 3
to 200 acres in size.

In a typical profile, the surface laver is dark grayish
brown sift loam about 10 inches thick. The subsoil is
about 48 inches thick. It is yellowish brown, mottled, and
firm. The upper part is silty clay loam, the next part is
loam, and the lower part is silty clay loam. The
underlying material to a depth of about 65 inches is
yellowish brown, mottled, siratified silt loam and loamy
fine sand. In a few places the solum is less than 40
inches thick. In a few areas the lower part of the solum
formed in loam till. In a few places the subsoil coniains
moere sand and less silt. In some areas the upper part of
the subsoil is not mottied. In a few areas the content of
gravel is as much as 20 percent in the lower part of the
subsoil. In a few places glacial till is at a depth of about
40 inches.

Soil Survey

Included with this soil in mapping are the very poorly
drained Mahalasville soils in depressions and the weil
drained Ockley and Martinsville soils on rises. Ockley
and Martinsville soils have a till substratum. Included
soils make up about 10 percent of the map unit.

Permeability is moderate in the Starks soil. Available
water capacity is high. The water table is at a depth of 1
to 3 feet in the winter and early spring. Surface runoff is
slow. Organic matter content is moderately low in the
surface layer. This layer can be tilled throughout a fairly
wide range in moisture content.

Nearly all areas of this soil are drained and are used
for corn, soybeans, or small grain. Some are used as
hayland, pasture, or woodland.

if drained, this soil is well suited to comn, soybeans,
and small grain. The wetness is the main limitation. A
subsurface tile drainage system works well. In many
areas open ditches are needed for use as tile drainage
outlets. A system of conservation tillage that leaves
protective amounts of crop residue on the surface
increases the organic matter content and improves tilth.

This soil is well suited to grasses and legumes, such
as orchardgrass and clover, for hay and pasture. A
drainage system is needed. Overgrazing and grazing
when the soil is too wet are the main management
concerns. They result in soil compaction and poor tilth.
Proper stocking rates, pasture rotation, and timely
deferment of grazing help to keep the pasture in good
condition.

This soil is well suited to trees. The main management
concern is plant competition. Competing vegetation can
be controlled by cutting, spraying, or girdling.

Because of the wetness, this soil is severely limited as
a site for dwellings. Surface and subsurface drains help
to overcome this limitation. The dwellings should be
constructed withoui basements. The soil is severely
limited as a site for local roads and streets because of
frost action and low sirength. Constructing the roads on
raised, well compacted fill material and providing side
ditches and culverts help to prevent the damage caused
by frost action. The base should be strengthened with
suitable material. The soil is limited as a site for septic
tank absorption fields because of the moderate
permeability and the wetness. Perimeter interceptor
subsurface drains help to overcome the wetness. Filling
or mounding improves the ability of the field to absorb
the effluent.

The land capability classification is llw. The woodland
ordination symbol is 4A.

SrA—Starks-Crosby silt loams, 0 to 2 percent
slopes. These nearly level, deep, somewhat poorly
drained soils are on slight rises on till plains. The Starks
soil is dominantly on the lower, less sloping parts of the
landscape. The Crosby soil is dominantly on the higher,
rore sloping parts. Areas are irregularly shaped and are
3 to 500 acres in size. They are about 60 percent Starks
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soil and 35 percent Crosby soil. The two sails occur as
areas so intricately mixed that mapping them separaiely
was not practical.

In a typical profile of the Starks soil, the surface layer
is brown siit loam about 11 inches thick. The subsoil is
about 38 inches thick. The upper part is yellowish brown,
mottied, firm silty clay loam, and the lower part is dark
yellowish brown, mottied, firm clay loam. The underlying
material to a depth of about 80 inches is yellowish brown
and brown, mottled silt loam that has thin straia of very
fine sand. In some places the sail is not stratified. In
other places the upper part of the subsoil contains more
sand and less silt. in some areas firm till is as shailow as
45 inches.

In a typical profile of the Crosby soil, the surface layer
is brown silt loam about 10 inches thick. The subsoil is
about 18 inches thick. The upper part is dark yellowish
brown, mottled, firm silty clay ioam, and the lower part is
yellowish brown, mottled, firm clay loam. The underlying
material to a depth of about 60 inches is yellowish brown
loam. In places the underlying material is sandy loam. In
some eroded areas the surface layer is yellowish brown
clay loam or loam. In a few areas the upper part of the
subsoil is not mottled.

Included with these soils in mapping are areas of the
very pootly drained Cyclone and Mahalasville soils.
These included soils make up about 5 percent of the
map unit,

Permeability is moderate in the Starks soil. It is slow in
the subsoil of the Crosby soit and moderately slow in the
underlying material. Available water capacity is high in
the Starks soil and moderate in the Crosby soil. Runoff is
slow on both soils. The water table is at a depth of 1 to
3 feet in the winter and early spring. Organic matter
content is moderately low in the surface layer. This layer
can be filled throughout a fairly wide range in moisture
content.

Most areas of these soils are drained and are used for
corn or soybeans. Some are used for pasiure, hay, or
small grain. A few are wooded.

If drained, these soils are well suited to com,
soybeans, and smali grain. The wetness is the main
limitation. Subsurface drains and open ditches are
needed. Tilling at the proper moisture content and
applying a system of conservation tillage that leaves
protective amounts of crop residue on the surface
improve tilth and increase the organic matter content.

These soils are well suited to grasses and legumes,
such as orchardgrass and clover, for hay and pasture.
Grasses and fegumes can be grown in some undrained
areas, but a drainage system generally is beneficial.
Overgrazing or grazing when the soil is too wet are the
main management concerns. They result in surface
compaction and poor tilth. Proper stocking rates, pasture
rotation, and timely deferment of grazing heip to keep
the pasture in good condition.
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These soils are well suited to trees. The main
rmanagement ¢oncern is plant competition. Competing
vegetation can be controlled by cutting, spraying, or
girdling.

Because of the wethess, these soils are severely
liited as sites for dwellings. Subsurface and surface
drains help to0 overcome this limitation. The soils are
severely limited as sites for local roads and streets
because of low strength and frost action. Constructing
the roads on raised, well compacted fill material and
providing adequate side ditches and culverts help to
prevent the damage caused by wetness and frost action.
The base should be strengthened with suitable material.

The Starks soil is limited as a site for septic tank
absorption fields because of the wetness and the
moderate permeability, and the Crosby scil is severely
limited because of the wetness and the slow
permeability. Perimeter interceptor subsurface drains
help to lower the water table. Filling or mounding
improves the ability of the field to absorb the effluent.

The land capability classification is llw. The woodland
ordination symbol is 4A.

StB—S1. Charles silt loam, 2 to 6 percent slopes.
This gently sloping, deep, well drained soil is on
moraines. Areas are irregularly shaped and are 3 10 80
acres in size.

in a typical profile, the surface layer is brown silt loam
about 9 inches thick. The subsoil is about 54 inches
thick. In sequence downward, it is dark yellowish brown,
strong brown, and brown, firm silty clay loam; strong
brown and dark yellowish brown, firm and friable silt
loam; brown, friable fine sandy loam; and dark yeilowish
brown, friable loam. The underlying material to a depth
of about 70 inches is strong brown fine sandy loam. In
places the silty material is more than 80 inches thick. In
a few places glacial till is at a depth of about 50 inches.
In a few areas mottles are at a depth of about 30 inches.
In some areas sand and grave! are below a depth of 60
inches.

Included with this s0il in mapping are the somewhat
poorly drained Reesville soils in swales. Also included
are the well drained Camden socils. These soils are in
positions on the landscape similar to those of the St
Charles soil. They have less silt in the lower part of the
solum than the St. Charles soil. Included scils make up
about 5 percent of the map unit.

Permeability is moderate in the St. Charles soil.
Available water capacity is high. Surface runoff is
medium. Organic matter content is moderately low in the
surface layer. This layer can be tilled throughout a fairly
wide range in meisture content.

Nearly all areas of this soil are used for corn or
soybeans. A few are used for small grain or hay.

This soil is well suited 1o comn, soybeans, and small
grain. Erosion is the main management concem. It ¢an
be controlled by cropping systems that include grasses
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and legumes, by diversions, and by grassed waterways.
A system of conservation tillage that leaves protective
amounts of crop residue on the surface helps to control
erosion, improves tilth, and increases the organic matter
content and the rate of water infiltration. The soil is well
suited to no-titll farming.

This soil is well suited to grasses and legumes, such
as orchardgrass and alfalfa, for hay and pasture. A cover
of grasses and legumes is effective in controlling
erosion. Qvergrazing is the main management concern.
It results in compaction and poor tilth. Proper stocking
rates, pasiure rotation, and timely deferment of grazing
help to keep the pasture in good condition.

This soil is well suited to trees. The main management
concern is plant competition. Competing vegetation can
be controiled by cutting, spraying, or girdling.

Because of the shrink-swell potential, this soil is
moderately limited as a site for dwellings. Properly
designing foundations and basement walls and
backfilling with coarse textured material help to prevent
the structural damage caused by shrinking and swelling.
The soil is severely limited as a site for local roads and
streets because of low strength and frost action. The
base should be strengthened with suitable material.
Constructing the roads on well compacted fill material
and providing adequate side ditches and culveris help to
prevent the damage caused by frost action. The soil is
suitable as a site for septic tank absorption fields.

The land capability classification is lle. The woodland
ordination symbol is 7A.

Su—Stonelick silt loam, cccasionally flooded. This
nearly level, deep, well drained scil is on flocd plains. It
is occasionally flooded for very brief periods during fall,
winter, and spring. Areas are 3 to 75 acres in size. Most
are elongated and parallel streams.

In a typical profile, the surface layer is dark brown silt
loam about 9 inches thick. The subsurface layer also is
dark brown silt loam. It is about 8 inches thick. The
underlying material to a depth of about 60 inches is
brown and dark yellowish brown fine sandy loam. In
some places the surface layer is darker. In other places
the depth to carbonates is more than 20 inches. In some
areas the subsoil contains more clay. In a few places
sand is at a depth of about 30 inches. in a few areas
motties are at a depth of about 30 inches. In a few
places the subsoil contains more sand and less clay.

Included with this soil in mapping are the well drained
Landes Variant soils on the slightly higher flood plains
and the moderately weli drained Beckville soils in
swales. Included soils make up about 10 percent of the
map unit.

Permeability is moderately rapid in the Stonelick soil.
Available water capacity is high. Surface runoff is slow.
Organic matter content is moderately low in the surface
layer. This layer can be tilled throughout a wide range in
moisture content.

Soil Survey

Most areas of this soil are used for corn or soybeans.
A few are used for pasture and hay. Small inaccessible
areas and areas dissected by overflow channels are
wooded.

Thig soil is well suited to corn and soybeans.
Floodwater can damage crops seeded in the fall and
early spring. A system of conservation tillage that leaves
protective amounts of crop residue on the surface
improves tilth and increases the organic matter content.

This soil is well suited to grasses and legumes, such
as orchardgrass and clover, for hay and pasture.
Floodwater can damage these crops in winter and early
spring. Overgrazing is the main management concern. |t
results in compagction and poor tilth. Proper stocking
rates, pasture rotation, and timely deferment of grazing
help to keep the pasture in good condition.

This soil is well suited to trees. The main management
concern is plant competition. Competing vegetation can
be controlled by cutting, girdling, or spraying.

Because of the flooding, this soil is severely limited as
a site for dwellings and for septic tank absorption fields.
Alternative sites should be selected. The soil also is
severely limited as a site for local roads and streets
because of the flooding. Building the roads on
compacted fill material that raises the roadbed above
flood levels helps to prevent the damage caused by
flooding.

The land capability classification is llw. The woodland
ordination symbol is 7A.

Sv—Stonelick Variant fine sandy loam, frequently
flooded. This nearly lavel, deep, well drained soil is on
flood plains. It is frequently flooded for brief periods in
the winter and spring. Areas are 3 to 30 acres in size.
Most are elongated and parallel streams.

In a typical profile, the surface layer is very dark
grayish brown fine sandy loam about 5 inches thick. The
subsurface layer also is very dark grayish brown fine
sandy loam. It is about 4 inches thick. The upper 32
inches of the underlying material is dark yellowish brown
and brown, very friable loamy fine sand and loose loamy
sand. The lower part to a depth of about 60 inches is
brown gravelly coarse sand. In some places the surface
layer is sand. In other places the scil contains less sand
and more clay. In some areas in the western part of the
county, the soil contains more gravel and cobbles and
bedrock is as shallow as 30 inches. In places the
surface layer is thicker.

Included with this soil in mapping are small areas of
the moderately well drained Beckville soils in swales and
drainageways. These soils make up about 5 percent of
the map unit.

Permeability is moderately rapid in the upper part of
the Stonelick Variant soil and very rapid in the lower
part. Available water capacity is low. Surface runoff is
slow. Organic matter content is low or moderately low in
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the surface layer. This surface layer can be tilled
throughout a wide range in moisture content.

Most areas of this soil are wooded. A few are used for
corn, scybeans, or pasture.

This soil is poorly suited to corn and soybeans. The
flooding and droughtiness are the main management
concerns. Because of the flooding, the soil is not well
suited to crops seeded in the winter and early spring. A
system of conservation tillage that leaves protective
amounts of crop residue on the surface improves tilth
and increases the organic matter content.

This soil is fairly well suited to pasture grasses and
legumes. Floodwater can damage the stand in winter
and early spring. Overgrazing is the main management
cencern. It results in compaction and poor tilth. Proper
stocking rates, pasture rotation, and timely deferment of
grazing help to keep the pasture in good condition.

This soil is well suited to trees. The main management
concern is plant competition. Competing vegetation can
be controlled by cutting, girdling, or spraying.

Because of the flooding, this soil is generally
unsuitable as a site for dwellings, local roads and
streets, and septic fank absorption fields. Alternative
sites should be selected. '

The land capability classification is IVw. The woodland
ordination symbol is 10A.

TgA—Toronto silt loam, 0 to 2 percent slopes. This
nearly level, deep, somewhat poorly drained soil is on
rises on till plains. Areas are irreqularly shaped and are 3
to 80 acres in size.

In a typical profile, the surface layer is very dark
grayish brown silt loam about 9 inches thick. The subsoil
is about 45 inches thick. The upper part is light brownish
gray, mottled, firm silty clay loam; the next part is
yellowish brown, mottled, firm silty clay and silty clay
loam; and the fower part is yellowish brown, mottled, firm
loam. The underlying material to a depth of about 60
inches is yellowish brown, mottled loam. In some places
the lower part of the subsoil has strata of coarser
textured material. In other places the solum is less than
42 inches thick. In some areas the surface layer is lighter
colored. In a few areas the dark surface layer is more
than 10 inches thick. In places the subsoil contains more
sand and less silt.

Included with this soil in mapping are the poorly
drained Drummer soils in depressions and the somewhat
poorly drained, siratified Millbrook soils. Millbrock soils
are in positions on the landscape similar to those of the
Toronto soil. Included soils make up about 10 percent of
the map unit.

Permeability is moderate in the upper part of the
Toronto soil and moderately slow in the underlying
material. Available water capacity is high. Surface runoff
is slow. The water table is at a depth of 1 to 3 feet in
winter and early spring. Qrganic matter content is
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moderate in the surface layer. This layer can be tilled
throughout a fairly wide range in moisture conient.

MNearly all areas of this soil are drained and are used
for corn, soybeans, or small grain. Some are used for
hay or pasture.

If drained, this soil is well suited to corn, soybeans,
and small grain. The wetness is the main limitation.
Subsurface drains and open ditches are needed. A
subsurface tile drainage system works well. In many
areas open ditches are needed for use as tile drainage
outlets. A system of conservation tillage that leaves
protective amounts of crop residue on the surface
increases the organic matter content and improves tilth.

This soil is well suited to grasses and legumes, such
as orchardgrass and clover, for hay and pasture. A
drainage system is generally needed. Overgrazing and
grazing when the soil is toc wet are the main
management concerns. They result in compaction and
poor tilth. Proper stocking rates, pasture rotation, and
timely deferment of grazing help to keep the pasture in
good condition.

Because of the weiness, this soil is severely limited as
a site for dwellings. Surface and subsurface drains help
to overcome this limitation. Unless drains around
footings are properly installied, the dwellings should be
constructed without basements. The soil is severely
limited as a site for local roads and streets because of
frost action and low strength. Constructing the roads on
raised, well compacted fill material and providing
adequate side ditches and culverts help to prevent the
damage caused by frost action. The base should be
strengthened with suitable material. The soil is severely
limited as a site for septic tank absorption fields because
of the moderately slow permeability and the wetness.
Perimeter interceptor subsurface drains help to
overcome the wetness. Filling or mounding improves the
ability of the field io absorb the effluent.

The land capability classification is llw. No woodiand
ordination symbol is assigned.

Ty—Treaty silty clay loam. This nearly level, deep,
very poorly drained soil is in depressions on ill plains. It
is fraquently ponded by runoff from the adjacent soils.
Areas range from 3 to 300 acres in size. They generally
are irregularly shaped.

In a typical profile, the surface layer is black silty clay
loam about 10 inches thick. The subsurface layer also is
black silty clay loam. It is about 4 inches thick. The
subsail is about 45 inches thick. The upper part is
grayish brown, mottled, firm silty clay loam, and the
lower part is gray, mottled, firm loam. The underlying
material to a depth of about 70 inches is yellowish
brown, mottled lcam. In some places light colored
material overlies the original black surface layer. In other
places the lower part of the subsocil is silt loam, fine
sand, sandy loam, or sand. In some areas the silty
material is more than 40 inches thick. In a few areas the
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subsoil contains more clay. In places the surface layer
and subsoil contain more sand and fine gravel.

Included with this soil in mapping are the somewhat
poorly drained Crosby, Fincastle, and Starks soils on
slight rises. These soils make up about 10 percent of the
map unit.

Permeability is moderate in the subsoii of the Treaty
soil and moderately slow in the underlying material.
Available water capacity is high. The water table is near
or above the surface during the winter and early spring.
Surface runoff is ponded or very slow. Organic matter
content is high or moderate in the surface layer. This
layer can become cloddy and hard to work if it is tilled
when too wet. It can be tilled only within a narrow range
in moisture content.

Most areas of this soil are drained and are used for
corn, soybeans, or small grain. A few are used as
hayland, pasture, or woodlols.

If drained, this socil is well suited to corn, soybeans,
and small grain. The wetness is the main limitation. A
drainage systern of surface drains, subsurface drains,
open ditches, or a combination of these has been
established in most areas. A subsurface drainage system
works well. In some areas open ditches are needed for
use as tile drainage outlets. A system of conservation
tilage that leaves protective amounts of crop residue on
the surface increases the organic matter content and
improves filth. The soil is well suited io fall plowing.

If drained, this soil is well suited to grasses and
legumes for hay and pasture. Overgrazing or grazing
when the soll is too wet are the main management
concerns. They result in compaction and poor tilth.
Proper stocking rates and timely deferment of grazing
help to keep the pasture in good condition.

This soil is well suited 1o trees. The equipment
limitation, seedling mortality, the windthrow hazard, and
plant competition are management concerns. Equipment
should be used only during dry pericds or when the
ground is frozen. Special site preparation, such as
bedding or furrowing betore planting, reduces the
seedling mortality rate. Because of the windthrow
hazard, harvest methods should not isclate the
remaining trees or leave them widely spaced. Competing
vegetation can be controlled by cutting, spraying, or
girdling.

Because of the ponding, this soil is generally
unsuitable as a site for dwellings. It is seversly limited as
a site for local roads because of the ponding, frost
action, and low strength. Constructing the roads on
raised, well compacted fill material and providing
adequate side ditches and culverts help to prevent the
damage caused by frost action and ponding. The base
should be strengthened with suitable material. The soil
generally is unsuitable as a site for septic tank
absorption fields because of the ponding and the
moderately slow permeability. Alternative sites should be
selected.

Soil Survey

The land capability classification is llw. The woodland
ordination symbol is SW.

Ud—Udorthents, loamy. These nearly level to
strongly sloping, deep, well drained or moderately well
drained soils are in disturbed areas near highway
interchanges, shopping centers, and factories. In some
places deep cuts have been made. The soil material
from these cuts has been used to fill in lower lying argas
and thus provide a smoother, more nearly level surface.
In other places the soil material has been removed and
used as fill for highway grades, overpasses, and exit
ramps. Areas are 3 to 50 acres in size.

In a typical profile, the fill is a mixture of surface soil,
subsoil, and underlying material. It is silt loam, loam, and
clay loam that may contain some gravel, shale, or
stones. In a typical area where a deep cut has been
made, the material is mainly loam glacial till.

Included with these soils in mapping are small areas of
short, steep slopes; areas of sand and gravel; areas
where bedrock crops out; and areas where highways
have been constructed. Also included, near urban areas,
are some manmade dumps where rubble, trestops, and
junk are covered with soil material.

Permeability is moderate to slow in the Udorthents.
Available water capacity is low or moderate. Organic
matter content is very low in the surface layer.

Because access to most areas is limited, these soils
generally have a permanent cover of grasses and low-
growing shrubs. In many areas they are surrounded by
heavily traveled highways.

if these soils are used for crops, an intensive
fertilization program is needed. This program should
emphasize the incorporation of organic residue or
manure into the soils. Measures that control erosion are
needed in the more sloping areas. Examples are
diversions, box inlet structures, grade stabilization
struciures, and grassed waterways. Exposed areas
should be revegetated as soon as possible after
construction. A drainage system may be needed in the
nearly level areas.

Onsite investigation is needed if these soils are used
for building site development. Engineering test data
should be collected. The soil properties that affect the
design of a structure vary from one place o another
within a mapped area. Removing as litile of the
vegetation as possible and establishing a protective
plant cover as soon as possible after construction help
to control erosion.

The limitations that affect the use of these soils as
sites for sanitary facilities vary. Onsite investigation is
generally needed. Consideration should be given to
wetness and permeability in the nearly level areas and to
slope and permeability in the more sloping areas.

No land capability classification or woodland ordination
symbol is assigned.
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Wa—Wallkill silt ioam. This nearly level, deep, very
poorly drained soil is in potholes on moraines and till
plains. It is pericdically ponded by runcff from the
adjacent soils. Areas are 2 to 25 acres in size. Most are
oval, but a few are irregularly shaped.

In a typical profile, the surface layer is dark grayish
brown silt loam about 8 inches thick. The next layer is
dark grayish brown and olive gray, mottled silt loam
about 12 inches thick. Below this to a depth of about 60
inches is black and dark reddish brown muck. In some
places coprogenous earth is below the mineral
overwash. In a few places the mineral material overlying
the organic material is loam or sandy loam. In some
areas more than 40 inches of mineral material overlies
the muck. In a few areas the surface layer is muck.

Included with this soil in mapping are the very poorly
drained Milford soils. These soils have more clay in the
control section than the Wallkill soil. They are in
positions on the landscape similar to those of the Wallkill
soil. They make up about 10 percent of the map unit.

Permeability is moderate in the mineral part of the
Wallkill soil and moderately rapid in the organic part.
Available water capacity is very high. The water table is
near or above the surface during the winter and spring.
Surface runoff is very slow or ponded. Organic matter
content is moderately low or moderate in the surface
layer. This layer can be tilled throughout a fairly wide
range in moisture content.

Most areas of this soil are drained and are used for
corn or soybeans. Several are not drained. Wetland
weeds are the dominant vegetation in the undrained
areas.

If drained, this soil is fairly well suited to corn and
soybeans. Because of the ponding, it is poorly suited to
small grain. A drainage system of surface and
subsurface drains has been established in most areas.
Surface iniet risers are generally needed. A drainage
system is difficult to establish in some areas because of
a lack of adequate outlets. Subsidence of the organic
material is often a problem after a drainage system has
been established. In a few areas pumps are used in
conjunction with subsurface and surface drains.
Diversions, conservation tillage, and grassed waterways
on the higher surrounding soils minimize sedimentation
and ponding on this soil. A system of conservation tillage
that leaves protective amounts of crop residue on the
surface improves tilth and increases the organic matter
content and the rate of water infiltration.

If drained, this sail is fairly well suited to grasses and
legumes for hay or pasture. Grazing when the soil is too
wet and overgrazing are the main management
concerns. They result in surface compaction and poor
tilth. Proper stocking rates, pasture rotaiion, and timely
deferment of grazing help to keep the pasture in good
condition.

This soil is fairly well suited to trees. The equipment
limitation, seedling mortality, and the windthrow hazard
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are management concerns. Equipment should be used
only during dry periods or when the ground is frozen.
Special site preparation, such as bedding or furrowing
before planting, reduces the seedling mortality rate.
Because of the windthrow hazard, harvest methods
should not isolate the remaining trees or leave them
widely spaced. Planting water-tolerant trees also heips to
reduce the hazard of windthrow.

Because of the ponding, this soil is generally
unsuitable as a site for dweallings and septic tank
absorption fields. Alternative sites should be selected.
The soil is severely limited as a site for local roads
because of the ponding and frost action. Excavations to
a depth of several feet or to suitable material and
additions of such material as coarse gravel or crushed
stone generally are needed. Constructing the roads on
raised, well compacted fill material and providing
adequate side ditches and culverts help to prevent the
damage caused by ponding and frost actien.

The land capability classification is IHw. The woodland
ordination symbol is 3W.

Wb—Washtenaw silt loam, frequently flooded. This
nearly level, deep, poorly drained soil is in depressions
and on colluvial fans at the mouth of drainageways on till
plains and moraines. It is frequently flooded for brief
periods during the winter and spring and is subject to
ponding. Areas are ireguiarly shaped and are 3 to 20
acres in size.

In a typical profile, the surface layer is brown silt loam
about 8 inches thick. Below this is dark grayish brown,
mottied silt loam about 17 inches thick. Next is a buried
surface layer of very dark gray, firm silty clay loam about
8 inches thick and a buried subsoil of gray and dark
gray, mottled, firm silty clay loam about 21 inches thick.
The underlying material to a depth of about 60 inches is
gray, mottled silt loam. In a few areas the surface layer
is loam or sandy loam. In some places the buried soil
does not have a dark layer. In other places stratified
sand, sandy loam, and silt loam are at a depth of 50 {o
60 inches. In some areas the overwash is only 10 inches
thick. On some toe slopes, the soil is only rarely flooded.
In some areas along the larger drainageways, the
overwash is more than 40 inches thick. In places the soil
is not mottled below the surface layer.

Included with this soil in mapping are the somewhat
poorly drained Reesville soils on rises. Also included, in
potholes, are a few areas that are ponded after heavy
rains. Included soils make up about 5 percent of the map
unit.

Permeability is moderate in the upper part of the
Washtenaw soil and slow in the underlying material.
Available water capacity is high. The water table is near
ot above the surface in the winter and early spring.
Surface runoff is very slow or slow. Organic matter
content is moderately low or moderate in the surface
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layer. This layer can be tilled throughout a fairly wide
range in moisture content.

Most areas of this soil are drained and are used for
corn or soybeans. A few are wet for long pericds. Weeds
and small trees are the dominant vegetation in these wet
areas.

If drained, this soil is well suited to corn and soybeans.
Because of the flooding and the wetness, it is poocrly
suited to small grain. A drainage system of open diiches,
subsurface drains, surface drains, or a combination of
these has been established in most areas. A system of
conservation tillage that leaves protective amounts of
crop residue on the surface improves tilth and increases
the organic matter content.

If drained, this scil is well suited to pasture grasses
and legumes. Overgrazing and grazing when the soil is
too wet are the main management concerns. They result
in surface compaction and poor tilth. Proper stocking
rates, pasture rotation, and timely deferment of grazing
minimize compaction and help to maintain tilth and plant
density.

This soil is well suited to trees. The equipment
limitation, seedling mortality, the windthrow hazard, and
plant competition are management concerns. Equipment
should be used only during dry periods or when the
ground is frozen. Special site preparation, such as
bedding or furrowing before planting, reduces the
seedling mortality rate. Because of the windthrow
hazard, harvest methods should not isolate the
remaining trees or leave them widely spaced. Competing
vegetation can be controlled by cutting, spraying, or
girdling.

This soil is generally unsuitable as a site for dwellings
because of the ponding and flocding and as a site for
septic tank absorpiion fields because of the slow
permeability and the ponding and flooding. Alternative
sites should be selected. The sail is severely limited as a
site for local roads because of frost action and the
ponding and flooding. Constructing the roads on well
compacted fill material that raises the roadbed above
flood levels and providing adequate side ditches and
cuiverts help to prevent the damage caused by flooding,
ponding, and frost action. The base should be
strengthened with suitable material.

The land capability classification is llw. The woodland
ordination symbol is 5W.

WcA—Waupecan silt loam, 0 to 2 percent slopes.
This nearly level, deep, well drained soil is on outwash
plains. Areas are irregularly shaped and are 3 to 85
acres in size.

In a typical profile, the surface layer is very dark
grayish brown silt loam about 11 inches thick. The
subsoil is about 61 inches thick. In sequence downward,
it is dark yellowish brown, firm siit loam and silty clay
loarm; dark yellowish brown, firm loam; dark yellowish
brown, firm gravelly coarse sandy loam and gravelly
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sandy clay loam; and dark reddish brown gravelly sandy
clay loam. The underlying material to a depth of about
80 inches is yellowish brown gravelly coarse sand. In a
few places the dark surface layer is thinner. In a few
areas the lower part of the subsail is mottled. In places,
the underlying material occurs as a thin layer and loam
till is as shallow as 65 inches.

included with this seil in mapping are the somewhat
poorly drained Brenton Variant soils on the lower rises
and the very poorly drained Mahalasville soils in
depressions. The Mahalasville soils have a gravelly
substratum. Included scils make up about 10 percent of
the map unit.

Permeability is moderate in the upper part of the
Waupecan soil and very rapid in the underlying material.
Available water capacity is high. Surface runoff is slow.
Crganic matter content is moderate in the surface layer.
This layer can be iilled throughout a fairly wide range in
moisture content.

Nearly all areas of this soil are used for corn or
soybeans. A few are used for wheat or hay.

This soil is well suited to corn, soybeans, and small
grain. A system of conservation tillage that leaves
protective amounts of crop residue on the surface
increases the organic matter content and improves tilth.
The soil is well suited to no-tili farming.

This soil is well suited to grasses and legumes, such
as orchardgrass and alfalfa, for hay and pasture.
Overgrazing is the main management concern. It resulis
in compaction and poor tilth. Proper stocking rates,
pasture rotation, and timely deferment of grazing help 1o
keep the pasture in good condition.

Because of the shrink-swell potential, this soil is
moderately limited as a site for dwellings. Properly
designing footings and foundations and backfilling with
coarse textured material help to prevent the damage
caused by shrinking and swelling. The soil is severely
limited as a site for iocal roads and streets because of
iow strength and frost action. Constructing the roads on
well compacted fill material and providing adequate side
ditches and culverts help to prevent the damage caused
by frost action. The base should be strengthened with
suitable material. The soil is suitable as a site for septic
tank absorption fields.

The land capability classification is |. No woodland
ordination symbol is assigned.

WdA—Waynetown silt loam, 0 to 2 percent slopes.
This nearly level, deep, somewhat poorly drained soil is
on terraces and outwash plains. Areas are 3 to 50 acres
in size. They generally are irregularly shaped, but most
of those on terraces are elongated.

In a typical profile, the surface layer is dark brown siit
loam about 10 inches thick. The subsurface layer is
grayish brown, mottled, firm silt loam 4 inches thick. The
subsoil is about 56 inches thick. The upper part is
yellowish brown and grayish brown, mottled, firm silty
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clay loam, and the lower part is grayish brown, gray, and
dark gray, mottled, firm loam and graveily sandy clay
loam. The underlying material to a depth of about 75
inches is dark gray gravelly coarse sand. In some
places, the underlying material occurs as a thin layer and
loam tilt is at a depth of about 65 inches. In other places
the upper part of the subsoil contains more sand. In a
few areas it is not mottled.

Included with this soil in mapping are the very poorly
drained Mahalasville soils in depressions and the weill
drained Rush soils on the slightly higher rises. The
Mahalasville soils have a gravelly substratum. Included
soils make up about 15 percent of the map unit.

Permeability is moderate in the subsoil of the
Waynetown soil and rapid in the underlying material.
Available water capacity is high. The water {able is at a
depth of 1 to 3 feet in the winter and early spring.
Surface runoff is slow. Organic matter content is
moderately low in the surface layer. This layer can be
tilled throughout a fairly wide range in moisture content.

Nearly all areas of this soil are drained and are used
for corn, soybeans, or small grain. Some are used for
hay and pasture. A few are wooded.

If drained, this soil is well suited to corn, soybeans,
and small grain. The wetness is the main limitation. A
system of subsurface drains and open ditches has been
established in nearly all areas. A subsurface tile drainage
system works well. In places open diiches are needed
for use as tile drainage outlets. A system of conservation
tillage that leaves protective amounts of crop residue on
the surface increases the organic matter content and
improves tilth.

If drained, this soil is well suited to grasses and
legumes, such as orchardgrass and clover, for hay and
pasture. Overgrazing and grazing when the goil is too
wet are the main management concerns. They result in
compaction and poor tilth. Proper stocking rates, pasture
rotation, and timely deferment of grazing help to keep
the pasture in good condition.

This soil is well suited to trees. The main management
concern is plant competition. Competing vegetation can
be controlled by cutting, girdling, or spraying.

Because of the weiness, this soil is severely limited as
a site for dwellings. Surface and subsurface drains help
to overcome this limitation. Unless drains around
footings are properly installed, the dwellings should be
constructed without basements. The soil is severely
limited as a site for local roads and streets because of
low strength and frost action. Constructing the roads on
well compacted fill material and providing adequate side
ditches and culverts help to prevent the damage caused
by frost action. The base should be strengthened with
suitable material. The soil is severely limited as a site for
septic tank absorption fields because of the wetness.
Subsurface perimeter interceptor drains help to
overcome the wetness.
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The land capability classification is llw. The woodland
ordination symbol is 5A.

WeB—Wea silt loam, 2 to 6 percent slopes. This
gently sloping, deep, well drained soil is on outwash
plains and kames. Areas are irregularly shaped and are
3 to 50 acres in size.

In a typical profile, the surface layer is dark brown silt
ioam about 10 inches thick. The subsoil is about 44
inches thick. The upper part is dark yellowish brown and
brown, firm clay loam, and the lower part is brown, firm
and friable gravelly loam and gravelly sandy loam. The
underlying material to a depth of about 60 inches is
yellowish brown gravelly coarse sand. In a few places
the surface iayer is sandy loam. In a few areas it is less
than 10 inches thick. In some places the silty material is
as much as 36 inches thick. In other places, the
underlying material occurs as a thin layer and glacial till
is at a depth of about 40 inches.

Included with this soil in mapping are the somewhat
poorly drained Brenton Variant soils on the lower rises.
These soils make up about 5 percent of the map unit.

Permeability is moderate in the upper part of the Wea
soil and very rapid in the underlying material. Available
water capacity is moderate. Surface runoff is medium.
Organic matter content is moderate in the surface layer.
This layer can be tilled throughout a wide range in
moisture content.

Nearly all areas of this soil are used for corn or
soybeans. Some are used for wheat. A few small areas
have abandoned sand and gravel pits.

If erosion is controlled, this soil is well suited to corn,
soybeans, and small grain. Erosion is the main
management concern. It can be controlled by cropping
systems that include grasses and legumes, by
diversions, or by grassed waterways. A system of
conservation tillage that leaves protective amounts of
crop residue on the surface helps to control erosion,
improves tilth, and increases the organic matter content.

This soil is well suited to pasture grasses and
legumes, including deep-rooted legumes, such as alfalfa.
QOvergrazing is the main management concern. It results
in compaction and poor tilth. Proper stocking rates,
pasture rotation, and timely deferment of grazing
minimize compaction and help to maintain tilth and plant
density.

Because of the shrink-swell potential, this soil is
moderately limited as a site for dwellings. Properly
designing foundations and basement walls and
backfilling with coarse textured material help to prevent
the damage caused by shrinking and swelling. The sail is
severely limited as a site for local roads and streets
because of low strength. The base should be
strengthened with suitable material. The soil is suitable
as a site for septic tank absorption fields.

The land capability classification is lle. No woodland
ordination symbol is assigned.
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WiG—Woeikert-Rack outcrop complex, 35 to 80
percent slopes. This map unit occurs as areas of a very
steep, shallow, well drained Weikert soil intermingled
with areas of Rock outcrop. The unit is on steep breaks
along Sugar Creek and its tributaries in the southwestern
part of the county. Areas are mostly elongated and are
paraliel to sireams. They are 10 to 200 acres in size.
They are about 45 percent Weikert soil and 40 percent
Rock outcrop. The Weikert soil and Rock outcrop occur
as areas so intricately mixed that mapping them
separately was not practical.

In a typicat profile of the Weikert soil, the surface layer
is black channery loam about 4 inches thick. The subsoil
is dark yellowish brown, friable channery loam about 11
inches thick. Pale brown, fractured sandstone bedrock is
at a depth of about 15 inches. In a few places the
content of coarse fragments in the surface layer is less
than 15 percent. In a few areas the solum is as thin as 3
inches.

The Rock outcrop is dominantly very pale brown, fine
grained sandstone and shale. In a few areas thin layers
of limestone overlie the sandstone and shale.

included in this unit in mapping are areas of the well
drained Rodman soils on the upper part of the slopes
and the moderately well drained Birkbeck and well
drained Russell soils on ridgetops. Rodman soils do not
have bedrock within a depth of 20 inches. Russell soils
have a solum that is thicker than that of the Weikert soil.
Also included are areas where slippage has cccurred
and a moderately deep soil has formed in a mixture of
glacial till and residuum and areas where large chunks of
bedrock have broken off and rolled down the slopes,
creating irregular slope faces. Included soils make up
about 15 percent of the map unit.

Permeability is moderately rapid in the Weikert soil.
The Rock outcrop is impervious, except where water
moves through the fractures. Available water capacity is
very low in the Weikert soil. Surface runoff is very rapid
on the Weikert soil and the Rock outcrop. Organic
matier content is moderately low in the surface layer of
the Weikert soil.

Nearly all areas of the Weikert soil are wooded. This
unit is generally unsuited to cultivated crops, pasture,
and hay because of the slope and droughtiness. The
Woeikert soil is poorly suited 1o trees. The equipment
limitation and seedling mortality are severe, and the
hazards of windthrow and erosion are moderate. Special
legging methods, such as yarding the logs uphill with a
cable, may be needed because of the equipment
limitation and the erosion hazard. Planting containerized
nursery stock reduces the seediing mortality rate.
Because of the windthrow hazard, harvest methods
should not isolate the remaining trees or leave them
widely spaced.

The Weikert soil is generally unsuitable as a site for
dwellings, local reads and streets, and septic tank
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absorption fields because of the slope and the depth 1o
bedrock. Alternative sites should be selected.

The land capability classification is Vlle. The woodland
ordination symbol assigned to the Weikert soil is 3R.

WkA—Whitaker silt loam, till substratum, 0 to 2
percent slopes. This nearly laevel, deep, somewhat
poorly drained soil is on slight rises on till plains and on
moraines and small, low lying terraces. Areas are
irregularly shaped and are 3 to 90 acres in size.

In a typical profile, the surface layer is brown silt loam
about 10 inches thick. The subsoil is about 42 inches
thick. The upper part is dark yellowish brown, mottled,
firm silty clay loam, and the lower part is yellowish
brown, mottled, firm clay loam and sandy clay loam. The
upper 4 inches of the underlying material is yellowish
brown loamy fine sand. The lower part to a depth of
about 60 inches is yellowish brown sandy loam. In a few
places the surface layer and subscil are loamy sand or
sandy loam. In a few areas the subsail is gravelly. In a
few places glacial till is at a depth of about 35 inches. In
a few areas the silty material is more than 24 inches
thick. In a few places the lower part of the subsoil
formed in loam glacial till. In some areas the upper part
of the subsoil is not mottled.

Included with this soil in mapping are the somewhat
poorly drained Crosby soils. These soils are in positions
on the landscape similar to those of the Whitaker soil.
They have more clay in the subsoil than the Whitaker
soil. Also included are the very pooerly drained
Mahalasville soils in depressions. Included soils make up
about 10 percent of the map unit.

Permeability is moderate in the upper part of the
Whitaker soil and moderately slow in the underlying
material. Available water capacity is high. The water
table is at a depth of 1 to 3 feet during the winter and
early spring. Surface runoff is slow. Organic matter
content is moderately low in the surface layer. This layer
can be tilled throughout a fairly wide range in moisture
content.

Most areas of this soil are drained and are used for
corn, soybeans, or small grain. A few are used for hay
and pasture.

If drained, this soil is well suited to corn, soybeans,
and small grain. The wetness is the main limitation. A
subsurface drainage system works well. In some places
open ditches are needed for use as tile drainage outlets.
A system of conservation tillage that leaves protective
amounts of crop residue on the surface increases the
organic matter content and improves tilth.

If drained, this soil is well suited to pasture grasses
and legumes. Overgrazing and grazing when the soil is
wet are the main management concerns. Theay result in
compaction and poor tilth. Proper stocking rates, pasture
rotation, timely deferment of grazing, and restricted use
during wet periods help to keep the pasture in good
condition.
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This soil is well suited to frees. The main management
concern is ptant competition. Competing vegetation can
be controlied by cutting, spraying, and girdling.

Because of the wetness, this soil is severely limited as
a site for dwellings. Subsurface drains help to lower the
water table. Unless drains around footings are properly
installed, the buildings should be constructed without
basements. The soil is severely limited as a site for local
roads and streets because of frost action. The base
should be sirengthened with suitable material.
Constructing the roads on raised, well compacted fill
material and providing adequate side ditches and
culverts help to prevent the damage caused by frost
action. The soil is severely limited as a site for septic
tank absorption fields because of the wetness. Perimeter
interceptor subsurface drains help to lower the water
table.

The land capability classification is llw. The woedland
ordination symbol is 4A.

XgB2-—Xenia-Birkbeck silt loams, 2 to 6 percent
slopes, eroded. These gently sloping, deep, moderately
well drained soils are on rises and along drainageways
on till plains and moraines. The Xenia soi! is typically on
the more sloping back slopes and shoulder slopes. The
Birkbeck soil is on the less sloping foot slopes and
summits. It is the dominant soil in some wooded areas.
Areas are irregularly shaped and are 3 to 150 acres in
size. They are about 55 percent Xenia soil and 40
percent Birkbeck soil. The two soils occur as areas so
intricately mixed or so small that mapping them
separately was not practical.

In a typical profile of the Xenia soil, the surface layer is
yeilowish brown silt loam about 9 inches thick. The
subsoil is about 36 inches thick. The upper part is dark
yellowish brown, firm silty clay loam; the next part is dark
yellowish brown, mottled, firm silty clay loam; and the
lower part is dark yellowish brown and yellowish brown,
mottled, firm clay loam. The underlying material to a
depth of about 60 inches is yellowish brown, mottled
loam. In some of the most eroded areas, the surface
layer and the entire subsoil are loam or clay loam.

In a typical profile of the Birkbeck soil, the surface
layer is brown silt loam about 10 inches thick. The
subsail is about 50 inches thick. It is yellowish brown. In
sequence downward, it is friable silt loam; firm silty clay
loam; mottled, firm silt loam; and mottied, firm loam. The
underlying material to a depth of about 66 inches is
yellowish brown loam. In some areas the loess is more
than 60 inches thick. In many places the surface layer
contains more clay. In a few places the underlying
material is stratified sandy loam and silt loam. In arcas
on toe slopes where overwash has been deposited, the
surface layer is thick. In some areas on narrow
ridgetops, the soil is mottled.

Included with these soils in mapping are the somewhat
poorly drained Fincastle and Reesville soils on the less
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sloping summits and in swales and drainageways and
the well drained Miami soils on rises and breaks. Also
included are narrow areas of the very poorly drained
Ragsdale soils in drainageways. Included soils make up
about 5 percent of the map unit.

Permeability is moderate in the Birkbeck scil and
moderately slow in the Xenia soil. Available water
capacity is high in both soils. The water table is at a
depth of 2 to 6 fest in the Xenia soil during the winter
and early spring and is at a depth of 3 10 6 feet in the
Birkbeck soil during the winter and spring. Surface runoff
is medium on both soils. Organic matter content is
moderately low in the surface layer. This layer ¢an be
tilled throughout a fairly wide range in moisture content.

Nearly all areas of these soils are used for corn,
soybeans, small grain, or hay. A few are used as pasture
or woodlots.

If erosion is controlled, these soils are well suited to
corn, soybeans, and small grain. Erosion is the main
hazard. it can be controlled by cropping systems that
include grasses and legumes, by diversions, and by
grassed waterways. A system of conservation tillage that
leaves protective amounts of crop residue on the surface
helps to control erosion, improves tilth, and increases
organic matter content.

These soils are well suited o grasses and legumes,
such as orchardgrass and aifalfa, for hay and pasture.
Overgrazing is the main management concemn. [t results
in compaction and poor tilth. Proper stocking rates,
pasture rotation, and timely deferment of grazing help to
keep the pasture in good condition.

These scils are well suited to trees. The main
management concern is piant competition. Competing
vegetation can be controlled by cutting, spraying, or
girdling.

The Birkbeck scil is moderately limited as a site for
dwellings because of the shrink-swell potential. On sites
for dwellings with basements, the wetness alsc is a
moderate limitation. The Xenia soil is moderately limited
as a site for dwellings without basements because of the
wetness and the shrink-swell potential and is severely
limited as a site for dwellings with basements. because of
the wetness. Installing perimeter drain tile around
foundations helps to overcome the wetness.
Strengthening foundations, footings, and basement walls
and backfilling with coarse textured material help to
prevent the struciural damage caused by shrinking and
swelling.

These soils are severely limited as sites for local roads
and streets because of low strength and frost action.
Constructing the roads on well compacted fill material
and providing adequate side ditches and culverts help to
prevent the damage caused by frost action. The base
should be strengthened with suitable material.

These soils are severely limited as sites for septic tank
absorption fields because of the wetness. The
moderately slow permeability of the Xenia soil also is a
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severe limitation. Perimeter interceptor subsurface drains
help to overcome the wetnass. Filling or mounding
improves the ability of the field to absorb the effluent.

The land capability classification is lle. The woodland
ordination symbol is SA.

Prime Farmland

Prime farmland is one of several kinds of important
farmland defined by the U.S. Department of Agriculture.
It is of major importance in meeting the Nation’s short-
and long-range needs for food and fiber. Because the
supply of high quality farmland is limited, the U.S.
Department of Agriculture recognizes that responsible
levels of government, as weli as individuals, should
encourage and facilitate the wise use of our Nation's
prime farmland.

Prime farmland, as defined by the U.S. Department of
Agriculture, is the land that is best suited to food, feed,
forage, fiber, and oilseed crops. It may be cultivated
land, pasture, woodland, or other land, but it is not urban
and built-up land or water areas. It either is used for food
or fiber crops or is available for those crops. The soil
qualities, growing season, and moisture supply are those
neaded for a well managed soil to produce a sustained
high yield of crops in an economic manner. Prime
farmland produces the highest yields with minimal inputs
of energy and economic resources, and farming it resulis
in the least damage to the environment.

Prime farmland has an adequaie and dependable
supply of moisture from precipitation or irrigation. The
temperature and growing season are favorable. The level
of acidity or alkalinity is acceptable. Prime farmland has
few or no rocks and is permeable to water and air. It is

not excessively erodible or saturated with water for long
periods and is not frequently flooded during the growing
season. The slope ranges mainly from O to 6 percent.
More detailed information about the criteria for prime
farmland is available at the local office of the Soil
Conservation Service.

About 285,000 acres in the survey area, or 88 percent
of the total acreage, meets the soil requirements for
prime farmland. Nearly all of this prime farmland is used
for crops. The crops grown on this land, mainly corn and
soybeans, account for most of the county's total
agricultural income each year.

A receni trend in land use in some parts of the county
has been the loss of some prime farmland to industrial
and urban uses. The loss of prime farmland to other
uses puts pressure on marginal lands, which generally
are more erodible, droughty, and less productive and
cannot be easily cultivated.

The map units in the survey area that are considered
prime farmland are listed in This list does not
constitute a recommendation for a particular land use.
The extent of each listed map unit is shown in table 4.
The location is shown on the detailed soil maps at the
back of this publication. The soil qualities that affect use
and management are described under the heading
“Detailed Soil Map Units.”

Some soils that have a seascnal high water table and
all soils that are frequently flooded during the growing
season qualify for prime farmland only in areas where
these limitations have been overcome by drainage
measures or flood control. The need for these measures
is indicated after the map unit name in table 5. Onsite
evaluation is neaded to determine whether or not these
limitations have been overcome by corrective measures.
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Use and Management of the Soils

This soil survey is an inventory and evaluation of the
soils in the survey area. It can be used to adjust land
uses to the limitations and potentials of natural
resources and the environment. Also, it can help avoid
soil-related failures in land uses.

In preparing a soil survey, soil scientists,
conservationists, engineers, and others collect extensive
field data about the nature and behavior characteristics
of the scils. They collect data on erosion, droughtiness,
flooding, and other factors that affect varicus soil uses
and management. Field experience and collected data
on soil properties and performance are used as a basis
in predicting soil behavior.

Information in this section can be used to plan the use
and management of soils for crops and pasture; as
woodland; as sites for buildings, sanitary facilities,
highways and other transportation systems, and parks
and other recreation facilities; and for wildlife habitat. It
can be used to identify the potentials and limitations of
each soil for specific land uses and to help prevent
construction failures caused by unfavorable soil
properties.

Planners and others using soil survey information can
evaiuate the effect of specific land uses on productivity
and on the environment in all or part of the survey area.
The survey can help planners to maintain or create a
land use pattern in harmony with the natural soil.

Contractors can use this survey to locate sources of
sand and gravel, roadfill, and topsoil. They can use it to
identify areas where bedrock, wetness, or very firm soil
layers can cause difficulty in excavation.

Health officials, highway officials, engineers, and
others may also find this survey useful. The survey can
help them plan the safe disposal of wastes and locate
sites for pavements, sidewalks, campgrounds,
playgrounds, lawns, and trees and shrubs.

Crops and Pasture

Steven R. Woll, district conservationist, Soil Conservation Service,
helped prepare this section.

General management needed for crops and pasture is
suggested in this section. The crops or pasture plants
best suited to the soils, including some not commonly
grown in the survey area, are identified; the system of
land capability classification used by the Soil
Conservation Service is explained; and the estimated

yields of the main crops and hay and pasture plants are
listed for each soil.

Planners of management systerns for individual fields
or farms should consider the detailed information given
in the description of each soil under “Detailed Soil Map
Units.” Specific information can be obtained from the
local office of the Soil Conservation Service or the
Cooperative Extension Service.

More than 252,959 acres in the survey area was used
for crops and pasture in 1982. Of this acreage, 131,784
acres was used for corn; 82,967 acres for soybeans;
19,460 acres for rotation hay and pasture; and 10,485
acres for close-grown crops, mainly wheat and oats. The
rest was idle cropland or was used for conservation
purposes (8).

Much of the farmland in Montgomery County is
managed so that it reaches its full potential. About
11,000 acres of potentially good cropland is used as
woodland and about 1,600 acres as pasture. This land
represents a reserve productive capacity. Food
production could also be increased by extending the
latest crop production technology to ail of the cropland
in the county. Information in this soil survey can facilitate
the application of such technology.

As part of the PL-566 program, drainage and flood-
control measures were established in the Lye Creek
watershed, in the north-central part of the county, and
the Little Raccoon Creek watershed, in the southwestern
part. The Lye Creek project was primarily drainage work.
The Little Raccoon Creek project included construction
of a lake used for flood control and recreation. Erosion-
control and drainage measures are still needed in many
areas of the county. The paragraphs that follow describe
the major management concerns on the cropland and
pasture in the county.

Wetness is the major problem on about 59 percent of
the cropland and pasture in the county. Most farmed
areas of the poorly drained and very poorly drained
Belleville, Cohocstah, Cyclone, Drummer, Mahalasville,
Milford, Milford Variant, Ragsdale, Saranac, Treaty, and
Washtenaw soils are drained. In many areas, however,
tile repair and replacement are needed. A surface
drainage system also is needed. These soils make up
about 72,978 acres in the county. A few areas of these
s0ils, especially Milford and Milford Variant soils, are in
low depressions and cannot be economically drained.
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The very poorly drained Muskego, Palms, and Wallkill
sails are difficult to drain because they are in low
depressions. In many areas they are not adequately
drained. They make up about 1,778 acres in the county.

Unless drained, the somewhat poorly drained Brenton,
Brenton Variant, Ceresco, Crosby, Fincastle, Millbrook,
Millbrook Variant, Raub, Reesville, Shadeland, Shoals,
Starks, Waynetown, and Whitaker soils are so wet that
craps are damaged in most years. These soils make up
about 118,755 acres in the county. The moderately well
drained Beckville, Bowes, Birkbeck, Lobdell, Proctor,
Rush Variant, and Xenia scils and the well drained
Miami, Parr, and Octagon soils are adequately drained
most of the year, but they often dry out slowly after a
rain. Small areas of somewhat poorly drained soils along
drainageways and in swales are commonly included with
these soils in mapping, especially in areas where the
slope is 2 to 6 percent. A drainage system is needed in
some of these wetter areas.

Alford, Boyer, Camden, Casco, Chagrin, Jasper,
Landes Variant, Martinsviile, Ockley, Ormas, Proctor,
Rush, Russell, Stonelick, Stonelick Variant, and
Waupecan soils are well drained. They dry out fairly
quickly after a rain.

The design of surface and subsurface drainage
systems varies, depending on the kind of soil. A
combination of surface and subsurface drain is needed
in most arsas of the poorly drained and very poorly
drained soils used for intensive row cropping. A
subsurface drainage system is needed in the somewhat
poorly drained soils. Subsurface tile drains should be
more closely spaced in slowly permeable soils than in
the mare rapidly permeable soils. Subsurface drainage is
slow in Milford soils.

Because organic soils oxidize and subside when their
pore spaces fill with air, special drainage systems are
needed to conirol the depth to the water table and the
period of drainage. Keeping the water table at the level
required by the crops during the growing season and
allowing it to rise to the surface during the rest of the
yoar minimize the oxidation and subsidence of these
soils. Pumping sysiems help to control the water table.

Further information about the drainage measures
needed oh each Kkind of sail is available in iocal offices
of the Soil Conservation Service.

Waler erosion is the major management concern on
about 29 percent of the cropiand and pasture in the
county. If the slope is more than 2 percent, erosion is a
hazard. Loss of the surface layer through erosion
reduces the productivity of the soil and results in the
pollution of streams by chemicals and soil material.
Productivity is reduced as the surface layer is lost and
part of the subsail is incorporated into the plow layer.
Controlling erosion and sedimentation minimizes the
pollution of streams by sediment and improves the
quality of water for municipal use, for recreaticn, and for
fish and wildlife.
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In severely eroded spots in many sloping fields, a
good seedbed cannot be easily prepared by
conventional methods because the friable surface layer
has been eroded away. Such spots are commen in areas
of Miami, Octagon, Parr, and Xenia soils. Cultivating the
glacial till exposed in some of the most severely eroded
areas is very difficult.

Cropping systems that maintain a vegetative cover
reduce the hazards of runoff and erosion and increase
the rate of water infiltration. On livestock farms, where
pasture and hay are needed, including grasses and
legumes in the cropping sequence helps to control
erosion in the more sloping areas, increases the supply
of nitrogen, and improves tiith. Orchardgrass,
bromagrass, and timothy are grown on well drained soils,
such as Alford, Boyer, Camden, Martinsville, Miami,
Qckley, and Russell soils. These soils are well suited to
legumes, such as alfalfa and red clover. On poorly
drained and very poorly drained soils, such as Belleville,
Cyclone, Drummer, Mahalasville, Milford, Pella, and
Ragsdale soils, reed canarygrass and legumes, such as
alsike clover and ladino clover, are grown.

in sloping areas where row crops are grown year after
year, systems of conservation tiliage that leave a
maximum amount of crop residue on the surface for
extended periods reduce the hazard of erosion. These
systems are suited to alt of the sloping soils in the
county. Examples of conservation tillage are no-till and
ridge-till planting.

No-till pianting not only helps to control erosion but
alsc reduces the expense of tillage. Where this system is
applied, the field is not tilled when the crops are planted.
Waeeds are controlled by herbicides. No-iill is best suited
to well drained soils, such as Alford and Rush, but it also
is suited to moderately well drained soils, such as
Birkheck and Xenia. Gently sloping, somewhat poorly
drained soils, such as Crosby and Fincastle, are suited
to no-till if the wetter areas are drained. Nearly level,
somewhat poorly drained scils, such as Reesville and
Starks, are poorly suited to no-till.  an adequate
drainage system is maintained, however, no-till systems
can be applied.

Poorly drained and very poorly drained soils, such as
Drummer and Treaty, are well suited to ridge-till planting.
Also, nearly fevel, somewhat poorly drained soils, such
as Raub and Starks, are suited 1o this system. Where
this system is applied, the crop is planted on ridges that
were built up by cultivation during the previous growing
season. The field is not tilled before the crop is planted.
The ridge-till system can be used on nearly level soils of
all drainage classes. The erosion-control value of this
system on rolling tand has not been determined.

Organic soils, such as Muskego and Palms, are poorly
suited to ridge-till and no-till planting because of poor
stability and the need for weed control.

Parallel tile-outlet terraces, diversions, contour farming
with or without terraces, and grassed waterways can be



Montgomery County, Indiana

effective in controlling erosion. In most parts of the
county, slopes are so short and irreguiar that coniour
farming is not practical. An exception is the west-central
part, which has a morainal topography. In this part of the
county, such soils as St. Charles, Birkbeck, and Xenia
can be farmed on the contour. In other areas of the
county, diversions and parallel tile-outlet terraces can
reduce the hazard of erosion. They are most practical on
deep, well drained soils. Terracing reduces soil loss and
the associated loss of fertilizer elements, helps to
eliminate the need for grassed waterways in some areas,
and makes farming of sloping soils easier. Most of the
sloping, well drained soils are suitable for parallel tile-
outlet terraces. Boyer soils, which have sand and gravel
within a depth of 40 inches, are less well suited to
terraces and diversions than other soils.

Grassed waterways are needed in many areas of
sloping soils, such as Ockley and Russell soils. They
also are needed in many of the more sloping areas of

omewhat poorly drained to very poorly drained soils {fig.
Many areas of Miami and Xenia soils are seepy
along drainageways. Subsurface tile should be installed
in the waterways on the wetter soils.
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Because of the large number of open ditches in the
county, many grade stabilization structures and surface
water pipes are needed. Grade stabilization structures
help to control erosion where surface water drains into
an open ditch. They commonly are needed in open
ditches where the grade is too steep and the water
moves so rapidly that it erodes the sides and bottom of
some channels. Riprap commonly is needed to control
streambank erosion, particularly in areas of Brenton,
Mahalasville, Millbrook, Saranac, Starks, and
Waynestown soils, which have coarse textured strata in
the underlying material.

Soil biowing is a hazard on organic soils, such as
Muskego and Palms. It also occurs on dark mineral soils,
such as Drummer and Mabhalasville, if they have no
vegetative cover and are very dry. The soils can be
damaged in a few hours if winds are strong and the soils
are dry and lack vegetation or surface muich.
Maintaining a cover of vegetation or surface muich or
applying tillage methods that result in a rough surface
minimizes soil blowing [fig. 12). Windbreaks of adapted
shrubs, such as Amur honeysuckle and auvtumn-olive, are
effective in controlling soil blowing on the organic soils.

A grassed waterway thal carries excess water from sloping soils across an area of the nearly level Starks and Mahalasville

solls, which are in the background.
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| Figure 12.FAn area of a Mahalasville soil that has been chisel plowed. Chisel plowing results in a rough surface and thus helps to control

sall blowing.

Soif fertility is high or moderate in most of the
depressional soils on uplands and terraces in the county.
The poorly drained and very poorly drained Cohoctah,
Cyclone, Drummer, Mahalasville, Milford, Milford Variant,
Palms, Patton, Ragsdale, Saranac, Treaty, Wallkill, and
Washtenaw soils generally are neutral or slightly acid.
These soils are in slight depressions and receive runoff
from the adjacent upland soils. Soils on flood plains,
such as Beckville and Stonelick, are neutral or mildly
alkaline and are naturally more fertile than most of the
soils on uplands and terraces. Most of the soils that
formed under prairie vegetation in the northern part of
the county are slightly more fertile than the soils in the
rest of the county.

Somewhat poorly drained to well drained soils on rises
on uplands and terraces generally are lower in natural
fertility and more acid than dark, poorly drained and very
poorly drained soils in depressions. On all soils additions
of lime and fertilizer should be based on the resuits of
soil tests. The Cooperative Extension Service can help in
determining the kinds and amounts of fertilizer and lime
to be applied.

Soil tiith is an important factor affecting the
germination and emergence of seeds and the infiltration

of water into the soil. Soils with good tilth are granular
and porous. Mainly because of a high organic matter
content, tilth generally is best in tha less clayey soils that
have a dark surface layer, such as Brenton, Cohoctah,
Raub, and Waupecan soils. Organic matter content also
is high in the poorly drained and very poorly drained soils
that have a dark surface layer. In many areas, however,
the content of clay in this surface layer hinders tillage.
Many of the soils used for crops have a surface layer
of silt loam that is light in color and low or moderately
low in organic matter content. Generally, the structure of
these soils is such that a surface crust forms during
periods of heavy rainfall. When dry, this crust is hard. As
a result, it reduces the rate of water infiltration and
increases the runoff rate. Regular additions of crop
residue, manure, and other organic material improve soil
structure and minimize crusting. The soils that have a
dark surface layer do not crust so readily as similarly
textured soils that have a light colored surface layer.
The dark Cyclone, Drummer, Mahalasville, Milford,
Milford Variant, Pella, Saranac, and Treaty soils have a
high content of clay and of organic matter in the surface
layer. Tilth is a problem in many years because the soils
often stay wet until late in spring. If plowed when wet,
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these soils become very cloddy when dry. Because of
the cloddiness, preparing a good seedbed is difficult.
Chiseling or plowing during dry periods in the fall
generally results in good tilth the following spring.

Soil structure is adversely affected by plowing when
the soil is wet. A chisel plow can be used as an
alternative to a moldboard plow during dry periods in the
fali. Chiseling rather than moldboard plowing results in
less erosion and soil blowing in winter and early in
spring.

The main row crops in the county are corn and, to an
increasing extent, soybeans. Wheat and oats are the
main close-growing crops. Some seed corn is grown in
the county.

Specially crops, such as vegetables and small fruits,
are especially well suited to deep, well drained soils that
warm up early in spring. In Monigomery County these
are the Alford, Camden, Landes Variant, Martinsville,
Ockley, Ormas, Proctor, Rush, St. Charles, Waupecan,
and Wea soils that have a slope of less than 6 percent.
These soils make up about 40,338 acres in the county.
Crops can generally be planted and harvested earlier on
these soils than on the other soils in the county.

If drained, the organic Muskego and Palms soils are
well suited 1o a wide range of vegetable crops. These
soils make up about 1,540 acres in the county.

Most of the well drained soils in the county are
suitable for orchards and nursery plants. Soils in low
areas where frost is frequent and air drainage is poor,
however, generally are poorly suited to early vegetables,
small fruits, and orchards.

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

Yields Per Acre

The average vields per acre that can be expected of
the principal crops under a high ievel of management
are shown in table 6. In any given year, yields may be
higher or lower than those indicated in the table because
of variations in rainfall and other climatic factors. The
land capability classification of each map unit also is
shown in the table.

The yields are based mainly on the experience and
records of farmers, consgervationists, and extension
agents. Available yield data from nearby counties and
results of field trials and demonstrations are also
considered.

The management needed to obtain the indicated
yields of the various crops depends on the kind of soil
and the crop. Management can include drainage, erosion
control, and protection from flooding; the proper planting
and seeding rates; suitable high-yielding crop varieties;
appropriate and timely tillage; 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
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residue, barnyard manure, and green manure crops; and
harvesting that ensures the smallest possible loss.

The estimated yields reflect the productive capacity of
each soil for gach 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, howevaer, is not likely to change.

Crops other than those shown in|table 6 pre grown in
the survey area, but estimated yields are not listed
because the acreage of such crops is small. The local
office of the Soil Conservation Service or of the
Cooperative Extension Service can provide information
about the management and productivity of the soils for
those crops.

Land Capability Classification

Land capability classification shows, in a general way,
the suitability of soils for most kinds of field crops. Crops
that reguire special management are excluded. The soils
are grouped according to their limitations for field crops,
the risk of damage if they are used for crops, and the
way they respond to management. The criteria used in
grouping the soils do not include major and generally
expensive landforming that would change slope, depth,
or other characteristics of the soils, nor do they include
possible but unlikely major reclamation projects.
Capability classification is not a substitute for
interpretations designed to show suitability and
limitations of groups of soils for woodland and for
engineering purposes.

In the capability system, soils are generally grouped at
three levels: capability class, subclass, and unit. Only
class and subclass are used in this survey.

Capabifity classes, the broadest groups, are
designated by Roman numerals | through VIIl. The
numerals indicate progressively greater limitations and
narrower choices for practical use. The ¢classes are
defined as follows:

Class | soils have few limitations that restrict their use.

Class |l soils have moderate limitations that reduce the
choice of planis or that require moderate conservation
practices. :

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

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

Class VIl soils have very severe limitations that make
them unsuitable for cultivation.
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Class Vil soils and miscellaneous areas have
limitations that nearly preclude their use for commercial
crop production.

Capability subclasses are soil groups within one class.
They are designated by adding a small letter, e, w, s, or
¢, 1o the class numeral, for example, ile. 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 artificial drainage); s shows that the soil is
limited mainly because it is shaliow, droughty, or stony;
and ¢, used in only some parts of the United States,
shows that the chief limitation is climate that is very cold
or very dry.

In class | there are no subclasses because the soils of
this class have few lmitations. Class V contains only the
subclasses indicated by w; s, or ¢ because the soils in
class V are subject o little or no ercsion. They have
other limitations that resirict their use to pasture,
woodland, wildiife habitat, or recreation.

The acreage of soils in each capability class and
subclass is shown if table 7] The capability classification
of each map unit is given in the saction “‘Detailed Sail
Map Units” and in the yields table.

Woodiand Management and Productivity

Michael D. Warner, forester, Soil Conservation Service, halped
prepare this section.

|Table § an be used by woodland owners or forest
managers in ptanning the use of soils for wood crops.
Only those soils suitabie for wood crops are listed. The
table lists the ordination symbel for each soil. Soils
assigned the same ordination symbol require the same
general management and have about the same potential
productivity.

The first part of the ordination symbol, a number,
indicates the potential productivity of the soils for an
indicator tree species. The number indicates the volume,
in cubic meters per hectare per year, which the indicator
species can produce. The number 1 indicates low
potential productivity; 2 and 3, moderate; 4 and 5,
maoderately high; 6 to 8, high; 9 to 11, very high; and 12
to 39, extremely high. The second part of the symbol, a
letter, indicates the major kind of soil limitation. The
letter A indicates steep slopes; X, stoningss or
rockiness; W, excess water in or on the soil; T, toxic
substances in the soil; D, restricted rooting depth; C, clay
in the upper part of the s0il; &, sandy texture; and F, a
high content of rock fragments in the soil. The letter A
indicates that limitations or restrictions are insignificant. If
a soil has more than one limitation, the priority is as
follows: B, X, W, T, D, C, S, and F.

I stight, moderate, and severe indicate the
degree of the major soil limitations to be considered in
management,
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Erosion hazard is the probability that damage will
occur as a result of site preparation and cutting where
the soil is exposed along roads, skid trails, fire lanes,
and log-handling areas. Forests that have been burned
or overgrazed are also subject to erosion. Ratings of the
erosion hazard are based on the percent of the slope. A
rating of sfight indicates that no particular prevention
measures are needed under ordinary conditions. A rating
of moderate indicates that erosion-control measures are
needed in certain silvicultural activities. A rating of
severe indicates that special precautions are needed o
control erosion in most siivicultural activities.

Equipment limitation reflects the characteristics and
conditions of the soil that restrict use of the equipment
generally needed in woodland management or
harvesting. The chief characteristics and conditions
considered in the ratings are slope, stones on the
surface, rock outcrops, soil wetness, and texture of the
surface layer. A rating of sfight indicates that under
normal conditions the kind of equipment or season of
use is not significantly restricted by soil factors. Sail
wetness can restrict equipment use, but the wet period
does not exceed 1 rmonth. A rating of moderate indicates
that equipment use is moderately restricted because of
one or more soil factors. if the soil is wet, the weiness
restricts equipment use for a period of 1 to 3 months. A
rating of severe indicates that equipment use is severely
restricted either as to the kind of equipment that can be
used or the season of use. If the soil is wet, the wetness
restricts equipment use for more than 3 months.

Secdling mortality refers to the death of naturally
occurring or planted tree seedlings, as influenced by the
kinds of soil, soil wetness, or topographic conditions.
The factors used in rating the soils for seedling mortality
are texture of the surface layer, depth to a seasonal high
water table and the length of the period when the water
table is high, rock fragments in the surface layer,
effective rooting depth, and slope aspect. A rating of
skght indicates that seedling mortality is not likely to be a
problem under normal conditions. Expected mortality is
less than 25 percent. A rating of moderate indicates that
some problems from seedling mortality can be expected.
Extra precautions are advisable. Expected mortality is 25
to 50 percent. A rating of severe indicates that seedling
mortality is a serious probiem. Extra precautions are
important. Replanting may be necessary. Expected
mortality is more than 50 percent.

Windthrow hazard is the likelinood that trees will be
uprooted by the wind because the soil is not deep
enough for adequate root anchorage. The main
restrictions that affect rooting are a seasonal high water
table and the depth to bedrock, a fragipan, or other
limiting layers. A rating of sfight indicates that under
normal conditions no trees are blown down by the wind.
Strong winds may damage irees, but they do not uproot
themn. A rating of moderate indicates that some trees can
be blown down during periods when the soit is wet and
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winds are moderate or strong. A rating of severe
indicates that many trees can be blown down during
these periods.

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

The volume, a number, is the yield likely to be
produced by the most important trees. This number,
expressed as cubic feet per acre per vear, indicates the
amount of fiber produced on a fully stocked, even-aged,
unmanaged stand.

The first species listed under common trees for a soil
is the indicator species for that soil. It is the dominant
species on the soil and the one that determines the
ordination class.

Trees to plant are those that are suitable for
commercial wood production.

Windbreaks and Environmental Plantings

Windbreaks protect livestock, buildings, and yards
from wind and snow. They also protect fruit trees and
gardens, and they furnish habitat for wildlife. Several
rows of low- and high-growing broadleaf and coniferous
trees and shrubs 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 depends on the erodibility
of the soil. Field windbreaks protect cropland and crops
from wind, help to keep snow on the fields, and provide
food and cover for wildlife.

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. To ensure plant survival, a heaithy planting
stock of suitable species should be planted properly on a
well prepared site and maintained in good condition.

[Table 9 jshows the height that locally grown trees and
shrubs are expected to reach in 20 years on various
soils. The estimates in table 9 are based on
measuremeants and cbservation of established plantings
that have been given adequate care. They can be used
as a guide in planning windbreaks and screens.
Additional information on planning windbreaks and
screens and planting and caring for trees and shrubs
can be obtained from local offices of the Soil
Conservation Service or the Cooperative Extension
Service or from a commercial nursery.

B1

Recreation

The recreational facilities in the county include Shades
State Park, which is 16 miles southwest of
Crawfordsville. This park has deep sandstone gorges
and has trails through virgin woods. Pine Hill Nature
Preserve is near Shades State Park. Sugar Greek, which
crosses the county, provides a popular course for
canoeisis.

The soils of the survey area are rated in table 10
according to limitations that affect their suitability for
recreation. The ratings are based on restrictive soil
features, such as wetness, slope, and texture of the
surface layer. Susceptibility to flooding is considerad. Not
considered in the ratings, but important in evaluating a
site, are the location and accessibility of the araa, the
size and shape of the area and its scenic guality,
vegetation, access to water, potential water
impoundment sites, and access to public sewariines. The
capacity of the soil to absorb septic tank effluent and the
ahility of the soil to support vegetation are also
important. Soils subject to flooding are limited for
recreation use by the duration and intensity of flooding
and the season when flooding occurs. In planning
recreation facilities, onsite assessment of the hsight,
duration, intensity, and frequency of flooding is essential.
In.m the degree of soil limitation is expressed
as slight, moderate, or severe. Sligfit means that soil
properties are generally favorable and that limitations are
minor and easily overcome. Moderate means that
limitations can be overcome or alleviated by planning,
design, or special maintenance. Severe means that soil
properties are unfavorable and that limitations can be
offset only by costly soil reclamation, special design,
intensive maintenance, limited use, or by a combination
of these measures.

The information intable 10]can be supplemented by
other information in this survay, for example,
interpratations for septic tank absorption fislds in table

nd interpretations for dwellings without basements
and for local roads and streets in

Camp areas require site preparation, such as shaping
and leveling the tent and parking areas, stabilizing roads
and intensively used areas, and instaliing sanitary
facilities and utility lines. Camp areas are subject o
heavy foot traffic and some vehicular traffic. The best
soils 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 campsites.

Picnic areas are subject to heavy foot traffic. Most
vehicular traffic is confined to access roads and parking
areas. The best scils for 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
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stones or boulders that increase the cost of shaping
sites or of building access roads and parking areas.

Playgrounds require scils 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 and boulders, is firm after rains,
and is not dusty when dry. If grading is needed, the
depth of the soil over bedrock or a hardpan should be
considered.

Paths and trails for hiking and horseback riding should
require little or no cutting and filling. The best soils are
not wet, are firm after rains, are not dusty when dry, and
are not subject to flooding more than once a year during
the period of use. They have moderate slopes and few
or no stones or boulders on the surface.

Golf fairways are subject to heavy foot traffic and
some light vehicular traffic. Cutiing or filling may be
required. The best soils for use as golf fairways are firm
when wet, are not dusty when dry, and are not subject to
prolonged flooding during the period of use. They have
moderate slopes and no stones or boulders on the
surface. The suitability of the soil for tees or greens is
not censidered in rating the soils.

Wildlife Habitat

James D. McCall, biologist, Soit Conservation Service, heiped
prepare this section.

Soils affect the kind and amount of vegetation that is
availabie to wildlife as food and cover. They also affect
the construction of water impoundments. The kind and
abundance of wildlife depend largely on the amount and
distribution of food, cover, and water. Wildlife habitat can
be created or improved by planting appropriate
vegetation, by maintaining the existing plant cover, or by
promoting the natural establishment of desirable plants.

In the soils in the survey area are rated
according o their potential for providing habitat for
various kinds of wildlife. This information can be usad in
planning parks, wildlife refuges, nature study areas, and
other developments for wildlife; in selacting soils that are
suitable for establishing, improving, or maintaining
specific elements of wildlife habitat; and in determining
the intensity of management needed for each element of
the habitat.

The potential of the sail is rated good, fair, poor, or
very poor. A rating of good indicates that the element or
kind of habitat is easily established, improved, or
maintained. Few or no limitations affect management,
and satisfactory results can be expecied. A rating of fair
indicates that the element or kind of habitat can be
established, improved, or maintained in most places.
Moderately intensive management is required for
satisfactory results. A rating of poor indicates that
limitations are severe for the designated element or kind
of habitat. Habitat can be created, improved, or
maintained in most places, but management is difficult
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and must be intensive. A rating of very poor indicates
that restrictions for the element or kind of habitat are
very severe and that unsatisfactory results can be
expected. Creating, improving, or maintaining habitat is
impractical or impossible.

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

Grain and seed crops are domestic grains and seed-
producing herbaceous plants. Soil properties and
features that affect the growth of grain and seed crops
are depth of the root zone, texiure of the surface layer,
available waier capacity, wetness, slope, surface
stoniness, and flood hazard. Soil temperature and soil
moisture are also considerations. Examples of grain and
seed crops are corn, soybeans, wheat, oats, sorghum,
and sunflowers.

Grasses and legumes are domestic perennial grasses
and herbaceous legumes. Soil properties and features
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 temperature and soil moisiure are also
considerations. Examples of grasses and legumes are
orchardgrass, timothy, bromegrass, bluegrass, clover,
and alfalfa.

Wild herbaceous plants are native or naturally
established grasses and forbs, including weeds. Soil
properties and features that affect the growth of these
plants are depth of the root zone, texture of the surface
layer, available water capacity, wetness, surface
stoniness, and flood hazard. Soil temperature and soil
moisture are also considerations. Examples of wild
herbaceous plants are bluestem, goldenrod,
beggarweed, wheatgrass, ragweed, pokeweed, sheep
sorrel, dock, crabgrass, and dandelion.

Hardwood trees and woody understory produce nuts
or other fruit, buds, catkins, twigs, bark, and foliage. Soil
properties and features that affect the growih of
hardwood trees and shrubs are depth of the root zone,
available water capacity, and wetness. Examples of
these plants are maple, beech, oak, hickory, poplar,
chermry, willow, black walnut, apple, hawthorn, dogwood,
hazelnut, elderberry, and blackberry. Examples of fruit-
producing shrubs that are suitable for planting on soils
rated good are autumn-olive, crabapple, and shrub
dogwood.

Coniferous plants furnish browse and seeds. Soil
properties and features that affect the growth of
coniferous trees, shrubs, and ground cover are depth of
the root zone, available water capacity, and wetness.
Examples of coniferous plants are pine, spruce, fir,
cedar, and juniper.

Wetland pfants are annual and perennial wild
herbaceous plants that grow on moist or wet sites.
Submerged or floating aquatic plants are excluded. Soil
properties and features affecting wetland plants are
texture of the surface layer, wetness, reaction, salinity,
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slope, and surface stoniness. Examples of wetland
plants are cattail, smartweed, waterplantain, wild millet,
spikerush, arrowhead, sedges, and reeds.

Shaflow water areas have an average depth of less
than 5 feet. Some are naturally wet areas. Others are
created by dams, levees, or other water-control
structures. Soil properties and features affecting shallow
water areas are depth to bedrock, wetness, surface
stoniness, slope, and permeability. Examples of shailow
water areas are marshes, waterfowl feeding areas, and
ponds.

The habitat for various kinds of wildlife is described in
the following paragraphs.

Habitat for opentand wildlife 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 wildlife attracted to these areas
include bobwhite quail, dove, pheasant, killdeer,
meadowlark, field sparrow, cottontail, red fox,
woodchuck, and coyote.

Habitat for woodland wildlife consists of areas of
deciduous plants or coniferous plants or both and
associated grasses, legumes, and wild herbaceous
plants. Wildlife attracted to these areas include wild
turkey, ruffed grouse, woodcock, thrushes, woodpeckers,
squirrels, gray fox, raccoon, and white-tailed deer.

Habitat for wetland wildlife consists of marshy or
swampy shallow water areas. Some of the wildlife
attracted to such areas are ducks, geese, herons, shore
birds, rails, kingfishers, muskrat, mink, and beaver.

Edge habitat consists of areas where major land uses
or cover types adjoin. A good example is the border
between dense woodland and a field of no-till corn.
Although not rated in the table, edge habitat is of primary
importance to animals from the smallest songbirds to
white-tailed deer. Most of the animals that inhabit
openland or woodland also frequent edge habitat, and
desirable edge areas are consistently used by 10 times
as many wildlife as are the centers of large areas of
woodland or cropland.

Engineering

Max L. Evans, state conservation engineer, Soil Conservation
Service, helped prepare this section.

This section provides information for planning land
usas related to urban development and to water
management. Soils are rated for various uses, and the
most limiting features are identified. The ratings are
given in the following tables: Building site development,
Sanitary facilities, Construction materials, and Water
management. The ratings are based on observed
performance of the soils and on the estimated data and
test data in the “Soil Properties™ section.

Information in this section is intended for land use
planning, for evaluating land use afternatives, and for
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planning site investigations prior to design and
construction. The information, however, has limitations.
For example, estimates and other data generally apply
only to that part of the soil within a depth of 5 or & feel.
Because of the map scale, smail areas of different soifs
may be included within the mapped areas of a specific
501,

The information is not site specific and does not
eliminate the need for onsite investigation of the soils or
for testing and analysis by personnel experienced in the
design and construction of engineering works.

Government ordinances and regulations that restrict
certain land uses or impase specific design criteria were
not considerad in preparing the information in this
section. Local ordinances and reguiations need to be
considered in planning, in site selection, and in design.

Soil properties, site features, and observed
performance were considered in determining the ratings
in this section. During the fieldwork for this soil survey,
determinations were made about grain-size distribution,
liquid limit, plasticity index, soil reaction, depth to
bedrock, hardness of bedrock within 5 to & feet of the
surface, soil wetness, depth to a seasonal high water
table, slope, likelihcod of flooding, natural sail structure
aggregation, and soil density. Data were collected about
kinds of clay minerals, mineralogy of the sand and silt
fractions, and the kind of adsorbed cations. Estimates
were made for erodibility, permeability, corrosivity, shrink-
swell potential, available water capacity, and other
behavioral characteristics affecting engineering uses.

This information can be used to (1) evaluate the
potential of areas for residential, commercial, industrial,
and recreation uses; (2) make preliminary estimates of
construction conditions; (3) evaluate alternative routes
for roads, streets, highways, pipelines, and underground
cables; (4) evaluate aiternative sites for sanitary landfills,
septic tank absorption fields, and sewage lagoons; (5)
plan detailed cnsite investigations of soils and geology;
(6) locate potential sources of gravel, sand, earthfill, and
topsoil; (7) plan drainage systems, ponds, terraces, and
other structures for soil and water conservation; and (8)
predict performance of proposed small structures and
pavements by comparing the performance of existing
similar structures on the same or similar soils.

The information in the tables, along with the sail maps,
the soil descriptions, and other data provided in this
survey can be used to make additional interpretations.

Some of the terms used in this soil survey have a
special meaning in seoil science and are defined in the
Glossary.

Building Site Development

[Table 12 bhows the degree and kind of soil limitations
that affect shallow excavations, dwellings with and
without basements, small commercial buildings, local
roads and streets, and lawns and landscaping. The



limitations are considered s#ght if soil properiies and site
features are generally favorable for the indicated use
and limitations are minor and easily overcome; moderate
if soil properties or site features are not favorable for the
indicated use and special planning, design, or
maintenance is needed to overcome or minimize the
limitations; and severe if sail properties or site features
are so unfavarable or so difficult to overcome that
special design, significant increases in construction
costs, and possibly increased maintenance are required.
Special feasibility studies may be required where the soil
limitations are severe.

Shallow excavations are trenches or holes dug to a
maximum depth of S5 or 6 feet for basements, graves,
utility lines, open ditches, and other purposes. The
ratings are based on soil properties, site features, and
observed performance of the soils. The ease of digging,
filling, and compacting is affected by the depth to
bedrock, a cemented pan, or a very firm dense layer;
stone content; soil texture; and slope. The time of the
year that excavations can be made is affected by the
depth to a seasonal high water table and the
susceptibility of the soil to flooding. The resistance of the
excavation walls or banks to sloughing or caving is
affected by soil texture and the depth to the water table.

Dwellings and smalf commercial buildings are
structures built on shallow foundations on undisturbed
soil. The load limit is the same as that for single-family
dwellings no higher than three stories. Ratings are made
for small commercial buildings without basements, for
dwellings with basements, and for dwellings without
basements. The ratings are based on soil properties, site
features, and observed performance of the soils. A high
water table, flooding, shrink-swell potential, and organic
layers can cause the movement of footings. A high water
table, depth to bedrock or to a cementad pan, large
stones, slops, and flooding affect the ease of excavation
and construction. Landscaping and grading that require
cuts and fills of more than 5 to 6 feet are not
considered.

Local roads and streels have an all-weather surface
and carry automobile and light fruck traffic all year. They
have a subgrade of cut or fill soil material, a base of
gravel, crushed rock, or stabilized so0il material, and a
flexible or rigid surface. Cuts and fills are generally
limited to less than 6 feet. The ratings are based on soil
properties, site features, and observed performance of
the soils. Depth to bedrock or to a cemented pan, a high
water table, flooding, large stones, and slope affect the
case of excavating and grading. Soil strength (as
inferred from the engineering classification of the soil),
shrink-swell potential, frost action potential, and depth to
a high water table affect the traffic supporting capacity.

Lawns and landscaping require soils on which turf and
ornamental trees and shrubs can be established and
maintained. The ratings are based con scil properties, sitg
features, and observed performance of the soils. Soil
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reaction, a high water table, depth to bedrock or to a
cemented pan, the available water capacity in the upper
40 inches, and the content of salts, sodium, and sulfidic
materials affect plant growth. Flocding, wetness, siope,
stoniness, and the amount of sand, clay, or organic
matter in the surface layer affect irafficability after
vegetation is established.

Sanitary Facilities

hows the degree and kind of soil limitations
that affect septic tank absorption fields, sewage lagoons,
and sanitary landfills. The limitations are considered
sfight if soil properties and site features are generally
favorable for the indicated use and limitations are minor
and easily overcome; moderate if soil properties or site
features are not favorable for the indicated use and
special planning, design, or maintenance is needed to
overcome or minimize the limitations; and severe if soil
properties or site features are so unfavorable or so
difficult to overcome that special design, significant
increases in construction costs, and possibly increased
mainienance are required.

[Table 13]also shows the suitability of the soils for use
as daily cover for landfills. A rating of good indicates that
soil properties and site features are favorable for the use
and good performance and low maintenance can be
expected; fair indicates that soil properties and site
features are moderately favorable for the use and one or
more soil properties or site features make the soil less
desirable than the soils rated good; and poor indicates
that one or more soil properties or site features are
unfavorable for the use and overcoming the unfavorable
properties requires special design, extra maintenance, or
costly alteration.

Septic tank absorption fields are areas in which
effluent from a septic tank is distributed into the soil
through subsurface tiles or perforated pipe. Only that
part of the soil between depths of 24 and 72 inches is
evaluated. The ratings are based on soil properties, site
features, and observed performance of the soils.
Permeability, a high water table, depth to bedrock or to a
cemented pan, and flooding affect absorption of the
effluent. Large stones and bedrock or a cemented pan
interfere with instaliation.

Unsatisfactory performance of septic tank absorption
fields, including excessively slow absorption of effluent,
surfacing of effluent, and hillside seepage, can affect
public health. Ground water can be polluted if highly
permeable sand and gravel or fractured bedrock is less
than 4 feet below the base of the absorption field, if
slope is excessive, or if the water table is near the
surface. There must be unsaturated soil material beneath
the absorption field to filter the effluent effectively. Many
local ordinances require that this material be of a certain
thickness.
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Sewage fagoons are shallow ponds constructed to
hoid sewage while aerobic bacteria decompose the solid
and liquid wastes. Lagoons should have a nearly level
floor surrounded by cut slopes or embankments of
compacted soil. Lagoons generally are designed to hold
the sewage within a depth of 2 to 5 feet. Nearly
impervious soil material for the lagoon floor and sides is
required 1o minimize seepage and contamination of
ground water.

gives ratings for the natural soil that makes
up the lagoon floor. The surface layer and, generally, 1
or 2 feet of scil material below the surface layer are
excavated to provide material for the embankments. The
ratings are based on soil properties, site features, and
observed performance of the soils. Considered in the
ratings are slope, permeability, a high water table, depth
to bedrock or to a cemented pan, flooding, large stones,
and content of organic matter.

Excessive seepage due 1o rapid permeability of the
soil or a water table that is high enough to raise the level
of sewage in the lagoon causes a lagoon to function
unsatisfactorily. Pollution results if seepage is excessive
or if floodwater overtops the lagoon. A high content of
organic matter is detrimental io proper functioning of the
lagoon because it inhibits aerobic activity. Slope,
bedrock, and cemented pans can cause construction
problems, and large stones can hinder compaction of
the lagoon floor.

Sanitary landfills are areas where solid waste is
disposed of by burying it in soil. There are two types of
landfill—trench and area. In a trench landfill, the waste is
placed in a trench. It is spread, compacted, and covered
daily with a thin layer of soil excavated at the site. In an
area landfill, the waste is placed in successive layers on
the surface of the soil. The waste is spread, compacted,
and covered daily with a thin layer of soil from a source
away from the site.

Both types of landfill must be able to bear heavy
vehicular traffic. Both types involve a risk of ground
water pollution. Ease of excavation and revegetation
needs to be considered.

The ratings in|table 13 jare based on soil properties,
site features, and observed performance of the soils.
Permeability, depth to bedrock or to a cemented pan, a
high water table, slope, and ficoding affect both types of
landfill. Texture, stones and bouiders, highly organic
layers, soil reaction, and content of salts and sodium
affect trench type landfills. Uniess otherwise stated, the
ratings apply only to that part of the soil within a depth
of about 6 feet. For deeper trenches, a limitation rated
slight or moderate may not be valid. Onsite investigation
is needed.

Daily cover for landfilf is the soil maierial that is used
to cover compacted solid waste in an area type sanitary
tandfill. The soil material is obtained offsite, transported
to the landfill, and spread over the waste.
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Soil texiure, wetness, coarse fragments, and slope
affect the ease of removing and spreading the material
during wet and dry periods. Loamy or silty soils that are
free of large stones or excess gravel are the best cover
for a landfill. Clayey soils are sticky or cloddy and are
difficult to spread; sandy soils are subject to soil blowing.

After soil material has been removed, the soil material
remaining in the borrow area must be thick enough over
bedrock, a cemented pan, or the water table to permit
revegetation. The soil material used as final cover for a
landfill should be suitable for plants. The surface layer
generally has the best waorkability, more organic matter,
and the best potential for plants. Material from the
surface layer should be stockpiled for use as the final
cover.

Construction Materials

gives information about the soils as a source
of roadfill, sand, gravel, and topsoil. The soils are rated

good, fair, or poor as a source of roadfill and iopsoil.
They are rated as a probable or improbable source of
sand and gravel. The ratings are based on soil
properties and site features that affect the removal of
the soil and its use as construction material. Normal
compaction, minor processing, and other standard
construction practices are assumed. Each soil is
evaluated to a depth of 5 or 6 feet.

Roadfill is soil material that is excavated in one place
and used in road embankments in another place. In this
table, the soils are rated as a source of roadfill for low
embankments, generally less than 6 feet high and less
exacting in design than higher embankments.

The ratings are for the soit material below the surface
layer o a depth of 5 or 6 feet. It is assumed that soil
layers will be mixed during excavating and spreading.
Many soils have layers of contrasting suitability within
their profile. The table showing engineering index
properties provides detailed information about each soil
layer. This information can help determine the suitability
of each layer for use as roadfill. The performance of soil
after it is stabilized with lime or cement is not considered
in the ratings.

The ratings are based on soil properties, site features,
and observed performance of the soils. The thickness of
suitable materiai is a major consideration. The ease of
excavation is affected by large stones, a high water
table, and slope. How well the soil performs in place
after it has been compacted and drained is determined
by its strength (as inferred from the engineering
classification of the sail) and shrink-swell potential.

Soils rated good contain significant amounts of sand
or gravel or both. They have at least 5 feet of suitable
material, low shrink-swell potential, few cobbles and
stones, and slopes of 15 percent or less. Depth to the
water table is more than 3 feet. Soils rated fa/r are more
than 35 percent silt- and clay-sized particles and have a
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plasticity index of less than 10. They have moderate
shrink-swell potential, slopes of 15 to 25 percent, or
many stones. Depth to the water table is 1 to 3 feet.
Soils rated poor have a plasticity index of more than 10,
a high shrink-swell potential, many stones, or slopes of
more than 25 percent. They are wet, and the depth to
the water table is less than 1 foot. They may have layers
of suitable material, but the material is less than 3 feet
thick.

Sand and gravel are natural aggregates suitable for
commercial use with a minimurn of processing. Sand and
gravel are used in many kinds of construction.
Specifications for each use vary widely. In table 14, only
the probability of finding material in suitable quantity is
evaluated. The suitability of the material for specific
purposes is not evaluated, nor are factors that affect
excavation of the material.

The properties used to evaluate the soil as a source of
sand or gravel are gradation of grain sizes (as indicated
by the engineering classification of the soil), the
thickness of suitable material, and the content of rock
fragments. Kinds of rock, acidity, and stratification are
given in the soil series descriptions. Gradation of grain
sizes is given in the table on engineering index
properties.

A soil rated as a probable source has a layer of clean
sand or gravel or a layer of sand or grave! that is up to
12 percent silty fines. This material must be at least 3
feet thick and less than 50 percent, by weight, largs
stones. All other soils are rated as an improbable
source. Coarse fragments of soft bedrock, such as shale
and siltstone, are not considered to be sand and gravel.

Topsoil is used to cover an area so that vegetation
can be established and maintained. The upper 40 inches
of a soil is evaluated for use as topsoil. Also evaluated is
the reclamation potential of the borrow area.

Plant growth is affected by toxic material and by such
properties as soil reaction, available water capacity, and
fertility. The ease of excavating, loading, and spreading
is affected by rock fragments, slope, a water table, soil
texture, and thickness of suitable material. Reclamation
of the borrow area is affected by slope, a water table,
rock fragments, bedrock, and toxic material.

Soils rated good have friable loamy material to a depth
of at least 40 inches. They are free of stones and
cobbles, have little or no gravel, and have slopes of less
than 8 percent. They are low in content of soluble salts,
are naturally fertile or respond welt to fertilizer, and are
not so wet that excavation is difficult.

Soils rated fair are sandy soils, loamy soils that have a
relatively high content of clay, scils that have only 20 1o
40 inches of suitable material, soils that have an
appreciable amount of gravel, stones, or soluble salts, or
soils that have slopes of 8 10 15 percent. The soils are
not sc wet that excavation is difficult.

Soils rated poor are very sandy or clayey, have less
than 20 inches of suitable material, have a large amount
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of gravel, stones, or soluble salts, have slopes of more
than 15 percent, or have a seasonal water table at or
near the surface.

The surface layer of most soils is generally preferred
for topsoil because of its organic matter content. Organic
matter greatly increases the absorption and retention of
moisture and nuirients for plant growth.

Water Management

| Table 15|gives information on the soil properties and
site features that affect water management. The degree
and kind of scil limitations are given for pond reservoir
areas: embankments, dikes, and levees; and aquifer-fed
excavated ponds. The limitations are considered sfight if
soil properties and site features are generally favorable
for the indicated use and limitations are minor and are
easily overcome; moderate if soil properties or site
teatures are not favorable for the indicated use and
special planning, design, or maintenance is needed to
overcome or minimize the limitations; and severe if sail
properties or site features are so unfavorable or g0
difficult to overcome that special design, significant
increase in construction costs, and possibly increased
maintenance are required.

This table also gives for each scil the restrictive
features that affect drainage, terraces and diversions,
and grassed waterways.

Pond reservoir areas hold water behind a dam or
embankment. Soils best suited to this use have low
seepage potential in the upper 60 inches. The seepage
potential is determined by the permeability of the soil
and the depth to fractured bedrock or other permeable
material. Excessive slope can affect the storage capacity
of the reservoir area.

Embankments, dikes, and fevees are raised structures
of soil material, generally less than 20 feet high,
constructed to impound water or to protect land against
overflow. In this table, the soils are rated as a source of
material for embankment fill. The ratings apply to the soil
material below the surface layer to a depth of about 5
feet. It is assumed that soil layers will be uniformly mixed
and compacted during construction.

The ratings do not indicate the ability of the natural
soil to support an embankment. Scil properties 1o a
depth even greater than the height of the embankment
can affect performance and safety of the embankment.
Generally, deeper onsite investigation is needed to
determine these properties.

Soil material in embankments must be resistant to
seepage, piping, and erasion and have favorable
compagtion characteristics. Unfavorable features include
less than 5 feet of suitable material and a high content
of stones or boulders, organic matter, or salts or sodium.
A high water tabie affects the amount of usable material.
It also affects trafficability.
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Aquifer-fed excavated ponds are pits or dugouts that
extend to a ground-water aquifer or to a depth below a
permanent water table. Exciuded are ponds that are fed
only by surface runoff and embankment ponds that
impound water 3 feet or more above the original surface.
Excavated ponds are affected by depth to a permanent
water table, permeability of the aquifer, and quality of the
water as inferred from the salinity of the soil. Depth to
bedrock and the content of large stones affect the ease
of excavation.

Drainage is the removal of excess surface and
subsurface water from the soil. How easily and
effectively the soil is drained depends on the depth to
bedrock, to a cemented pan, or to other layers that
affect the rate of water movement; permeability; depth to
a high water table or depth of standing water if the soil is
subject to ponding; slope; susceptibility to flooding;
subsidence of organic layers; and potential frost action.
Excavating and grading and the stability of ditchbanks
are affected by depth to bedrock or to a cemented pan,
large stones, siope, and the hazard of cutbanks caving.
The productivity of the soil afier drainage is adversely
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affected by extreme acidity or by toxic substances in the
root zone, such as salts, sodium, or sulfur. Availability of
drainage outlets is not considered in the ratings.

Terraces and diversions are embankments or a
combination of channels and ridges constructed across
a slope to reduce erosion and conserve moisture by
intercepting runoff. Slope, wetness, large stones, and
depth to badrock or to a cemented pan affect the
construction of terraces and diversions. A restricted
rooting depth, a severe hazard of soil blowing or water
erosion, an excessively coarse texture, and restricted
permeability adversely affect maintenance.

Grassed walerways are natural or constructed
channels, generally broad and shallow, that conduct
surface water to outlets at a nonerosive velocity. Large
stones, weiness, slope, and depth to bedrock or to a
cemented pan affect the construction of grassed
waterways. A hazard of soil blowing, low available water
capacity, restricted rooting depth, toxic substances such
as salts or sodium, and resiricted permeability adversely
affect the growth and maintenance of the grass after
construction.
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Data relating to sail properties are coilected during the
course of the soil survey. The data and the estimates of
soil and water features, listed in tables, are explained on
the following pages.

Soil properties are determined by field examination of
the soils and by laboratory index testing of some
benchmark soils. Established standard procedures are
followed. During the survey, many shailow borings are
made and examined to identify and classify the soils and
1o delineate them on the soil maps. Samples are taken
from some typical profiles and tested in the laboratory to
determine grain-size distribution, plasticity, and
compaction characteristics.

Estimates of soil properties are based on field
examinations, on laboratory tests of samples from the
survey area, and on laboratory tests of samples of
similar soils in nearby areas. Tests verify field
observations, verify properties that cannot be estimated
accurately by field observation, and help characterize
key scils.

The estimates of soil properties shown in the tables
include the range of grain-size distribution and Atterberg
limits, the engineering classifications, and the physical
and chemical properties of the major layars of each soil.
Pertinent soil and water features also are given.

Engineering Index Properties

ives estimates of the engineering
classiication and of the range of index properties for the
major layers of each soil in the survey area. Most soils
have layers of contrasting properties within the upper 5
or 6 feet.

Depth to the upper and lower boundaries of each layer
is indicated. The range in depth and information on other
properties of each layer are given for each soil series
under “Soil Series and Their Morphology.™

Texture is given in the standard terms used by the
U.S. Department of Agriculture. These terms are defined
according to percentages of sand, silt, and clay in the
fraction of the soil that is less than 2 millimeters in
diameter“Loam," for example, is soil that is 7
to 27 percent clay, 28 to 50 percent silt, and less than
52 percent sand. If the content of particles coarser than
sand is as much as about 15 percent, an appropriate
modifier is added, for example, “gravelly.” Textural terms
are defined in the Glossary.

Percentages of clay, silt, and sand in the basic USDA

soil textural classes.

Classification of the soils is determined according to
the Unified soil classification system (2) and the system
adopted by the American Association of State Highway
and Transportation Officials (7).

The Unified system classifies soils according to
properties that affect their use as construction material.
Soils are classified according to grain-size distribution of
the fraction less than 3 inches in diameter and according
to plasticity index, liquid limit, and organic matter
content. Sandy and gravelly soils are identified as GW,
GP, GM, GC, SW, SP, SM, and SC; silty and clayey soils
as ML, CL, OL, MH, CH, and OH; and highly crganic
soils as PT. Soils exhibiting engineering properties of two
groups can have a dual classification, for exampte, CL-
ML.

The AASHTO system classifies scils according to
those properties that affect roadway construction and
maintenance. In this systemn, the fraction of a mineral soil
that is less than 3 inches in diameter is ¢lassified in one
of seven groups from A-1 through A-7 on the basis of
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grain-size distribution, liquid limit, and plasticity index.
Soils in group A-1 are coarse grained and low in content
of fines (silt and clay). At the other extreme, soils in
group A-7 are fine grained. Highly organic soils are
classified in group A-8 on the basis of visual inspection.

If laboratory data are available, the A-1, A-2, and A-7
groups are further classified as A-1-a, A-1-b, A-2-4, A-2-
5, A-2-8, A-2-7, A-7-5, or A-7-6. As an additional
refinement, the suitability of a soil as subgrade material
can be indicated by a group index number. Group index
numbers range from 0 for the best subgrade material to
20 or higher for the pocrest.

Rock fragments larger than 3 inches in diameter are
indicated as a percentage of the total soil on a dry-
weight basis. The percentages are estimates determined
mainly by converting volume percentage in the field to
weight percentage.

Percentage {of soil particles) passing designated
sieves is the percentage of the soil fraction less than 3
inches in diameter based on an ovendry weight. The
sieves, numbers 4, 10, 40, and 200 (USA Standard
Series), have openings of 4.76, 2.00, 0.420, and 0.074
millimeters, respectively. Estimates are based on
iaboratory tests of soils sampled in the survey area and
in nearby areas and on estimaies made in the field.

Liguid fimit and plasticity index (Atterberg limits)
indicate the plasticity characteristics of a soil. The
estimates are based on test data from the survey areg or
from nearby areas and on field examination.

The estimates of grain-size distribution, liquid limit, and
plasticity index are generally rounded to the nearest 5
percent. Thus, if the ranges of gradation and Atterberg
limits extend a marginal amount (1 or 2 percentage
points) across classification boundaries, the classification
in the marginal zone is omiited in the table.

Physical and Chemical Properties

hows estimates of some characteristics and
features that affect soil behavior. These estimates are
given for the major layers of each soil in the survey area.
The estimates are based on field observations and on
test data for these and similar soils.

Clay as a soil separate consists of mineral soil
particles that are less than 0.002 millimeter in diameter.
tn this table, the estimated clay content of each major
soil layer is given as a percentage, by weight, of the soil
material that is less than 2 millimeters in diameter.

The amount and kind of clay greatly affect the fertility
and physical condition of the soil. They determing the
ability of the soil to adsorb cations and to retain
moisture. They influence shrink-swell potential,
permeability, and plasticity, the ease of soil dispersion,
and other soil properties. The amount and kind of clay in
a soil also affect tillage and earthmoving operations.

Moist bulk density is the weight of soil (ovendry) per
unit volume. Volume is measured when the soil is at field
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moisture capacity, that is, the moisture content at 1/3
bar moisture tension. Weight is determined after drying
the soil at 105 degrees C. In this table, the estimated
moist bulk density of each major soil horizon is
expressed in grams per cubic centimeter of scil material
thai is less than 2 millimeters in diameter. Bulk density
data are used to compute shrink-swell potential,
available water capacity, total pore space, and other soil
properties. The moist bulk density of a soil indicates the
pore space available for water and roats. A bulk density
of more than 1.6 can restrict water storage and root
penetration. Moist bulk density is influenced by texture,
kind of clay, content of organic matter, and soil structure.

Permeabifity reters to the ability of a soil to transmit
water or air. The estimates indicate the rate of downward
movement of water when the soil is saturated. They are
based on soil characteristics observed in the field,
particularly structure, porosity, and texture. Permeability
is considered in the design of soil drainage systems,
septic tank absorption fields, and construction where the
rate of water movement under saturated conditions
affects behavior.

Available water capacily refers to the quantity of water
that the soil is capable of storing for use by plants. The
capacity for water storage is given in inches of water per
inch of soil for each major soil layer. The capacity varies,
depending on soil properties that affect the retention of
water and the depth of the root zone. The most
important properties are the content of organic matter,
soil texture, bulk density, and soil structure. Available
water capacity is an important factor in the choice of
plants or crops to be grown and in the design and
management of irrigation systems. Available water
capacity is not an estimate of the quantity of water
actually available to plants at any given time.

Soif reaction is a measure of acidity or alkalinity and is
expressed as a range in pH vaiues. The range in pH of
each major horizon is based on many field tests, For
many scils, values have been verified by laboratory
analyses. Soil reaction is important in selecting crops
and other plants, in evaluating soil amendments for
fertility and stabilization, and in determining the risk of
corrosion.

Shrink-swelf potential is the potential for volume
change in a soil with a loss or gain in moisture. Volume
change occurs mainly because of the interaction of clay
minerals with water and varies with the amount and type
of clay minerals in the goil. The size of the load on the
soil and the magnitude of the change in soil meisture
content influence the amount of swelling of soils in
place. Laboratory measurements of swelling of
undisturbed clods were made for many soils. For others,
swelling was estimated on the basis of the kind and
amount of clay minerals in the soil and on
measurements of similar soils.

If the shrink-swell potential is rated moderate to very
high, shrinking and swelling can cause damage to
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buildings, roads, and other structures. Special design is
often needed.

Shrink-swell potential classes are based on the
change in length of an unconfined clod as moisture
content is increased from air-dry to field capacity. The
change is based cn the soil fraction less than 2
miliimeters in diameter. The classes are /ow, a change of
less than 3 percent; moderate, 3 to 6 percent; and high,
more than 6 percent, Very high, greater than 9 percent,
is sometimes used.

Erosion factor K indicates the susceptibiiity of a soil to
sheet and rill erosion by water. Factor K is one of six
factors used in the Universal Soil Loss Equation (USLE)
to predict the average annual rate of soil loss by sheet
and rill erosion in tons per acre per year. The estimates
are based primarily on percentage of silt, sand, and
organic matter {up to 4 percent) and on soil structure
and permeability. Values of K range from 0.05 to 0.69,
The higher the value, the more susceptible the soil is to
sheet and rill erosion by water.

Erosion factor T is an estimate of the maximum
average annual rate of soil erosion by wind or water that
can occur without affecting crop productivity over a
sustained period. The rate is in tons per acre per year.

Wind erodibility groups are made up of soils that have
similar properties affecting their resistance to soil
blowing in cultivated areas. The groups indicate the
susceptibility to soil blowing. Soils are grouped according
to the following distinctions:

1. Sands, coarse sands, fine sands, and very fine
sands. These soils are generally not suitable for crops.
They are extremely erodible, and vegetation is difficult to
establish.

2. Loamy sands, lcamy fine sands, and loamy very
fine sands. These soils are very highly erodible. 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
erodible. Crops can be grown if intensive measures to
control soil blowing are used.

4L. Calcareous loamy soils that are less than 35
percent clay and mere than 5 percent finely divided
calcium carbonate. These soils are erodible. Crops can
be grown if intensive measures to control soil blowing
are used.

4. “Clays, silty clays, clay loams, and silty clay loams
that are more than 35 percent clay. These soils are
moderately erodible. Crops can be grown if measures to
control s0il blowing are used.

5. Loamy soils that are less than 20 percent clay and
less than 5 percent finely divided calcium carbonate and
sandy clay loams and sandy clays that are less than 5
percent finely divided calcium carbonate. These soils are
slightly eradible. Crops can be grown if measures to
control soil blowing are used.

91

6. Loamy soils that are 20 to 35 percent clay and
less than 5 percent finely divided calcium carbonate,
except silty clay loams. These soiis are very slightly
erodible. 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. Crops can aasily
be grown.

8. Stony or gravelly soils and other soils not subject
to soil blowing.

Organic matfer is the plant and animal residue in the
soil at various stages of decomposition. In[table 17] the
estimated content of organic matter is expressed as a
percentage, by weight, of the soil material that is iess
than 2 millimeters in diameter.

The content of organic matter of a soil can be
maintained or in¢reased by returning crop residue to the
soil. Organic matter affects the available water capacity,
infiitration rate, and tilth. It is a source of nitrogen and
other nutrients for crops.

Soil and Water Features

Table 18|gives estimates of various soil and water
features. The estimates are used in land use planning
that involves engineering considerations.

Hydrologic soif groups are used to estimate runoff
from precipitation. Soils not protected by vegetation are
assigned to one of four groups. They are grouped
according to the intake of water when the soils are
thoroughly wet and receive precipitation from long-
duration storms.

The four hydrologic soil groups are:

Group A. Sails having a high infiltration rate (low runoff
potential) when thoroughly wet. These consist mainly of
deep, well drained to excessively drained sands or
gravelly sands. These soils have a high rate of water
transmission.

Group B. Soils having a moderate infiltration rate when
thoroughly wet. These consist chiefly of moderately deep
or deep, moderately well drained or well drained soils
that have moderateiy fine texture to moderately coarse
texture. These soils have a moderate rate of water
transmission.

Group C. Soils having a slow infiltration rate when
thoroughly wet. These consist chiefly of scils having a
layer that impedes the downward movement of water or
soils of 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 potential) when thoroughly wet. These consist
chiefly of clays that have a high shrink-swell potential,
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 material.
These soils have a very slow rate of water transmission.
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If a soil is assigned to two hydrologic groups in table
18, the first letter is for drained areas and the second is
for undrained areas.

Flooding, the temporary inundation of an area, is
caused by overflowing streams or by runoff from
adjacent slopes. Water standing for short periods after
rainfall or snowmelt is not considered flooding, nor is
water in swarmnps and marshes.

Table 18 jgives the frequency and duration of fiooding
and the time of year when flooding is most likely.

Frequency, duration, and probable dates of occurrence
are estimated. Frequency is expressed as none, rare,
occasional, and frequent. Mone means that flooding is
not probable; rare that it is unlikely but possible under
unusual weather conditions; occasional that it occurs, on
the average, once or less in 2 years; and frequent that it
occurs, on the average, more than once in 2 years.
Duration is expressed as very brief if less than 2 days,
brief it 2 to 7 days, and /fong it more than 7 days.
Probable dates are expressed in months; November-
May, for exampte, means that flooding can occur during
the period November through May.

The information is based on evidence in the soil
profile, namely thin strata of gravel, sand, silt, or clay
deposited by floodwater; irregular decrease in organic
matter content with increasing depth; and absence of
distinctive horizons that form in soils that are not subject
to flooding.

Also considered are local infermation about the extent
and levels of flocding and the relation of each soil on
the landscape to historic floods. Information on the
extent of flooding based on soil data is less specific than
that provided by detailed engineering surveys that
Idralinieate flood-prone areas at specific flood frequency
evels.

High waler table (seasonal) is the highest level of a
saturated zone in the soil in most years. The depth o a
seasonal high water table applies to undrained soils. The
estimates are based mainly on the evidence of a
saturated zone, namely grayish colors or mettles in the
sail. indicated in table 18 are the depth o the seasonal
high water table; the kind of water table—that is,
perched or apparent; and the months of the year that
the water table commonly is high. A water table that is

easonally high for less than 1 month is not indicated in

AT apparent water table is a thick zone of free water
in the soil. It is indicated by the level at which water
stands in an uncased borehole after adequate time is
allowed for adjusiment in the surrounding soil. A perched
water table is water standing above an unsaturated

zone. |n places an upper, or perched, water table is
separated from a lower one by a dry zone.

Only saturated zones within a depth of about & feet
are indicated. A plus sign preceding the range in depth
indicates that the water table is above the surface of the
soil. The first numeral in the range indicates how high
the water rises above the surface. The second numeral
indicates the depth below the surface.

Depth to bedrock is given if bedrock is within a depth
of 5 feet. The depth is based on many soil borings and
on observations during soil mapping. The rock is either
soft or hard. i the rock is soft or fractured, excavations
¢an be made with trenching machines, backhoes, or
small rippers. If the rock is hard or massive, blasting or
special equipment generally is neaded for excavation.

Potential frost action is the likelihood of upward or
lateral expansion of the soil caused by the formation of
segregated ice lenses {frost heave) and the subsequent
collapse of the soil and loss of strength on thawing.
Frost action occurs when moisture moves into the
freezing zone of the scil. Temperature, texture, density,
permeability, content of organic matter, and depth to the
water table are the most important factors considered in
evaluating the potential for frost action. It is assumed
that the soil is not insulated by vegetation or snow and is
not artificially drained. Silty and highly structured clayey
soils that have a high water table in winter are the most
susceptible to frost action. Well drained, very gravelly, or
very sandy soils are the least susceptible. Frost heave
and low soil strength during thawing cause damage
mainly to pavements and other rigid structures.

Risk of corrosion pertains to potential soil-induced
electrochemical or chemical action that dissolves or
weakens uncoated steel or concrete. The rate of
corrosion of uncoated steel is related to such factors as
soil moisture, particle-size distribution, acidity, and
electrical conductivity of the soil. The rate of corrosion of
concrete is based mainly on the sulfaie and sodium
content, texture, moisture content, and acidity of the soil.
Special site examination and design may be needed if
the combination of factors creates a severe corrosion
environment. The steel in installations that intersect soil
boundaries or soil layers is more susceptible to corrosion
than steel in installations that are entirely within one kind
of soil or within one soil layer.

For uncoated steel, the risk of corrosion, expressed as
low, moderate, or high, is based on soil drainage class,
total acidity, electrical resistivity near field capacity, and
slectrical conductivity of the saiuration extract.

For concrete, the risk of corrosion is also expressed
as low, moderate, or high. it is based on soil texture,
acidity, and amount of sulfates in the saturation extract.
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Classification of the Soils

The system of soil classification used by the National
Cooperative Soil Survey has six categories (6). Beginning
with the broadest, these categories are the order,
suborder, great group, subgroup, family, and series.
Classification is based on soil properties observed in the
field or inferred from those observations or from
laboratory measurements. shows the
classification of the soils in The survey area. The
categories are defined in the following paragraphs.

ORDER. Ten soil orders are recognized. The
differences among orders reflect the dominant soil-
forming processes and the degree of soil formation.
Each order is identified by a word ending in so/. An
example is Alfisol.

SUBORDER. Each order is divided into suborders
primarily on the basis of properties that influence soil
genesis and are important to plant growth or properties
that reflect 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 aff, from Alfisol).

GREAT GROUP. Each suborder is divided into great
groups on the basis of close similarities in kind,
arrangement, and degree of development of pedogenic
horizons; soil moisture and temperature regimes; and
base status. Each great group is identified by the name
of a suborder and by a prefix that indicates a property of
the soil. An example is Hapludalfs (Hap/, meaning
minimai horizonation, plus vdaff, the suborder of the
Alfisols that has a udic moisture regime).

SUBGROUP. Each great group has a typic subgroup.
Other subgroups are intergrades or extragrades. The
typic is the central concept of the great group; it is not
necessarily the most extensive. Intergrades are
transitions to other orders, suborders, or great groups.
Exiragrades have some properties that are not
representative of the great group but do not indicate
transitions to any other known kind of soil. Each
subgroup is identified by one or more adjectives
preceding the name of the great group. The adjective
Typic identifies the subgroup that typifies the great
group. An example is Typic Hapludalifs.

FAMILY. Families are established within a subgroup on
the basis of physical and chemical properties and other
characteristics that affect management. Mostly the
properties are those of horizons below plow depth where
there is much biological activity. Among the properties

and characteristics considered are particle-size class,
mineral content, temperature regime, depth of the root
zone, consistence, moisture equivalent, slope, and
permanent cracks. A family name consists of the name
of a subgroup preceded by terms that indicate soil
properties. An example is fine-loamy, mixed, mesic Typic
Hapludalfs.

SERIES. The series consists of soils that have similar
horizons in their profile. The horizons are similar in color,
texture, structure, reaction, consistence, mineral and
chemical composition, and arrangement in the profile.
The texture of the surface fayer or of the underlying
material can differ within a series,

Soil Series and Their Morphology

In this section, each soil series recognized in the
survey area is described. The descriptions are arranged
in alphabetic order.

Characteristics of the s6il and the material in which it
formed are identified for each series. The soil is
compared with similar scils and with nearby seils of
other series. A pedon, a small three-dimensional area of
soil, that is typical of the series in the survey area is
described. The detailed description of each soil horizon
follows standards in the So#f Swrvey Manual (5). Many of
the technical terms used in the descriptions are defined
in Soif Taxonomy (6). Unless otherwise stated, colors in
the descriptions are for.moist soil. Following the pedon
description is the range of important characteristics of
the soils in the series.

The map units of each soil series are described in the
section “Detailed Soil Map Units.”

Alford Series

The Alford series consists of deep, well drained,
moderately permeable soils on terraces and outwash
plains. These soils formed in silty material. Slopes range
from 0 to 2 percent.

These soils have a lower base saturation in the control
section than is definitive for the Alford series. This
difference, however, does not alter the usefulness or
behavior of the soils.

Alford soils are similar to St. Charles soils and are
commonly near Reesville and Rush soils. The lower part
of St. Charles soils formed in stratified, loamy outwash.
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Reesville soils have a motiled subsoil. They are in the
lower positions on the landscape. Rush soils are in
landscape positions similar to those of the Alford series.
The lower part of their solum formed in lpamy outwash.
Typical pedon of Alford silt loam, 0 to 2 percent
slopes, in a cultivated field; 1,350 feet west and 920 feet
north of the southeast corner of sec. 9, T. 18 N.,, R. 5 W.

Ap—o0 to 9 inches; brown (10YR 4/3) silt loam, pale
brown (10YR 6/3) dry; madium fine and very fine
granular structure; friable; strongly acid; clear
smooth boundary.

Bt1—9 to 17 inches; dark yellowish brown (10YR 4/4)
silt loam; weak fine subangular blocky structure
parting to weak fine granular; friable; common roots;
common pores; thin discontinuous brown (7.5YR
4/4) clay films on faces of peds; thin discontinuous
pale brown (10YR 6/3) silt coatings when dry;
strongly acid; gradual smooth boundary.

Bt2—17 to 29 inches; strong brown (7.5YR 4/6) silty
clay loam; moderate medium subangular blocky
structure; firm; few roots; ¢common pores; thin
continuous reddish brown (5YR 4/3) c¢lay films on
faces of peds; thin discontinuous dark grayish brown
{10YR 4/2) manganese and iron oxide stains on
faces of peds; very strongly acid; gradual wavy
boundary.

Bt3—29 to 41 inches; strong brown (7.5YR 4/86) silty
clay loam; moderate medium subangular blocky
structure; firm; common pore; thin discontinuous
reddish brown {(5YR 4/3) clay films on faces of
peds; discontinuous dark grayish brown (10YR 4/2)
manganese and iron oxide stains on faces of peds;
very strongly acid; clear smooth boundary.

Bt4—41 to 55 inches; brown (7.5YR 4/4) silt loam; weak
coarse subangular blocky structure; firm; thin
discontinuous reddish brown (5YR 4/3) clay films on
faces of peds; discontinuous pale brown {10YR 6/3)
silt coatings when dry; very strongly acid; gradual
smooth boundary.

C—55 to 60 inches; dark yellowish brown (10YR 4/4) silt
loam; massive; friable; slight increase in content of
very fine sand and fine sand; very strongly acid.

The solum is 40 to 60 inches thick. The Ap horizon
has hue of 10YR, value of 4 or 5, and chroma of 3 or 4.
The Bt horizon has hue of 7.5YR or 10YR, value of 4 or
5, and chroma of 4 {0 6. it ranges from exiremely acid to
medium acid. The C horizon has hue of 7.5YR or 10YR,
value of 4 or 5, and chroma of 4.

Beckville Series

The Beckville series consists of deep, moderately well
drained, moderately rapidly permeable soils on flood
plains. These scils formed in loamy alluvium. Slopes
range from O to 2 percent.

Soil Survey

Beckville soils are similar to Stonelick soils and are
commonly near Cohoctah and Stonelick seils. Stonelick
soits do not have motties within a depth of 30 inches.
They are in the higher landscape positions. Cohoctah
soils are in lower swales and drainageways. Their
surface layer is darker and thicker than that of the
Beckville sails, and their subsoil is grayer.

Typical pedon of Beckville loam, occasionally flooded,
in a cultivated field; 800 feet east and 2,350 feet south
of the northwest corner of sec. 32, T. 19 N, R. 3 W,

Ap—0 to 11 inches; very dark grayish brown (10YR 3/2)
loam, light brownish gray (10YR 6/2} dry; weak fine
granular structure; friable; common fine roots; mildly
alkaline; abrupt smooth boundary.

C1—11 to 21 inches; brown (10YR 4/3) loam; few fine
faint grayish brown (10YR 5/2) mottles; weak
medium granular structure; friable; few thin dark
brown (10YR 3/3) coatings; neutral; clear wavy
boundary.

C2—21 to 28 inches; brown (10YR 4/3) sandy loam;

~ ¢ommon medium faint grayish brown (10YR 5/2)
motties; weak fine granular structure; friable; few fine
roots; neutral; clear smooth boundary.

C3—28 to 44 inches; dark grayish brown (10YR 4/2)
loam; many medium distinct yellowish brown (10YR
5/4) mottles; massive; friable; slight effervescence;
mildly alkaline; clear smooth boundary.

C4—44 to 80 inches; grayish brown (10YR 5/2) sandy
loam: common medium distinct yellowish brown
(10YR 5/4) mottles; massive; very friable; 10 percent
gravel; strong effervescence; moderately alkaline.

The Ap horizon has hue of 10YR, value of 3 to 5, and
chroma of 1 to 3. The upper part of the C horizon has
hue of 10YR, value of 4 or 5, and chroma of 310 6. It is
loam, sandy loam, or fine sandy loam. It has a gravel
content of O to 5 percent. It is neutral or mildly alkaline.
The lower part has hue of 10YR, value of 4 or 5, and
chroma of 2 to 4. 1t is loam or sandy loam. It has a
gravel content of 5 to 15 percent. It is neutral to
maderately alkaline.

Belleville Series

The Believille series consists of deep, very poorly
drained soils in depressions and potholes on moraines
and till plains. These soils formed in sandy material
overlying silty lacustrine deposits. Permeability is rapid in
the sandy material and moderately slow in the underlying
material. Slopes range from 0 to 2 percent.

Belleville soils are commonly near Milford and Wallkill
soils. Mitford soils have a solum that formed entirely in
silty and clayey deposits. They are in positions on the
landscape similar to those of the Belleville soils. Wallkill
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soils formed in silty alluvium overlying organic deposits.
They are in the lower lying potholes.

Typical pedon of Belleville loamy sand, in a cultivated
field; 660 feet west and 1,700 feet south of the northeast
comerofsec. 6, T. 18 N,, R. 5 W.

Ap—0 to 11 inches; black {10YR 2/1) loamy sand, gray
(10YR 5/1) dry; weak very fine granuiar structure;
very friable; many roots; slightly acid; abrupt smooth
boundary.

Cg1—11 to 23 inches; gray (10YR 5/1) sand; few
medium distinct yellowish brown {(10YR 5/4) and
few medium faint gray (10YR 6/1) mottles; single
grain; loose; common roots; thin discontinuous dark
grayish brown (10YR 4/2) iron and manganese
oxide stains; slightly acid; gradual smooth boundary.

Cg2—23 1o 30 inches; light brownish gray (10YR 6/2)
sand; many coarse faint pale brown (10YR &/3) and
few fine distinct yellowish brown (10YR 5/4) mottles;
single grain; loose; common roots; many dark
grayish brown (10YR 4/2) iron and manganese
oxide stains at a depth of 28 10 30 inches; slightly
acid; abrupt smooth boundary.

2Cg3—30 to 45 inches; grayish brown (10YR 5/2) silty
clay loam; many coarse distinct yellowish brown
(10YR 5/6) mottles; weak coarse subangular blocky
structure; firm; common roots; few pores; thin
discontinuous gray (10YR 5/1) coatings lining pores
and on faces of peds; few thin strata of sand;
slightly acid; gradual wavy boundary.

2Cg4—45 to 60 inches; gray (10YR 5/1) silty clay loam;
many coarse prominent yellowish brown (10YR 5/86)
mottles; massive; firm; neutral.

Reaction is slightly acid or neutral in the A and Cg
horizons and neutral to moderately alkaline in the 2Cg
hotizon. The A horizon has hue of 10YR, value of 2 or 3,
and chroma of 1 or 2. It ranges from loamy fine sand to
sand. The Cg and 2Cg horizons have hue of 10YR, value
of 4 to 6, and chroma of 1 or 2. The Cg horizon is sand,
loamy sand, or loamy fine sand. The content of clay in
the 2Cg horizon is 35 to 40 percent. In some pedons this
horizon has carbonates.

Birkbeck Series

The Birkbeck series consists of deep, moderately well
drained, moderately permeable scils on till plains and
moraines. These soils formed in loess and in the
underlying tili. Slopes range from 2 to 6 percent.

Birkbeck soils are commonly near Fincastle, Ragsdale,
Reesville, and Xenia soils. Fincastle and Reesville soils
have motiles directly below the surface layer. They are
on the lower rises. Ragsdale soils have a dark surface
layer. They are in depressions. Xenia soils are mottled in
the upper part of the subscil. They are in positions on
the landscape similar to those of the Birkbeck soils.
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Typical pedon of Birkbeck silt lpam, in a cultivated
area of Xenia-Birkbeck silt loams, 2 to 6 percent slopes,
eroded; 630 feet east and 2,080 feet south of the
northwest corner of sec. 4, T. 17 N., R. 5 W.

Ap—C to 10 inches; brown (10YR 4/3) silt loam, pale
brown (10¥YR 6/3) dry; moderate fine granular
structure; friable; few splotches of yellowish brown
{(10YR 5/4) subsoil material; strongly acid; clear
smocth boundary.

BE—10 to 16 inches; yellowish brown (10YR 5/4) silt
loam; weak fine subangular blocky structure parting
to moderate medium granular; friable; common
roots; many pores; strongly acid; gradual smooth
boundary.

Bt1—16 to 25 inches; yellowish brown (10YR 5/4) silty
clay loam; moderate medium subangular blocky
structure; firm; few roots; few pores; thin
discontinuous dark yellowish brown {10YR 4/4) clay
films on faces of peds; thin continuous light
yellowish brown (10YR 6/4) silt coatings on faces of
peds; very strongly acid; gradual smooth boundary.

Bt2—25 to 36 inches; yellowish brown (10YR 5/6) silty
clay loam; moderate medium subangular blocky
structure; firm; few pores; thin discontinuous dark
yellowish brown (10YR 4/4) clay films on faces of
peds; thin discontinuous pale brown (10YR 6/3) silt
coatings on faces of peds; thin discontinuous very
dark grayish brown (10YR 3/2}) iron and manganese
oxide stains on faces of peds; very strongly acid;
gradual smooth boundary.

Bt3—36 to 48 inches; yellowish brown (10YR 5/6) silt
loam; few medium distinct grayish brown (10YR 5/2)
mottles; moderate medium subangular blocky
structure; firm; few pores; thin discontinuous dark
yellowish brown (10YR 4/4) clay films on faces of
peds; thin continuous pale brown (10YR 6/3) silt
coatings on faces of pads; thin discontinuous very
dark grayish brown (10YR 3/2) iron and manganese
oxide stains on faces of peds; very strongly acid;
gradual smooth boundary.

Bi4—48 to 55 inches; yellowish brown (10YR 5/6) silt
loam; many medium distinct grayish brown (10YR
5/2) mottles; weak coarse subangular blocky
structure; firm; thin discontinuous grayish brown
(10YR 5/2) clay films on faces of peds; thin
discontinuous light brownish gray (10YR 6/2) silt
coatings on faces of peds; thin discontinuous very
dark grayish brown (10YR 3/2) manganese and iron
oxide stains on faces of peds; slightly acid; gradual
smooth boundary.

2Bt5—55 to 60 inches; yellowish brown (10YR 5/6)
loam; common medium distinct grayish brown (10YR
5/2) mottles; weak coarse subangular blocky
structure; firm; thin discontinuous dark grayish brown
(10YR 4/2) clay films and iron and manganese
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oxide coatings on faces of peds; mildly alkaline;
gradual smooth boundary.

2C—80 to 66 inches; yellowish brown (10YR 5/4) loam;
massive; firm; strong effervescence; moderately
alkaline.

The solum is 44 to 70 inches thick. The lpess is 40 to
60 inches thick. The depth to mottles ranges from 24 to
48 inches.

The Ap horizon has hue of 10YR, value of 4 or 5, and
chroma of 2 or 3. The Bt horizon has hue of 10YR, value
of 4 or 5, and chroma of 3 to €. i is silt loam or silty clay
loam. The 2Bt horizon has hue of 10YR, value of 4 or 5,
and chroma of 4 to 6. It is loam or clay loam. it is slightly
acid to mildly alkaline.

Bowes Variant

The Bowes Variant consists of deep, moderately well
drained soils on outwash plains. These soils formed in
silty material and in the underlying loamy outwash.
Permeability is moderate in the subscil and rapid in the
underlying material. Slopes range from 0 to 2 percent.

Bowes Variant soils are similar to Rush Variant scils
and are commonly near Millbrook Variant and Waupecan
soils. Rush Variant soils have a surface layer that is
lighter colored than that of the Bowes Variant scils.
Millbrook Variant soils have a subsoil that is grayer than
that of the Bowes Variant soils. They are on the slightly
lower rises. Waupecan soils have a surface layer that is
thicker than that of the Bowes Variant soils and do not
have mottles in the solum. They are on the higher rises.

Typical pedon of Bowes Variant silt loam, 0 to 2
percent slopes, in a cultivated field; 660 feet east and
7890 feet north of the southwest corner of sec. 15, T. 20
N, R 5W.

Ap—0 to 9 inches; very dark grayish brown (10YR 3/2)
gilt loam, grayish brown {10YR 5/2) dry; weak fine
granular structure; friable; many fine roots; stroengly
acid; abrupt smooth boundary.

Bt1—9 to 15 inches; dark yellowish brown (10YR 4/4)
silty clay loam; weak medium subangular blocky
structure parting to weak fine granular; firm; many
fine roots; common fine pores; thin discontinuous
very dark grayish brown (10YR 3/2) ¢lay films and
organic coatings; very strongly acid; clear smooth
boundary.

Bt2—15 to 23 inches; dark yellowish brown (10YR 4/4)
silty clay loam; weak medium prismatic structure
parting to moderate medium and coarse subangular
blocky; firm; common fine roots; common fine pores;
thin discontinuous brown (7.5YR 4/4) clay films on
faces of peds; thin discontinuous pale brown (10YR
6/3) silt coatings on faces of peds; very strongly
acid; gradual wavy boundary.

Bt3—23 to 29 inches; dark yellowish brown {(10YR 4/6)
silty clay loam; few fine prominent grayish brown
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{10YR 5/2) moitles; weak medium prismatic
structure parting to moderate medium subangular
blocky; firm; common fine roots; common fine pores;
thin discontinuous brown (10YR 4/3) clay films on
faces of peds; few clean sand grains; very strongly
acid; clear smooth boundary.

2Bt4—29 to 36 inches; strong brown (7.5YR 5/86)
gravelly sandy clay loam; many medium prominent
grayish brown (10YR 5/2) mottles; moderate
medium subangular blocky structure; firm; few fine
roots; common fine pores; thin continuous gray
{10YR 5/1) clay films on faces of peds; about 15
percent gravel; very strongly acid; clear smooth
boundary.

2Bt5—36 10 44 inches; dark yellowish brown (10YR 4/6)
gravelly sandy loam; many medium prominent gray
{10YR 5/1) mottles; weak coarse subangular blocky
structure; firm; few fine roots; thin discontinuous
gray (10YR 5/1) clay films on faces of peds; about
15 percent gravel; strongly acid; gradual smooth
boundary.

2Bt6—44 to 50 inches; dark yellowish brown [10YR 4/6)
gravelly sandy clay loam; many medium prominent
gray {10YR 5/1) mottles; weak coarse subangular
blocky structure; firm; thin discontinuous gray (10YR
5/1) clay films on faces of peds; about 15 percent
gravel; strongly acid; ¢lear smooth boundary.

2Bt7—50 to 60 inches; grayish brown (10YR 5/2)
gravelly sandy clay loam; many medium prominent
dark yellowish brown (10YR 4/6) mottles; weak
coarse subangular blocky structure; thin
discontinuous gray (10YR 5/1) clay fims on faces of
peds; about 22 percent gravel; medium acid; clear
smooth boundary.

2C—60 to 66 inches; grayish brown (10YR 5/2) gravelly
coarse sand; single grain; lopse; about 30 percent
gravel; strong effervescence; moderately afkaline.

The solum is 50 to 70 inches thick. The silty material
is 28 to 45 inches thick.

The Ap horizon has hue of 10YR, value of 3, and
chroma of 2 or 3. The Bt horizon has hue of 10YR or
7.5YR, value of 4 or 5, and chroma of 3 to 6. It is silt
loam or silty clay loam. It is very strongly acid to medium
acid. The 2Bt horizen has hue of 7.5YR or 10YR, value
of 4 or 5, and chroma of 2 to 6. It is clay loam, sandy
clay loam, loam, sandy loam, or the gravelly analogs of
these textures. The 2C horizon has hue of 10YR, value
of 4 or 5, and chroma of 2 or 3. The content of gravel in
this horizon ranges from 15 to 50 percent, and the
eontent of material finer textured than very fine sand
ranges from 5 to 20 percent.

Boyer Series

The Boyer series consists of well drained soils on
terrace breaks. These soils formed in loamy outwash
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over sandy and gravelly outwash. They are moderately
deep over gravelly coarse sand. Permeability is
moderately rapid in the subsoil and very rapid in the
underlying material. Slopes range from 6 to 15 percent.

Boyer soils are similar to Casco and Rodman seils and
are commonly near Ockley and Rush soils. Casco,
Ockley, and Rush soils have more clay in the subsoil
than the Boyer soils, and Rodman soils have less clay in
the subsoil. Also, Ockley and Rush soils have a thicker
solum. They are in the less sloping areas.

Typical pedon of Boyer gravelly sandy loam, 6 to 15
percent slopes, severely eroded, in a cultivated field;
1,850 feet west and 2,240 feet south of the northeast
commer of sec. 21, T. 12 N., R. 4 W.

Ap—0 to 6 inches; dark yellowish brown {(10YR 3/4)
gravelly sandy loamn, dark yellowish brown (10YR
4/4) dry; weak medium subangular blocky structure;
firm; about 30 percent gravel; neutral; clear smooth
boundary.

Bt1—6 to 15 inches; dark reddish brown (5YR 3/4)
gravelly coarse sandy loam; moderate medium
subangular blocky structure; firm; common fine
roots; thin continuous dark reddish brown (5YR 3/2)
clay films on faces of peds; about 30 percent gravel;
neutral; clear wavy boundary.

Bi2—15 to 26 inches; dark reddish brown (5YR 3/4)
gravelly sandy loam; weak medium subangular
blocky structure; firm; few fine roots; common thin
dark reddish brown (5YR 3/2) clay films on faces of
peds; about 20 percent gravel; mildly alkaline; clear
wavy boundary.

Bt3—26 to 29 inches; dark brown (7.5YR 4/4) graveily
loamy sand; weak fine subangular blocky structure;
very friable; few fine roots; few thin dark brown
(7.5YR 3/2) clay films bridging sand grains; about
30 percent gravel; moderately alkaline; clear
irregular boundary.

C—29 1o 60 inches; brown (10YR 5/3) gravelly coarse
sand; single grain; loose; about 20 percent gravel;
strong effervescence; mildly alkaline.

The solum is 20 to 40 inches thick. The Ap horizon
has hue of 10YR or 7.5YR, value of 3 or 4, and chroma
of 2 to 4. It is gravelly loam or gravelly sandy loam. The
content of gravel in this horizon ranges from 15 to 30
percent. The Bt horizon has hue of 5YR to 10YR and
value and chroma of 3 or 4. It is loam, sandy loam,
sandy clay loam, loamy sand, or the gravelly analogs of
these textures. The content of gravel in this horizon
ranges from 10 to 35 percent. The C horizon ranges
from very gravelly coarse sand to gravelly sand.

Brenton Series

The Brenton series consists of deep, somewhat poorly
drained, moderately permeable soils on till plains. These
soils formed in silty material and in the underlying loamy
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and silty glaciofluvial deposits. Slopes range from 0 to 2
percent.

Brenton soils are similar to Millbrook scils and are
commonly near Drummer and Proctor soils. Millbrook
soils have a dark surface layer that is thinner than that
of the Brenton soils. Drummer soils have a subsoil that is
grayer than that of the Brenton socils. They are in
depressions. Proctor soils are not mottled in the upper
part of the subsoil. They are in the slightly higher
positions on the landscape.

Typical pedon of Brenton silt loam, 0 to 2 percent
slopes, in a cultivated field; 1,580 feet south and 320
feet west of the northeast cormer of sec. 4, T. 20 N,,R. 5
W.

Ap—0 to 12 inches; very dark grayish brown (10YR 3/2)
silt loam, grayish brown (10YR 5/2) dry; weak fine
granular structure; friable; neutral; clear smooth
boundary.

Bt1—12 to 21 inches; brown {10YR 5/3) silty clay loam;
common fine faint grayish brown {10YR 5/2) and
few fine faint light olive brown (2.5Y 5/4) mottles;
moderate fine subangular blocky structure; firm; few
fine roots; many fine pores; thin continuous gray
(10YR 5/1) and thin discontinuous dark gray (10YR
4/1) clay films on faces of peds; slightly acid; clear
smooth boundary.

Bt2—21 to 28 inches; yellowish brown (10YR 5/4) silty
clay loam; common medium faint grayish brown
(10YR 5/2) mottles; moderate medium subangular
blocky structure; firm; few fine roots; many fine
pores; thin continuous grayish brown {(10YR 5/2)
clay films on faces of peds and lining pores; slightly
acid; clear wavy boundary.

Bt3—28 to 34 inches; yellowish brown {10YR 5/6) silty
clay loam; common medium distinct grayish brown
{10YR 5/2) mottles; weak coarse subangular blocky
structure; firm; few fine roots; common fine pores;
thin discontinuous grayish brown (10YR 5/2) clay
films on faces of peds and lining pores; slightly acid;
clear smooth boundary.

2B14—34 to 44 inches; yellowish brown (10YR 5/6) clay
loam; many medium distinct grayish brown (10YR
5/2) mottles; weak ¢oarse subangular blocky
structure; firm; common fine pores; thin
discontinuous grayish brown (10YR 5/2} and gray
(10YR 5/1) clay films on faces of peds; about 2
percent gravel; slightly acid; clear smooth boundary.

2Bt5—44 to 52 inches; yellowish brown {(10YR 5/6) silt
loam; many medium distinct grayish brown (10YR
5/2) mottles; weak coarse subangular blocky
structure; firm; few fine pores; thin discontinuous
grayish brown (10YR 5/2) clay films on faces of
peds; few black (10YR 2/1) iron and manganese
cxide accumulations; neutral; clear smooth
boundary.
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2BC—52 to 58 inches; yellowish brown (10YR &5/4) silt
loam; common medium faint grayish brown (10YR
5/2) mottles; massive; firm; moderately alkaline;
clear wavy boundary.

2C—58 to 65 inches; yellowish brown (10YR 5/4) silt
loam that has thin strata of lcamy fine sand;
common mediurn faint grayish brown {10YR 5/2)
mottles; massive; firm; strong effervescence; mildly
alkaline.

The solum is 40 to 60 inches thick. The silty material
is 25 1o 40 inches thick.

The Ap harizon has hue of 10YR, value of 2 or 3, and
chroma of 1 or 2. The Bt horizon has hue of 10¥R or
2.5Y, value of 4 or 5, and chroma of 2 to 6. It is medium
acid to neutral. The 2Bt horizon has colors similar to
those of the Bt horizon. It is clay loam, silt loam, loam, or
sandy loam. It is slightly acid or neutral. The 2C horizon
is silt loam, loam, or sandy loam and has thin strata of
loamy sand, sand, or loamy fine sand. It is neutral to
moderately alkaline and has carbonates in most pedons.

Brenton Variant

The Brenton Variant consists of deep, somewhat
poorly drained soils on outwash plains. These soils
formed in silty material and in the underlying loamy and
sandy outwash. Permeability is moderate in the subsoil
and very rapid in the underlying material. Slopes range
from 0 to 2 percent.

Brenton Variant soils are similar to Millorook Variant
and Waynetown soils and are commonly near Bowes
Variant soils and Mahalasville soils that have a gravelly
substratum. Millbrook Variant and Bowes Variant soils
have a dark surface layer that is thinner than that of the
Brenton Variant soils. Bowes Variant soils are on the
slightly higher rises. Waynetown soils have a surface
layer that is lighter colored than that of the Brenton
Variant soils. Mahalasville soils are in depressions. Their
surface layer is darker and more clayey than that of the
Brenton Variant soils.

Typical pedon of Brenton Variant silt loam, 0 to 2
percent slopes, in a cultivated field; 1,450 feet east and
2,010 feet south of the northwest comer of sec. 5, T. 20
N., R. 5 W.

Ap—a0 to 11 inches; very dark gray (10YR 3/1) silt loam,
grayish brown (10YR 5/2} dry; weak medium
granular structure; friable; many fine roots; medium
acid; abrupt smooth boundary.

Bt1—11 to 17 inches; brown (10YR 5/3) silt loam;
common medium faint grayish brown (10YR 5/2)
and yellowish brown (10YR 5/4) mottles; moderate
fine and medium subangular blocky structurs; firm;
thin discontinuous dark grayish brown (10YR 4/2)
clay films on faces of peds; common black (10YR
2/1) iron and manganese oxide accumulations;
strongly acid; graduat smooth boundary.
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Bt2—17 to 24 inches; grayish brown (10YR 5/2) silty
clay loam; many medium distinct yellowish brown
(10YR 5/6) mottles; moderate medium prismatic
structure parting to moderate medium subangular
blocky; many fine roots; commen fine pores; thin
discontinuous dark grayish brown (10YR 4/2) clay
films on faces of peds; common black (10YR 2/1)
iron and manganese oxide accumulations; strongly
acid; gradual smooth boundary.

Bt3—24 to 32 inches; gray (10YR 5/1) silty clay loam;
common medium distinct olive brown {2.5Y 4/4)
motties; moderate medium and coarse prismatic
structure parting to moderate medium subangular
blocky; firm; common fine roots; common fine pores;
thin discontinuous dark grayish brown (10YR 4/2)
clay films on faces of peds; thin discontinuous very
dark gray (10YR 3/1) clay fiims lining root channels
and pores; common black (10YR 2/1) iron and
manganese oxide accumulations; medium acid; clear
smooth boundary.

Bt4—32 to 40 inches; yellowish brown (10YR 5/86) silty
clay loam; common medium distinct grayish brown
(10YR 5/2) mottles; weak coarse subangular blocky
structure; firm; few fine roots; many fine pores; thin
discontinuous gray (10YR 5/1) clay films in pores;
few very dark gray (10YR 3/1) iron and manganese
oxide accumulations; neutral, clear smooth
boundary.

2Bt5—40 to 47 inches; yellowish brown (10YR 5/4) silt
loam; many medium faint grayish brown (10YR 5/2)
mottles; weak coarse subangular blocky structure;
firm; few fine roots; few fine pores; thin
discontinuous gray (10YR 5/1) clay films on faces of
peds; about 3 percent fine gravel; neutral; gradual
smooth boundary.

2Big—47 to 59 inches; gray (N 5/0) gravelly fine sandy
loam; common medium prominent clive brown (2.5Y
4/4) mottles; weak coarse subangular blocky
structure; firm; thin discontinuous gray (10YR 5/1)
clay films bridging sand grains; about 15 percent
fine gravel; mildly alkaline; clear wavy boundary.

2Cg—59 to 65 inches; gray (N 5/0) gravelly loamy
coarse sand; single grain; loose; about 35 percent
gravel; violent effervescence; moderately alkaline.

The solum is 50 to 80 inches thick. The silty material
is 2 to 4 inches thick.

The Ap horizon has hue of 10YR, value of 2 or 3, and
chroma of 1 or 2. The Bt horizon has hue of 10YR, value
of 4 or 5, and chroma of 2 to 6. It is sili loam or silty clay
loam.

The 2Bt horizon has hue of 10YR, value of 4 or 5, and
chroma of & or less. It is loam, silt ioam, clay loam,
sandy loam, or the gravelly analogs of these textures.
The content of gravel in this horizon ranges from 0 to 20
percent. The 2Btg horizon, if it occurs, has hue of 10YR
or 2.5Y, value of 4 or 5, and chroma of 1 or 2, orit is
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neutral in hue and has chroma of 4 or 5. It is gravelly
fine sandy loam, gravelly loam, or gravelly sandy ciay
loam. It is neutral or mildly alkaline.

The 2Cg horizon ranges from gravelly coarse sand to
gravelly loamy sand. The content of material finer
texiured than very fine sand ranges from 5 to 20 percent
in this harizon.

Camden Series

The Camden series consists of deep, well drained,
moderately permeable scils on moraines, outwash
plains, and till plains. These soils formed in silty material
and in the underlying loamy glaciofluvial deposits. Slopes
range from O to 12 percent.

These soils have a lower base saturation than is
definitive for the Camden series, are more acid
throughout the solum, and have a thicker solum. These
differences, however, do not alter the usefulness or
behavior of the soils.

Camden soiis are commoniy near Starks soils and the
Martinsville and Ockley soils that have a till substratum.
Martinsville and Ockley soils have less silt and more
sand in the upper part of the subsoil than the Camden
soils. They are in positions on the landscape similar to
those of the Camden soils. Starks soils have a mottled
subsoil. They are on the lower rises.

Typical padon of Camden silt loam, 2 tc 6 percent
slopes, in a cullivated field; 660 feet south and 1,060
feet west of the northeast corner of sec. 6, T. 18 N., R. 5
W. :

Ap—0 to 10 inches; brown (10YR 4/3) silt loam, light
brownish gray (10YR 6/2) dry; moderate fine
granular structure; friable; medium acid; clear
smooth boundary.

Bt1—10 to 24 inches; dark yellowish brown (10YR 4/4)
silty clay loam; moderate fine and medium
subangular blocky structure; firm; many fine roots;
many fine pores; thin continuous brown (7.5YR 4/4)
clay films on faces of peds; very strongly acid;
gradual smooth boundary.

Bi2—24 to 32 inches; dark yellowish brown (10YR 4/4)
silty clay loam; moderate coarse and medium
subangular blocky structure; firm; many fine roots;
many fine pores; thin continuous brown (7.5YR 4/4)
clay films on faces of peds; extremely acid; clear
smeoth boundary.

2Bt3—32 to 39 inches; brown (7.5YR 4/4) loam;
moderate medium subangular blocky structure; firm;
many fine roots; many fine pores; thin discontinuous
reddish brown (5YR 4/4) clay films on faces of
peds; about 2 percent fine gravel; extremely acid;
gradual smooth boundary.

2Bt4—39 10 58 inches; brown (7.5YR 4/4) fine sandy
loam; moderate coarse subangular blocky structure;
firm; few fine roots; common fine pores; thin
discontinuous reddish brown (5YR 4/4) clay films on

89

faces of peds; about 5 percent fine gravel; very
strongly acid; gradual smooth boundary.

2B15—58 to 67 inches; brown (7.5YR 4/4) fine sandy
loam; weak coarse subangular blocky structure;
friable; thin discontinuous reddish brown (5YR 4/4)
clay films on faces of peds; about 2 percent fine
gravel; very strongly acid; clear wavy boundary.

2Bt6—67 to 74 inches; strong brown (7.5YR 4/6) fine
sandy loam; weak coarse subangular blocky
structure; friable; thin discontinuous brown (7.5YR
4/4) clay films bridging sand grains; strongly acid;
clear smooth boundary.

3C—74 to 80 inches; yellowish brown (10YR 5/4) sandy
loam; massive; firm; strong effervescence;
moderately alkaline.

The solum is 50 to 80 inches thick. The silty material
is 24 to 40 inches thick.

The Ap horizon has hue of 10YR, value of 4, and
chroma of 2 or 3. The Bt and 2Bt horizons have hue of
7.5YR or 10YR, value of 4 or 5, and chroma of 4 to 8.
The Bt horizen is silty clay loam or silt loam. The 2Bt
horizon is clay loam, loam, sandy clay loam, sandy loam,
or fine sandy loam. The content of gravel in the lower
part of this horizon ranges from 0 to 10 percent. The 3C
horizon has hus of 10YR, value of 4 or 5, and chroma of
3 to 6. It is loam or sandy loam.

Casco Series

The Casco series consists of well drained soils on
terrace breaks. These soils formed in loamy outwash
over sandy and gravelly outwash. They are shallow over
sand and gravelly coarse sand. Permeability is moderate
in the subsoil and very rapid in the underlying material.
Slopes range from 18 to 35 percent.

Casco soils are similar to Boyer and Rodman soils and
are commonly near Ockley and Rush soils. Boyer and
Rodman soils have less clay in the subsoil than the
Casco soils. Ockley and Rush soils have a solum that is
thicker than that of the Casco soils. They are in the less
sloping areas.

Typical pedon of Casco ioam, 18 to 35 percent slopes,
in a2 wooded area; 790 feet west and 530 feet south of
the northeast corner of sec. 21, T. 19 N, R. 4 W.

A—0 to 4 inches; very dark grayish brown (10YR 3/2)
loam, dark grayish brown (10YR 4/2) dry; weak fine
granular structure; friable; about 10 percent gravel;
neutral; clear wavy boundary.

Bt1—4 to 12 inches; dark brown (7.5YR 4/4) gravelly
clay loam; moderate fine subangular blocky
structure; firm; common fine roots; common thin
dark reddish brown {5YR 3/2) clay films on faces of
peds; about 20 percent gravel; neutral; gradual wavy
boundary.
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Bi2—12 to 18 inches; brown (7.5YR 5/4) gravelly loam;
weak medium subangular blocky structure; firm; few
fine roots; few thin dark reddish gray (5YR 4/2) clay
films; about 25 percent gravel; neutral; ciear wavy
boundary.

C—18 to 60 inches; yellowish brown {(10YR 5/4) gravelly
coarse sand; single grain; loose; few fine roots in
the upper part; about 35 percent gravel; strong
effervescence; moderately alkaline.

The solum is 12 to 20 inches thick. The A hotizon has
hue of 10YR, value of 3 or 4, and chroma of 2. It is loam
or sandy loam. The Bt horizon has hue of 5YR, 7.5YR,
or 10YR, value of 4 or 5, and chroma of 4. It is clay
loam, loam, or the gravelly analogs of these textures. It
is slightly acid or neutral.

Ceresco Series

The Ceresco series consists of deep, somewhat poorly
drained soils on flood plains. These soils formed in
loamy and sandy alluvium. Permeability is moderate or
moderately rapid in the upper part of the profile and very
rapid in the lower part. Slopes range from 0 to 2 percent.

Ceresco soils are similar to Shoals soils and are
commonly near Cohoctah and Stonelick soils. Shoals
soils have a surface layer that is lighter colored than that
of the Ceresco soils. Cohod2ah soils have a subsoil that
is grayer than that of the Ceresco soils. They are in
swales and oxbows. Stonelick soils do not have mottles
in the subsoil. They are on the higher flood plains.

Typical pedon of Ceresco loam, cccasionally flooded,
in a cultivated field; 1,450 feet east and 2,370 feet south
of the northwest comner of sec. 14, T. 1I9 W, R. 4 W.

Ap—D0 to 9 inches; very dark grayish brown (10YR 3/2)
loarn, grayish brown {10YR 5/2) dry; weak fine
granular structure; friable; few fine roots; neutral;
abrupt smooth boundary.

A—9 to 19 inchas; very dark grayish brown (10YR 3/2)
loam, grayish brown (10YR 5/2) dry; few fine faint
brown (10YR 4/3) mottles; weak medium
subangular blocky structure; friable; few roots;
common fine pores; neutral; gradual smoath
boundary.

Bw1—19 to 27 inches; brown {10YR 4/3) loam; few fine
faint grayish brown (10YR 5/2) and yellowish brown
(10YR 5/4) moitles; weak medium subangular
blocky structure; friable; few roots; common pores;
few very dark grayish brown (10YR 3/2) organic
coatings on faces of peds; neutral; gradual smooth
boundary.

Bw2—27 to 35 inches; yellowish brown (10YR 5/4)
sandy loam; common medium faint grayish brown
(10YR 5/2) mottles; weak fine and medium
subangular blocky structure; friable; thin
discontinuous very dark grayish brown {(10YR 3/2)
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organic stains on faces of peds; neutral; clear
smooth boundary.

Bw3—35 to 40 inches; yellowish brown (10YR 5/4)
loamy fine sand; common fine faint grayish brown
(10YR 5/2) mottles; single grain; very friable;
neutral; gradual smooth boundary.

Bw4—40 to 44 inches; dark yellowish brown (10YR 4/4)
sandy loam; few medium distinct grayish brown
(10YR 5/2) mottles; weak coarse subangular blocky
structure; friable; thin discontinuous very dark
grayish brown (10YR 3/2) organic coatings on faces
of peds; about 10 percent gravel; neutral; abrupt
smooth boundary.

C—44 to 60 inches; pale brown (10YR 6/3) gravelly
coarse sand; single grain; loose; about 30 percent
gravel; strong effervescence; moderately alkaline.

The solum is 30 to 60 inches thick. The depth to
gravelly coarse sand ranges from 40 to more than 60
inches.

The Ap horizon has hue of 10YR, value of 3, and
chroma of 2 or 3. It is loam or sandy loam. The Bw
horizon has hue of 10YR, value of 4 or 5, and chroma of
2 to 4. it is loam, sandy loam, fine sandy loam, or loamy
fine sand. The content of gravel in this horizon ranges
from O to 10 percent. The C horizon has hue of 10YR,
value of 4 to 6, and chroma of 2 or 3. It is moderately
alkatine to neutral.

Chagrin Series

The Chagrin series consists of deep, well drained,
moderately permeable soils on floed plains. These soils
formed in silty and loamy alluvial deposits. Slopes range
from 0 to 2 percent.

Chagrin soils are commonly near Lobdell and
Stonelick soils. Lobdell soils have grayish mottles in the
subsoil. They are in swales. Stonelick soils have
carbonates within a depth of 40 inches. They have more
sand and less silt in the subsocil than the Chagrin soils.
They are on the lower flood plains.

Typical pedon of Chagrin silt loam, rarely flooded, in a
cultivated field; 900 feet east and 750 feet norih of the
southwest corner of sec. 34, T. 17 N,, R. 4 W,

Ap—0 fo 9 inches; brown (10YR 4/3) silt loam, light
brownish gray (10YR 6/2) dry, moderate medium
granular structure; friable; slightly acid; abrupt
smooth boundary.

Bw1—9 to 24 inches; dark yellowish brown (10YR 4/4)
silt loam; moderate medium granular structure;
friable; slightly acid; clear smooth boundary.

Bw2—24 to 40 inches: dark yellowish brown (10YR 4/4)
loam; weak medium subangular blocky structure;
thin discontinuous brown (7.5YR 4/4) organic
coatings on faces of peds; slightly acid; gradual
smooth boundary.
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BG—40 to 48 inches; dark yellowish brown {10YR 4/4)
sandy loam; weak medium subangular blocky
structure; friable; neutral; gradual smooth boundary.

C—48 to 60 inches; yellowish brown (10YR 5/4) sandy
loam; massive; strong effervescence; moderately
aikaline.

The solum is 35 to 48 inches thick. It is medium acid
to neutral. The Ap horizon has hue of 10YR, value of 4,
and chroma of 2 to 4. It is silt loam, loam, or fine sandy
loam. The Bw horizon has hue of 10YR or 7.5YR, value
of 4 or 5, and chroma of 3 to 6. it is silt loam, loam, or
clay loam. The C horizon has hue of 10YR, value of 4 or
5, and chroma of 3 to 6. It is loam or sandy loam. I
ranges from slightly acid to moderately alkaline.

Cohoctah Series

The Cohoctah series consists of deep, very poorly
drained, moderately rapidly permeable soils on flood
plains. These soils formed in loamy alluvial deposits.
Slopes range from 0 to 2 percent.

Cohoctah soils are similar to Saranac soils and are
commonly near Beckville and Stonelick soils. Saranac
soils have more clay in the control section than the
Cohoctah soils. Beckville and Stonelick soils have a
subsoil that is browner than that of the Cohoctah soils.
They are on the higher rises on flood plains.

Typical pedon of Cohoctah loam, frequently flooded, in
a cultivated field; 1,520 feet west and 1,720 feet north of
the southeast corner of sec. 30, T. 20 N., R. 3 W.

Ap—0 to 9 inches; very dark grayish brown (10YR 3/2)
loam, dark gray (10YR 4/1) dry; weak fine
subangular blocky structure parting to moderate fine
granular; friable; neutral; abrupt smooth boundary.

A1--8 to 16 inches; very dark gray (10YR 3/1) loam,
dark gray (10YR 4/1) dry; weak medium subangular
blocky structure parting to moderate fine granular;
friable; few fine roots; few fine pores; about 2
percent fine gravel; neutral; clear smooth boundary.

A2—16 to 21 inches; very dark gray (10YR 3/1) fine
sandy loam, dark gray (10YR 4/1) dry; many
medium prominent olive brown (2.5Y 4/4) mottles;
weak medium subangular blocky structure; friable;
few fine rocts; common fine pores; thin
discontinuous very dark gray (10YR 3/1) organic
coatings on faces of peds; mildly alkaline; gradual
wavy boundary.

Bg1—21 to 36 inches; dark gray (10YR 4/1) fine sandy
loam; commoen fine prominent yellowish brown
(10YR 5/6) and few fine faint grayish brown (10YR
5/2) mottles; weak coarse subangular blocky
structure; firm; few fine roots; common fine and
medium pores; slight effervescence; mildly alkaline;
gradual smooth boundary.

Bg2—36 to 50 inches; gray (10YR 5/1) fine sandy loam;
common medium prominent dark yellowish brown
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(10YR 4/4) mottles; weak medium subangular
blocky structure; friable; slight effervescance; mildly
alkaline; gradual smooth boundary.

Cg—50 to 60 inches; gray (10YR 5/1) stratified loam
and sandy loam; common medium proeminent
yellowish brown (10¥YR 5/8) mottles; massive;
friable; slight effervescence; moderately alkaline.

The A horizon has hue of 10YR, value of 2 or 3, and
chroma of 1 or 2. It is loam or fine sandy loam. The Bg
hotizon has hue of 10YR or 2.5Y, value of 4 or 5, and
chroma of 1 or 2. It is loam, fine sandy loam, siity clay
loam, or silt loam. The Gg horizon is loam, sandy loam,
or fine sandy loam that has thin strata of sand or loamy
sand.

Crosby Series

The Crosby series consists of deep, somewhat poorly
drained soils on till plains. These soils formed in silty
material and in the underlying loamy glacial drift.
Permeability is slow in the subsoil and moderately slow
or slow in the underlying material. Slopes range from 0
to 6 percent.

These soils have less clay in the subsoil than is
definitive for the Croshy series. This difference, however,
does not alter the usefuiness or behavior of the soils.

Crosbhy soils are similar to Fincastle and Reesville soils
and are commonly near Miami and Treaty soils. Fincastle
and Reesville soils have a solum that is thicker than that
of the Cresby soils. Miami soils are well drained and are
on the more sloping knobs and breaks. Their subsoil is
brownish and has no moitles. Treaty soils have a surface
layer that is darker and thicker than that of the Crosby
soils. They are in depressions.

Typical pedon of Crosby silt loam, 0 to 2 percent
slopes, in a cuitivated field; 1,300 feet west and 220 feet
south of the northeast corner of sec. 35, T. 20 N,, R. &5
Ww.

Ap—0 to 9 inches; dark grayish brown (10YR 4/2) silt
loam, very pale brown (10YR 7/3) dry; weak fing
granular structure; friable; many pockets of yellowish
brown {10YR 5/6) silt loam; strongly acid; abrupt
wavy boundary.

Bt1—9 to 14 inches; yellowish brown (10YR 5/6) silty
clay loam; many mediurm distinct grayish brown
(10YR 5/2) mottles; weak fine prismatic structure
parting to moderate medium subangular blocky; firm;
few fine roots; few fine pores; thin continuous
grayish brown (10¥YR 5/2) clay films on faces of
peds and lining root channels; very strongly acid;
clear smooth boundary.

2Bt2—14 to 22 inches; grayish brown (10YR 5/2) clay
ioam; common medium distinct yellowish brown
{(10YR 5/6) motiles; weak fine prismatic structure
parting to moderate medium subangular blogky; firm;



102

few fine roots; few fine pores; thin continuous
grayish brown (10YR 5/2) clay films on faces of
peds and hining root channels; about 3 percent
gravel; very strongly acid; clear smooth boundary.

2Bt3—22 to 33 inches; yellowish brown (10YR 5/6) clay
loam; common fine distinct grayish brown (10YR
5/2) mottles; moderate medium subangular blocky
structure; firm; few fine pores; thin discontinucus
dark gray (10YR 4/1) clay films on faces of peds
and lining pores; about 3 percent gravel; strongly
acid; clear smooth boundary.

2Bt4—33 to 37 inches; yellowish brown (10YR 5/6)
loam; common medium distinct grayish brown (10YR
5/2) mottles; weak coarse subangular blocky
structure; firm; thin discontinuous dark gray (10YR
4/1) clay films on faces of peds; about 5 percent
gravel; slight effervescence; moderately alkaline;
clear smooth boundary.

2C—37 to 60 inches; yellowish brown (10YR 5/6) loam;
common medium distinct grayish brown (10YR 5/2)
mottles; massive; firm; about 2 percent gravel;
strong effervescence; moderately alkaline.

The solum is 20 to 40 inches thick. The silty material
is 0 to 18 inches thick.

The Ap horizon has hue of 10YR, value of 4 or 5, and
chroma of 2. It is loam or silt loam. The Bt horizon has
hue of 10YR, value of 4 to 6, and chroma of 2 t¢ 8. It
ranges from very strongly acid to neutral. The 2Bt
horizon has colors similar to those of the Bt horizon. It
ranges from very strongly acid to slightly acid. The 2C
horizon has hue of 10YR, value of 5, and chroma of 2 to
6.

Cyclone Series

The Cyclone series consists of deep, poorly drained,
moderately permeable soils in deprassions on {ill plains.
These soils formed in silty material and in the underlying
loamy glacial drift. Slopes range from 0 to 2 percent.

The increase in clay content from the surface soil to
the subsoil of these soils is less than is definitive for the
Cyclone series. This difference, however, does not alter
the usefulness or behavior of the soils.

Cyclone soils are similar to Drummer soils and are
commonly near Crosby, Fincastle, Milford, and Starks
soils. Drummer soils are siratified in the lower part of the
solum. Crosby, Fincastie, and Starks soils have a surface
layer that is lighter colored than that of the Cyclone soils.
Also, they have a browner subsoil. They are on slight
rises. Milford scils are more clayey in the subsoil than
the Cyclone soils. They are in potholes.

Typical pedon of Cyclone silty clay loam, in a
cultivated field; 740 feet east and 2,300 feei north of the
southwest corner of sec. 14, T. 20 N,, R. 3 W,

Ap—0 to 2 inches; black (10YR 2/1) silty clay loam, dark
gray (10YR 4/1) dry, moderate fine granular
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structure; friable; slightly acid; abrupt smooth
boundary.

A—9 to 13 inches; black (10YR 2/1) silty clay loam, dark
gray (10YR 4/1) dry; moderate medium subangular
blocky structure parting to moderate fine granular;
firm; many fine roots; few fine pores; slightly acid;
clear smooth boundary.

Btg1—13 to 20 inches; dark gray (10YR 4/1) silty clay
loam; common medium distinct olive brown (2.5Y
4/4) mottles; moderate medium subangular blocky
structure; firm; many fine roots; many medium and
fine pores; thin discontinuous dark gray (10YR 4/1)
clay films on faces of peds; slightly acid; clear wavy
boundary.

Btg2—20 to 26 inches; dark gray (10YR 4/1) silty clay
loam; many medium distinct olive brown (2.5Y 4/4)
mottles; weak coarse prismatic structure parting to
moderate medium subangular blocky; firm; many fine
roots; many medium and fine pores; several
krotovinas filled with very dark gray (10YR 3/1) silty
clay loam; thin discontinuous dark gray (10YR 4/1)
clay films on faces of peds; slightly acid; gradual
wavy boundary.

Btg3—26 to 39 inches; grayish brown (10YR 5/2) silty
clay loam; many medium distinct olive brown (2.5Y
4/4) motiles; weak coarse prismatic structure
parting to weak coarse subangular blocky; firm; few
fine roots; common fine pores; thin discontinuous
very dark grayish brown (10YR 3/2) clay films lining
pores; several krotoninas filled with very dark gray
(10YR 3/1) silty clay loam; neutral; gradual wavy
boundary.

Bt1—39 to 48 inches; yellowish brown {10YR 5/4) silt
loam; many medium faint grayish brown (10YR 5/2)
mottles; weak coarse subangular blocky structure;
firm; few fine roots; common fine pores; thin
discontinuous very dark gray (10YR 3/1) clay films
on faces of peds; neutral; gradual wavy boundary.

2Bt2—48 to 61 inches; yellowish brown (10YR 5/4} and
grayish brown (10YR 5/2) loam; weak coarse
subangular blocky structure; firm; few fine pores;
thin discontinuous dark gray (10YR 4/1) clay films
lining pores; about 5 percent gravel; neutral; gradual
wavy boundary.

2C—61 to 70 inches; yellowish brown (10YR 5/4) fine
sandy loam; common medium faint grayish brown
(10YR 5/2) mottles; massive; firm; about 3 percent
gravel; strong effervescence; moderately alkaline.

The solum is 50 to 70 inches thick. The silty material
is 40 to 60 inches thick. _

The A horizon has hue of 10YR, value of 2 or 3, and
chroma of 1 or 2. It is silty clay loam or silt loam. The
Btg horizon has hue of 10YR or 2.5Y and value of 3 to
5. It has chroma of 1 to 3 in the upper part and chroma
of 1 to 4 in the lower part. The 2Bt and 2C horizons
have hue of 10YR, value of 4 or 5, and chroma of 2 to 4.
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The 2Bt horizon is slightly acid ¢or neutral. It is loam or
clay loam. The 2C horizon is loam or fine sandy loam.

Drummer Series

The Drummer series consists of deep, poorly drained,
moderately permeable soils in depressions on till plains.
These soils formed in silty material and in the underlying
silty and loamy glaciofluvial deposits. Slopes range from,
0 to 2 percent.

Drummer soils are similar to Cyclone soils and are
commonly near Brenton and Raub scils. Cyclone soils
are not siratified in the lower part of the solum. Brenton
and Raub soils are on slight rises. Their subsoil is
browner than that of the Drummer soils.

Typical pedon of Drummer silty clay loam, in a
cultivated field; 1,150 feet east and 700 feet south of the
northwest comer of sec. 7, T. 20 N, R. 4 W.

Ap—0 to 10 inches; black (10YR 2/1) silty clay loam,
dark gray (10YR 4/1) dry; moderate medium
granular structure; firm; neutral; abrupt smooth
boundary.

A—10 to 15 inches; very dark gray (10YR 3/1) silty clay
loam, dark gray (10YR 4/1) dry; weak medium
subangular blocky structure; firm; many fine roots;
neutral; gradual smooth boundary.

Bg1—15 to 26 inches; gray (10YR 5/1) silty clay loam;
few medium prominent clive brown (2.5Y 4/4)
mottles; weak medium prismatic structure parting to
moderate medium subangular blocky; firm; many fine
roots; few fine pores; thin continuous dark gray
(10YR 4/1) organic coatings on faces of peds; few
fine black (10YR 2/1) iron and manganese oxide
accumulations; neutral; clear smooth boundary.

Bg2—26 to 37 inches; gray (10YR 5/1) silty clay toam;
few fine prominent olive brown {2.5Y 4/4) mottles;
moderate medium prismatic structure parting to
moderate medium subangular blocky; firm; few fine
roots; few fine pores; thin discontinuous dark gray
(10YR 4/1) organic coatings on faces of peds; few
fine black (10YR 2/1) iron and manganese oxide
accumulations; few clean sand grains; neutral; clear
smooth boundary.

Bg3—37 1o 49 inches; grayish brown (10YR 5/2) silty
clay loam; many medium distinct olive brown (2.5Y
4/4) mottles; moderate medium subanguiar blocky
structure; firm; few fine pores; thin discontinucus
dark gray (10YR 4/1) organic coatings on faces of
peds; neutral; gradual smooth boundary.

2Bw—49 to 57 inches; yellowish brown (10YR 5/6)
loam; few medium distinct grayish brown (10¥YR 5/2)
mottles; weak coarse subangular blocky structure;
firm; mildly alkaline; clear smooth boundary.

2C—57 1o 85 inches; yellowish brown (10YR 5/6)
stratified silt loam and loam; many medium distinct
grayish brown (10YR 5/2) mottles; massive; firm;
slight effervescence; mildly alkaline.
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The solum is 46 to 65 inches thick. The silty material
is 40 to 80 inches thick.

The Ap and Bg horizons are slightly acid or neutral.
The Ap horizen has hue of 10YR, value of 2 or 3, and
chroma of 1 or 2. The Bg horizon has hue of 10¥R and
value of 4 or 5, It has chroma of 1 or 2 in the upper part
and chroma of 1 to 4 in the lower part. The 2Bw horizon
has hue of 10YR or 2.5Y, value of 4 or 5, and chroma of
3 to 6. it is stratified silt loam, sandy loam, or loam.

Fincastle Series

The Fincastle series consists of deep, somewhat
poorly drained soils on till plains. These soils formed in
silty material and in the underlying ioamy glacial drift.
Permeability is moderate in the upper part of the profile
and moderately slow in the lower part. Slopes range
from 0 to 6 percent.

Fincastle soils are similar to Crosby and Reesville soils
and are commonly near Cyclone and Miami soils. Crosby
soils have a solum that is thinner than that of the Crosby
soils. Reesville soils formed entirely in loess. Cyclone
seils are in depressions. Their surface layer is darker and
thicker than that of the Fincastle soils, and their subsoil
is grayer. Miami soils have a brownish subsoil. They are
on the higher, more sloping rises.

Typical pedon of Fincastle silt loam, O 1o 2 percent
slopes, in a cultivated field; 1,400 feet west and 1,050
feet north of the southeast corner of sec. 16, T. 20 N.,
R.3W.

Ap—0 to 9 inches; dark brown (10YR 4/3) silt loam, very
pale brown (10YR 7/3) dry; weak fine granular
structure; friable; medium acid; abrupt smooth
boundary.

E—9 to 15 inches; grayish brown (10YR 5/2) silt loam;
many medium faint yellowish brown (10YR 5/4)
mottles; weak medium subangular blocky structure;
firm; common fine roots; common fine pores; thin
discontinuous grayish brown (10YR 5/2) clay films
on faces of peds; thin continuous brown (10YR 5/3)
silt coatings on faces of peds; few small dark brown
(10YR 3/3) iron and manganese oxide
accumulations; very strongly acid; clear smooth
boundary.

Bt1—15 to 29 iriches; yellowish brown (10YR 5/4) silty
clay loam; many coarse faint grayish brown (10¥YR
5/2) mottles; weak fine prismatic structure parting to
weak medium subangular blocky; firrm; common fine
roots; common fine pores; thin continuous grayish
brown (10YR 5/2) clay films and silt coatings on
faces of peds; few dark brown {(10YR 3/3) iron and
manganese oxide accumulations; very strongly acid;
gradual smooth boundary.

Bt2—29 to 33 inches; yellowish brown (10YR 5/6) silty
clay loam; commen medium distinct grayish brown
{(10YR 5/2) motiles; weak coarse prismatic structure
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parting to moderate coarse subangular blocky; firm;
few fine roots; commeon fine and medium pores; thin
continuous dark grayish brown (10YR 4/2) clay films
on faces of peds; few dark brown (10YR 3/3) iron
and manganese oxide accumulations; medium acid;
gradual smooth boundary.

2Bi13—33 to 43 inches; yellowish brown (10YR 5/6)
loam; common fine distinct grayish brown (10YR
5/2) mottles; weak coarse subangular blocky
structure; firm; common fine pores; thin continuous
very dark gray (10YR 3/1) clay films on faces of
peds; neutral; gradual wavy boundary.

2Bt4—43 to 56 inches; yellowish brown (10YR 5/4)
loam; common medium faint grayish brown (10YR
5/2) motiles; weak coarse subangular blocky
structure; firm; thin continuous dark grayish brown
(10YR 4/2) and very dark grayish brown (10YR 3/2)
clay films on faces of peds; mildly alkaline; gradual
wavy boundary.

2C—56 to 60 inches; yellowish brown (10YR 5/4) loam,
common medium distinct grayish brown (10YR 5/2)
mottles; massive; firm; strong effervescence;
moderately alkaline.

The solum is 40 to 60 inches thick. The silty material
is 24 to 40 inches thick.

The Ap horizon has hue of 10YR, value of 4 or 5, and
chroma of 2 or 3. The Bt horizon has hue of 10YR, value
of 4 or 5, and chroma of 3 to 6. It is silt loam or silty clay
loam. It is medium acid to very strongly acid. The 2Bt
horizon has colors similar to those of the Bt horizon. It is
clay loam or loam. It ranges from strongly acid to
neutral.

Hennepin Series

The Hennepin series consists of deep, well drained
scils in areas of breaks on till plains. These soils formed
in loamy glacial drift. Permeability is moderate or
moderately slow in the upper part of the profile and slow
or moderately slow in the lower part. Slopes range from
18 to 90 percent.

Hennepin soils are commonly near Birkbeck, Miami,
and Russell soils. The nearby soils are in the less
sloping areas. They have a solum that is thicker than
that of the Hennepin soils. Also, Birkbeck and Russell
soils have more silt and less sand in the upper part of
the solum.

Typical pedon of Hennepin silt loam, 18 to 50 percent
slopes, in a wooded area; 1,320 feet west and 920 feet
south of the northeast comer of sec. 35, T. 17 N, R. 6
w.

A—0 to 3 inches; very dark grayish brown (10YR 3/2)
silt loam, dark gray (10YR 4/1) dry; weak fine
granular structure; friable; neutral; gradual smooth
boundary.
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Bw1—23 to 8 inches; dark yellowish brown {10YR 4/4)
silt ioam; weak fine subangular blocky struciure;
firm; many fine and medium roots; common medium
pores; thin discontinuous dark yellowish brown
(10YR 3/4) organic coatings on faces of peds;
slightly acid; clear smooth boundary.

Bw2--8 to 17 inches; yellowish brown (10YR 5/4) loam;
weak medium granular structure; firm; many fine and
common roots; thin discontinuous dark yellowish
brown (10YR 3/4) organic coatings on faces of
peds; about 5 percent gravel; neuiral; abrupt smooth
boundary.

C—17 to 60 inches; yellowish brown (10YR 5/4) loam;
massive; firm; about 8 percent gravel; strong
effervescence; moderately alkaline.

The solum is 10 to 20 inches thick. It is loam, sandy
loam, or silt lcam. The A horizon has hue of 10YR, value
of 3 or 4, and chroma of 1 to 4. The Bw horizon has hue
of 10YR, value of 4 or 5, and chroma of 3 or 4. It is
neutral or mildly alkaline. The C horizon has hue of
10YR, value of 4 or 5, and chroma of 2 10 4. It is loam or
sandy loam.

Jasper Series

The Jasper series consists of deep, well drained soils
on moraines and till plains. These soils formed in silty
and loamy sediments. Permeability is moderate in the
upper part of the profile and moderately slow in the
lower part. Slopes range from 2 to 6 percent.

Jasper soils are similar to Proctor soils and are
commonly near Brenton soils. Proctor soils have more
silt and less sand in the upper part of the subsoil than
the Jasper soils. Brenton soils have a mottled subsoil.
They are on the slightly lower rises.

Typical pedon of Jasper silt loam, till substratum, 2 to
6 percent slopes, in a cultivated field; 2,100 feet north
and 650 feet east of the southwest corner of sec. 10, T.
20N.,,R.6 W,

Ap—o0 to 10 inches; very dark grayish brown (10YR 3/2)
silt loam, brown (10YR 5/3) dry; weak fine granular
structure; friable; strongly acid; abrupt smooth
boundary.

Bt1—10 {0 13 inches; dark yellowish brown {10YR 4/4)
silty clay loam; moderate fine and very fine
subangular blocky structure; firm; many fine roots;
many fine pores; thin continuous dark brown {10YR
3/3) clay films on faces of peds; thin discontinuous
very dark grayish brown (10YR 3/2) crganic
coatings on faces of peds; sirongly acid; clear
smooth boundary.

2Bi2—13 to 21 inches; brown {7.5YR 4/4) sandy clay
loam; moderate medium subanguiar blocky
structure; firm; many fine roots; many fine pores; thin
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discontinuous brown (7.5YR 4/4) clay films on faces
of peds; strongly acid; gradual wavy boundary.

2Bt3—21 to 30 inches; brown (7.5YR 4/4} loam;
moderate medium subangular blocky structure; firm;
many fine rocts; many fine pores; thin discontinuous
brown (7.5YR 4/4) clay films on faces of peds;
about 5 percent gravel; strongly acid; gradual wavy
boundary.

2B14—30 to 44 inches; strong brown (7.5YR 4/6) sandy
loam; moderate medium subangular blocky
structure; firm; few fine roots; few fine pores; thin
discontinuous brown {7.5YR 4/4) and thin
discontinuous dark brown (7.5YR 4/4) clay films on
faces of peds; about 5 percent gravel; strongly acid;
gradual irregular boundary.

2Bt5—44 to 58 inches; brown {7 .5YR 4/4) loam; weak
coarse subangular blocky structure parting to
moderate medium subangular blocky; few fine pores;
thin discontinuous brown (7.5YR 4/4) clay films on
faces of peds; about 5 percent gravel; medium acid;
clear smooth boundary.

3C—58 to 65 inches; yellowish brown (10YR &/4) fine
sandy loam; massive; firm; about 10 percent gravel;
strong effervescence; moderately alkaline.

The solum is 40 to 60 inches thick. The silty material
is 10 to 20 inches thick.

The Ap horizon has hue of 10YR and chroma and
value of 2 or 3. The Bt horizon has hue of 10YR, value
of 4 or 5, and chroma of 4 to 6. It is silt loam or silty clay
loam. It is medium acid or sirongly acid. The 2Bt horizon
has hue of 7.5YR and value and chroma of 4 to 6. It
ranges from neutral to strongly acid. It is clay loam,
sandy clay loam, loam, or fine sandy loam. The ¢ontent
of gravel in this horizon ranges from 0 to 15 percent.
The 2C horizon has hue of 10YR, value of 5, and
chroma of 3 or 4. It is loam or fine sandy loam.

Landes Variant

The Landes Variant consists of deep, well drained
soils on flood plains. These soils formed in loamy and
sandy alluvium. Permeability is moderately rapid in the
subsoil and rapid in the underlying matenial. Slopes
range from 0 to 2 percent.

Landes Variant soils are similar 1o Ormas soils and are
commonly near Beckville and Ceresco soils. Ormas soils
have a surface layer that is lighter colored than that of
the Landes Variant soils. Beckville and Ceresco soils
have a mottled subsoil that has more clay than the
subsoil of the Landes Variant soils. They are in the lower
positions on the landscape.

Typical pedon of Landes Variant fine sandy loam,
rarely flooded, in a cultivated field; 2,500 feet west and
2,240 feet south of the northeast corner of sec. 14, T. 19
N,R 4W,
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Ap—O0 to 8 inches; very dark gray (10YR 3/1) fine sandy
loam, grayish brown (10YR 5/2) dry; weak medium
granular structure; friable; medium acid; abrupt
smooth boundary.,

A—S8 to 13 inches; very dark gray (10YR 3/1) fine sandy
loam, grayish brown {(10YR 5/2) dry; weak coarse
granular structure; friable; few fine roots; medium
acid; abrupt smooth boundary.

Bw1—13 to 20 inches; dark yellowish brown (10YR 3/4)
loamy fine sand; weak medium and coarse
subanguiar blocky structure parting to weak medium
granular; friable; few fine roots; neutral; clear smooth
boundary.

Bw2--20 to 30 inches; brown (10YR 4/3) loamy fine
sand; weak medium and coarse subangular blocky
structure parting to weak medium granular; friable;
few fine roots; slight effervescence; mildly alkaline;
clear smooth boundary.

BG—30 to 42 inches; yellowish brown (10YR 5/4) loamy
fine sand; weak fine granular structure; friable;
strong effervescence; moderately alkaline; clear
smooth boundary.

G—42 to 60 inches; light yellowish brown {(10YR 6/4)
sand; loose; strong effervescence; moderately
alkaline.

The solum is 30 to 50 inches thick. The depth to
carbonates is 20 to 30 inches.

The Ap horizon has hue of 10YR, value of 3, and
chroma of 1 or 2. It is loam, loamy sand, loamy fine
sand, or fine sandy loam. The Bw horizon has hue of
10YR, value of 3 to 5, and chroma of 3 or 4. It is loamy
sand or loamy fine sand. It is slightly acid to miidly
alkaline. The C horizon has hue of 10YR, value of 4 to 6,
and chroma of 3 or 4. It is sand, loamy sand, or loamy
fine sand. 1t is mildly alkaline or moderately alkaline.

Lobdell Series

The Lobdell series consists of deep, moderately well
drained soils on flood plains. These soils formed in
loamy and silty alluvial deposits. Permeability is
moderate in the upper part of the profile and moderately
rapid in the lower part. Slopes range from 0 to 2 percent.

Lobdell soils are similar to Beckville soils and are
commonly near Chagrin and Stonelick soils. Beckville
soils have more sand and less clay in the subsoil than
the Lobdell soils. Chagrin soils do not have a mottied
subsail. They are on the slightly higher fiocd piains.
Stonelick soils are less acid than the Lobdell soils. They
are on the lower flood plains.

Typical pedon of Lobdell silt loam, rarely flooded, in a
cultivated field; 380 feet west and 1,560 feet south of
the northeast corner of sec. 34, T. 17 N, R. 4 W.

Ap—0 to 10 inches; dark grayish brown (10YR 4/2) silt
loam, grayish brown (10YR 5/2) dry; moderate
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medium granular structure; friable; nsutral; clear
wavy boundary.

AB—10 to 16 inches; brown (10YR 4/3} silt loam, light
brownish gray (10YR 6/2) dry; weak fine subangular
blocky structure parting to moderate medium
granuiar; friable; neutral; clear wavy boundary.

Bwi1—16 to 26 inches; brown {10YR 4/3) silt loam;
common medium faint grayish brown (10YR 5/2)
and common medium distinct dark yellowish brown
(10YR 4/8) mottles; weak medium subangular
blocky structure; friable; few roots; few pores; thin
discontinuous dark grayish brown (10YR 4/2)
coatings on faces of peds; thin discontinuous black
(10YR 2/1) iron and manganese oxide stains on
taces of peds; neuiral; clear wavy boundary.

Bw2—26 to 38 inches; yellowish brown (10YR 5/4} silt
loam; few fine faint grayish brown {10YR 5/2) and
yellowish brown (10YR 5/6) mottles; weak coarse
subangular blocky structure; firm; thin discontinuous
black (10YR 2/1) iron and manganese oxide stains
on faces of peds; medium acid; clear wavy
boundary.

BC—38 to 50 inches; yellowish brown (10YR 5/6) loam;
common medium distinct grayish brown {10YR 5/2)
mottles; massive; friable; thin discontinuous dark
grayish brown (10YR 4/2) coatings; thin
discontinuous black (10YR 2/1) iron and
manganese oxide stains on faces of pads; medium
acid; abrupt wavy boundary.

C—50 to 60 inches; dark grayish brown (10YR 4/2)
sandy loam; common medium distinct dark yellowish
brown {(10YR 4/6) mottles; massive; friable; slightly
acid.

The solum is 30 to 50 inches thick. It is medium acid
to neutral. The Ap horizon has hue of 10YR, value of 3
or 4, and chroma of 1 to 3. It is silt loam or loam. The
Bw horizon has hue of 10YR, value of 4 10 6, and

chroma of 2 10 4, It is loam, silt loam, or fine sandy loam.

The C horizon has hue of 10YR, value of 3 or 4, and
chroma of 2 10 4. It is dominantly loam or sandy loam,
but in a few pedons it has gravelly layers below a depth
of 40 inches.

Mahalasville Series

The Mahalasville series consists of deep, very poorly
drained soils in sluiceways on till plains. These soils
foermed in silty material and in the underlying stratified,
silty and loamy glaciofluvial depesits. Permeability is
moderate in the subsoil and moderately rapid in the
underlying material. Slopes range from 0 to 2 percent.

Mahalasville scils are similar to Treaty soils and are
commonly near Crosby and Starks soils. Treaty soils are
not stratified in the lower part of the solum. Crosby and
Starks soils are on slight rises. Their surface layer is
lighter colored than that of the Mahalasville goils, and
their subsoil is browner.

Soil Survey

Typical pedon of Mahalasville silty clay loam, in a
cultivated field; 2,380 feet east and 400 feet north of the
southwest corner of sec. 9, T. 19 N., R. 4 W.

Ap—0 to 10 inches; very dark gray (10YR 3/1) silty clay
loam, dark gray (10YR 4/1) dry; moderate fine
granular structure; firm; slightly acid; abrupt smooth
boundary.

A—10 to 15 inches; black (10YR 2/1) silty clay loam,
very dark gray (10YR 3/1) dry; few medium distinct
olive brown (2.5Y 4/4) mottles; moderate fine
subanguiar blocky siructure; firm; few clean sand
grains on faces of peds; slightly acid; clear smooth
boundary.

Btg1—15 to 22 inches; gray (10YR 5/1) silty clay loam;
many medium prominent olive brown (2.5Y 4/4)
mottles; weak medium prismatic structure parting to
weak medium subangular blocky; firm; common fine
roots; many fine pores; thin discontinuous very dark
gray (10YR 3/1) clay films and organic coatings on
faces of peds and lining pores; common clean fine
sand grains; neutral; gradual wavy boundary.

Big2—22 to 33 inches; grayish brown (10YR 5/2) silty
clay loam; many medium distinct olive brown (2.5Y
4/4) mottles; weak medium prismatic structure
parting to moderate medium and coarse subangular
blocky; firm; commeon fine roots; many fine pores;
thin continuous dark gray (10YR 4/1) clay films and
organic coatings on faces of peds; neutral; clear
wavy boundary.

2Btg3—33 to 40 inches; light brownish gray (10YR 6/2)
silt loam; common medium prominent yellowish
brown (10YR 5/6) mottles; moderate medium
subangular blocky structure; firm; few thin dark gray
(10YR 4/1) clay films on faces of peds; many sand
grains; few black (10YR 2/1) manganese and iron
oxide stains on faces of peds; neutral; abrupt
smooth boundary.

2Btg4-—40 to 52 inches; grayish brown (10¥R 5/2) loam;
many medium distinct yellowish brown (10YR 5/6)
mottles; weak medium subangular blocky structure;
firm; thin discontinuous dark gray (10YR 4/1) clay
films on faces of peds; about 3 percent fine gravel;
neutral; clear smooth boundary.

2Cg—52 to 60 inches; gray (10YR 5/1) and yellowish
brown (10YR 5/6) stratified sandy loam and loam; a
few thin layers of silt loam and gravelly sand;
massive; friable; strong effervescence; mildly
alkaline.

The solum is 40 to 60 inches thick. The silty material
is 24 to 40 inches thick.

The Ap and Btg horizons are silty clay loam or silt
loam, The Ap horizon has hue of 10YR, value of 2 or 3,
and chroma of 1 or 2. The Big horizon has hue of 2.5Y
or 10YR, value of 4 or &, and chroma of 1 or 2. Itis
slightly acid or neutral. The 2Btg horizon has hue of 2.5Y
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or 10YR, value of 4 10 6, and chroma of 1 or 2. lt is
neutral or mildly alkaline. It is silt loam, loam, or clay
loam. The content of gravel in tha lower part of this
horizon ranges from 0 1o 10 percent. The 2Cq horizon is
commonly stratified sand to silt loam.

Martinsville Series

The Martinsville series consists of deep, well drained,
moderately permeabie soils on moraines and till plains.
These soils formed in loamy glaciofluvial deposits or in a
thin layer of silty material and in the underlying loamy
glaciofluvial deposits. Slopes range from 2 to 18 percent.

Martinsville soils are commonly near Fincastle,
Mahalasville, and Starks soils and the Ockley soils that
have a till substratum. Fincastle and Starks soils have a
mottled subsoil and contain less sand in the subsoil than
the Martinsville soils. They are on the lower, less sloping
rises. Mahalasville soils are in depressions. Their surface
layer is thicker and darker than that of the Mariinsville
soils, and their subsoil is grayish. Ockley soils have more
gravel in the solum than the Martinsville soils.

Typical pedon of Martinsville silt ioam, till substratum,
in a cultivated area of Martinsville-Ockley silt loams, till
substrata, 2 to 6 percent slopes; 2,200 feet east and
2,100 feet north of the southwest corner of sec. 36, T.
20N, R. 6 W,

Ap—0 to 10 inches; brown (10YR 4/3) silt loam, pale
brown (10YR 6/3) dry; weak medium granular
structurs; friable; few pieces of more clayey subsoil
material; slightly acid; abrupt smooth boundary.

Bt1—10 to 14 inches; dark yellowish brown (10YR 4/4)
silt loam; moderate fine subangular blocky structure;
firm; few fine roots; few fine pores; thin
discontinuous brown (7.5YR 4/4) clay films on faces
of peds; thin discontinuous brown (10YR 4/3) silt
coatings on faces of peds; slightly acid; clear
smooth boundary.

2Bt2—14 to 27 inches; brown (7.5YR 4/4) clay loam;
moderate medium subangular blocky structure; firm;
few fine roots; few fine pores; thin discontinuous
brown (7.5YR 4/4} clay films on faces of peds;
about 5 percent fine gravel; few pockets of sandy
clay loam; slightly acid; clear wavy boundary.

2Bt3—27 to 38 inches; brown (7.5YR 4/4) sandy clay
loam; weak medium subangular blocky structure;
firm; few fine roots; few fine pores; thin
discontinuous brown (7.5YR 4/4) clay films on faces
of peds; about 8 percent gravel; strongly acid; clear
wavy boundary.

2Bt4—38 to 49 inches; dark yellowish brown (10YR 4/4)
coarse sandy loam; weak medium subangular blocky
structure; firm; thin discontinuous brown {(7.5YR 4/4)
clay films on faces of peds; about 5 percent fine
gravel; strongily acid; clear wavy boundary.
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2BC—49 to 56 inches; strong brown (7.5YR 4/8) loamy
coarse sand; weak medium subangular blocky
structure; friable; strongly acid; clear wavy boundary.

3C—56 to 85 inches; yellowish brown (10YR 5/4) fine
sandy loam; massive; firm; about 5 percent fine
gravel; strong effervescence; moderately alkaline.

The sclum is 50 o 60 inches thick. The siliy material
is 0 to 20 inches thick.

The Ap horizon has hue of 10YR, value of 4 or 5, and
chroma of 3 or 4. It is silt loam or loam. The Bt horizon
has hue of 7.5YR or 10YR, value of 4 to 8, and chroma
of 3 to 6. It is silt loam or silty clay loam. The 2Bt
horizon has colors similar to those of the Bt herizon. It is
strongly acid to slightly acid. It is clay loam, sandy clay
loarn, loam, coarse sandy loam, or sandy loam. The
content of gravel in this horizon ranges from 0 to 10
percent. The 3C horizon has hue of 10YR, value of 5,
and chroma of 3 or 4. It is fine sandy loam, sandy loam,
or loam.

Miam| Series

The Miami series consists of deep, well drained soils
on till plains. These soils formed in loamy glacial drift or
in a thin layer of silty material and in the undertying
loamy glacial drift. Permeability is moderate in the
subscil and moderately slow in the underlying material.
Slopes range from 2 to 25 percent.

Miami soils are similar to Russell soils and are
commonly near Croshy and Fincastle soils. Russell soils
have a solum that is thicker than that of the Miami soils.
Crosby and Fincastle soils have a grayish and brownigh,
mottled subsoil. They are on the less sloping rises.

Typical pedon of Miami silt loam, in a cultivated area
of Fincastle-Miami silt loams, 2 to 6 percent slopes,
eroded; 100 feet west and 530 feet south of the center
of sec. 31, T. 19 N, R. 3 W.

Ap—0 to 9 inches; brown (10YR 4/3) silt loarn, pale
brown (10YR 6/3) dry; moderate fine granular
structure; friable; few splotches of dark yellowish
brown (10YR 4/6) clay loam from the subsoil;
slightly acid; abrupt smooth boundary.

Bt1—9 to 18 inches; dark yellowish brown (10YR 4/8)
clay loam; moderate medium subangular blocky
structure; firm; many fine roots; few fine pores; thin
continuous dark ysllowish brown (10YR 4/4) clay
films on faces of peds; thin discontinuous pale
brown (10YR 6/3) silt coatings on faces of peds;
about 3 percent gravel; medium acid; clear wavy
boundary.

Bt2—18 to 30 inches; yellowish brown (10YR 5/6) clay
ipam; moderate medium subangular blocky
structure; firm; many roots; many pores; thin
continuous brown {7.5YR 5/4) clay films on faces of
peds; thin discontinuous pale brown (10YR 8/3) silt
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coatings on faces of peds; about 3 percent gravel;
medium acid; gradual smooth boundary.

Bt3—30 to 36 inches; yellowish brown (10YR 5/4) clay
loam; weak medium subangular blocky siructure;
firm; thin discontinuous dark brown (7.5YR 3/2) clay
films on faces of peds; thin discontinuous pale
brown (10¥YR 6/3) silt coatings on faces of peds;
about 5 percent gravel; neutral; clear smooth
boundary.

C—36 to 60 inches; brown (10YR 5/3) loam; massive;
very firm; about 5 percent gravel; strong
effervescence; moderately alkaline.

The solum is 24 to 40 inches thick. The siity material
is 0 to 18 inches thick.

The Ap horizon has hue of 10¥YR, value of 4 or 5, and
chroma of 2 or 3. It is loam or sili loam. The Bt horizon
has hue of 10YR or 7.5YR, value of 4 or 5, and chroma
of 3 to 5. It is siity clay loam, loam, clay loam, or loam. It
ranges from strongly acid to neutral.

Milford Series

The Milford series consists of deep, very poorly
drained, moderately slowly permeable soils on till plains
and outwash plains. These soils formed in silty, loamy,
and clayey sediments. Slopes range from 0 to 2 percent.

Milferd soils are similar to Milford Variant soils and are
commonly near Cyclone, Fincastle, and Starks soils.
Milford Variant soils have less clay in the subsoil than
the Milford soils. Cyclone soils are on the higher parts of
the landscape. The lower part of their sclum formed in
glacial drift. Fincastle and Starks soils have a surface
layer that is lighter colored than that of the Milford soils.
They are on rises.

Typical pedon of Milford silty clay loam, pothole, in a
cultivated field; 2,360 feet east and 130 feet south of the
northwest corner of sec. 16, T. 19 N., R. 4 W.

Ap—0 to 10 inches; black (10YR 2/1) silty clay loam,
gray (10YR 5/1) dry; weak fine granular structure;
firm; slightly acid; abrupt smooth boundary.

A—10 to 15 inches; very dark gray (N 3/0) silty clay,
dark gray (N 4/0) dry; weak medium subangular
blocky structure; firm; few fine roots; slightly acid;
clear smooth boundary.

BA—15 to 21 inches; very dark gray (N 3/0) silty clay,
dark gray (N 4/0) dry; few fine prominent light clive
brown (2.5Y 5/4} mottles; moderate medium
subangular blocky structure; firm; few fine roois;
neutral; clear smooth boundary.

Bg1—21 to 33 inches; dark gray (10YR 4/1) silty clay;
common medium distinct pale brown (10YR &/3)
mottles; moderate coarse subangular blocky
structure; firm; thin continuous black (10YR 2/1)
organic coatings on faces of peds; few fine roots;
few fine pores; neutral; gradual smooth boundary.
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Bg2—33 to 49 inches; gray (10YR 5/1) silty clay; many
medium prominent yellowish brown (10YR 5/6)
mottles; weak coarse subangular blocky structure;
firm; thin continuous black (10YR 2/1) organic
coatings on faces of peds; few fine sheil fragments;
slight effervescence in the shell fragments; neutral;
gradual smooth boundary.

Cg—49 to 80 inches; gray (10YR 6/1) silt loam; many
medium prominent yellowish brown (10YR 5/6)
mottles; massive; firm; few fine pores; strong
effervescence; mildly alkaline.

This solum is 40 to 60 inches thick. The Ap horizon
has hue of 10YR, value of 2, and chroma of 1 or 2, or it
is neutral in hue and has value of 3. The Bg horizon has
hue of 10YR or 2.5Y, value of 4 or 5, and chroma of 1 or
2. It is clay loam, silty clay loam, or silty clay. It is neutral
or mildly alkaline. The Cg horizon has hue of 10YR or
2.5Y, value of 5 or 6, and chroma of 1 to 3. It is
dominantly silty clay loam or silt loam. In some pedons,
however, it has thin strata of loam or sandy loam. It is
mildly alkaline or moderately alkaline.

MiHord Variant

The Milford Variant consists of deep, very poorly
drained soils on outwash plains and iill plains. These
soils formed in silty and clayey sediments. Permeability is
slow in the upper part of the profile and very slow in the
lower part. Slopes range from 0 to 2 percent.

Milford Variant soils are similar to Milford soils and are
commonly near Palms soils and the Mahalasvilie soils
that have a gravelly substratum. Milford and Mahalasville
soils have a solum that is thicker than that of the Milford
Variant soils. Also, the solum of the Milford soils is more
clayey. Mahalasville soils are in the slightly higher
positions on the landscape. Palms soils formed in
organic material over silty material. They are in positions
on the landscape similar to those of the Milford Variant
soils.

Typical pedon of Milford Variant mucky siity clay, in a
cultivated field; 1,520 feet west and 1,810 feet north of
the southeast corner of sec. 5, T. 20 N., R. 5 W.

Ap—0 to 11 inches; black (10YR 2/1) mucky silty clay,
very dark gray (10YR 3/1) dry; weak coarse
subangular blocky structure parting to weak fine
granular; friable; many roots; few pores; mildly
alkaline; clear smooth boundary.

A—11 to 17 inches; black (10¥YR 2/1) mucky silty clay,
black (10YR 2/1} dry; few fine prominent olive
brown (2.5Y 4/4) motiles; weak coarse subangular
blocky siructure; firm; few roots; mildly alkaline; clear
smooth boundary.

Bg—17 to 26 inches; olive gray (5Y 5/2) silty clay; many
coarse prominent light olive brown (2.5Y 5/6)
mottles; weak coarse subanguiar blocky structure;
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firm; many snail shells; few krotovinas filled with
black (10YR 2/1) material; strong effervescence in
the shells; moderately alkaline; clear smooth
boundary.

C—26 to 60 inches; gray {(10YR 6/1) silt loam; common
medium and coarse prominent light olive brown
(2.5Y 5/6) mottles; massive; friable; many light gray
(10YR 7/1)} lime accumulations; violent
effervescence; moderately alkaline.

The solum is 24 to 35 inches thick. The depth to
carbonates ranges fram 15 to 30 inches.

The Ap horizon has hue of 10YR, value of 2 or 3, and
chroma of 1. It is mucky silty clay or mucky silty clay
loam. It is neutral or mildly alkaline. The Bg horizon has
hue of 10YR to 5Y, value of 4 or 5, and chroma of 1 or
2, or it is neutral in hue and has value of 4 or 5. It is silty
clay or silty clay loam. It is neutral to moderately alkaline.
The C horizon has hue of 10YR or 2.5Y, value of 4 to 6,
and chroma of 1 or 2, or it is neutral in hue and has
value of 4 or 5.

Millbrook Series

The Millbrook series consists of deep, somewhat
poorly drained, moderately permeable soils on till plains.
These soils formed in silty material and in the underlying
loamy and silty glaciofluvial deposits. Stopes range from
0 to 2 percent.

These soils contain more clay in the subsoil than is
definitive for the Millbrook series. This difference,
however, does not alter the usefulness or behavior of
the soils. )

Millbrook scils are similar to Brenton soils and are
commonly near Drummer and Proctor soils. Brenton and
Drummer soils have a surface layer that is thicker and
darker than that of the Millbrook soits. Also, Drummer
soils have a subsoil that is grayer. They are in
depressions. Proctor soils do not have mottles in the
upper part of the subsoil. They are on the higher rises.

Typical pedon of Millbrook silt loam, 0 to 2 percent
slopes, in a cultivated field; 1,190 feet west and 400 fest
north of the southeast corner of sec. 13, T.20 N., R. 5
Ww.

Ap—o0 to 8 inches; very dark grayish brown (10YR 3/2)
silt loam, grayish brown (10YR 5/2) dry; moderate
fine granular structure; friable; medium acid; abrupt
smooth boundary.

Bt1—8 to 14 inches; brown (10YR 4/3) silty clay loam;
common fine faint grayish brown {(10YR 5/2)
mottles; moderate fine subangular blocky structure;
firm; common fine roots; many fine pores; thin
continuous dark grayish brown (10YR 4/2) clay films
on faces of peds; thin discontinuous dark gray
(10YR 4/1) organic coatings on faces of peds;
common very dark gray (10YR 3/1) iron and
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manganese oxide accumulations; strongly acid; clear
smooth boundary.

Bt2—14 to 23 inches; grayish brown (10YR 5/2) silty
clay; many medium distinct olive brown (2.5Y 4/4)
mottles; moderate fine and medium prismatic
structure parting to moderate medium subangular
blocky; firm; few fine roots; common fine pores; thin
discontinuous grayish brown (10YR 5/2) clay films
on faces of peds; few very dark gray (10YR 3/1)
iron and manganese oxide accumulations; medium
acid; clear smooth boundary.

Bt3—23 to 30 inches; grayish brown (10YR 5/2) silty
clay loam; many medium distinct yellowish brown
(10YR 5/6) motties; weak coarse subangular blocky
structure; firm; few fine roots; common fine pores;
thin discontinuous gray (10YR 5/1) clay films on
taces of peds; few very dark gray (10YR 3/1) iron
and manganese oxide accumulations; slightly acid;
clear smooth boundary.

2B14—30 to 34 inches; yellowish brown (10YR 5/86) silt
loam; common medium distinct grayish brown (10YR
5/2) mottles; weak coarse subangular blocky
structure; firm; few fine roots; many fine pores; thin
discontinuous dark gray (10YR 4/1) clay films on
faces of peds and lining pores; few very dark gray
(10YR 3/1) iron and manganese oxide
accumuiations; many sand grains; neutral; gradual
smooth boundary. '

2Bt5-34 to 40 inches; yellowish brown (10YR 5/6)
Ioam; many medium distinct grayish brown (10YR
5/2) mottles; weak coarse subangular blocky
structure; firm; thin discontinuous dark gray (10YR
4/1) clay films on faces of peds; a layer of gravelly
loamn at a depth of 38 to 40 inches; neutral; abrupt
wavy boundary.

2Bt6—40 to 45 inches; yellowish brown (10YR 5/6) silt
loam; common medium distinct grayish brown (10YR
5/2) mottles; weak coarse subangular blocky
structure; friable; few pores; thin discontinuous dark
gray (10YR 4/1) clay films on faces of peds and
lining pores; few very dark gray (10YR 3/1) iron and
manganese oxide accumulations; few lenses of very
fine sand less than 1 inch thick; slight
effervescence; moderately alkaline; clear smooth
boundary.

2C—45 to 60 inches; yellowish brown {10YR 5/6) silt
loam; common medium prominent gray (10YR 6/1)
mottles; massive; friable; few ienses of very fine
sand less than 1 inch thick; strong effervescence;
moderately alkaline.

The solum is 40 to 60 inches thick. The silty material
is 24 to 40 inches thick.

The Ap horizon has hue of 10YR, value of 2 or 3, and
chroma of 2. The Bt horizon has hue of 10YR, value of 4
or 5, and chroma of 2 to 4. It is slightly acid to strongly
acid. The 2Bt and 2C horizons have hue of 10YR, value
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of 5, and chroma of 2 to 6. The 2Bt horizon is ¢lay loam,
loam, silt loam, or sandy lcam. It ranges from slightly
acid to moderaiely alkaline. The 2C horizon is dominantly
silt loam, loam, or sandy loam but has strata of coarser
textured material. it is nautral to moderately alkaline.

Millbrook Variant

The Millbrook Variant consists of deep, somewhat
poorly drained soils on rises on outwash plains. These
soils formed in silty material and in the underlying loamy
outwash. Permeability is moderaie in the subsoil and
rapid in the underlying material. Slopes range from 0 to 2
percent.

Millbrook Variant soils are similar to Brenton Variant
and Waynetown soils and are commonly near Bowes
Variant soils and the Mahalasville soils that have a
gravelly substratum. The surface layer of Brenton Variant
soils is thicker than that of the Millbrook Variant soils,
and the surface layer of Waynetown soils is lighter
colored. Bowes Variant soils have a subscil that is
browner than that of the Millbrook Variant soils. They are
on the slightly higher rises. Mahalasville soils are in
depressions. Their subsoil is grayer than that of the
Millbrook Variant scils, and their surface layer is darker
and thicker.

Typical pedon of Millbrook Variant silt loam, 0 to 2
percent slopes, in a cullivated field; 150 feet east and
750 feet north of the southwest corner of sec. 16, T. 20
N.,R.5W,

Ap—0 1o 9 inches; very dark grayish brown {(10YR 3/2)
silt lpam, brown (10YR 5/3) dry; moderate fine
granular structure; friable; strongly acid; abrupt
smooth boundary.

Bt1—9 to 13 inches; yellowish brown (10YR 5/4) silty
clay loam; few fine faint grayish brown (10YR 5/2)
mottles; weak fine subangular blocky structure
parting to moderate medium granular; firm; many
fine roots; many fine pores; thin disconiinuous
grayish brown (10YR 5/2) clay films on faces of
peds; thin discontinuous very dark grayish brown
(10YR 3/2) organic coatings on faces of peds; very
strongly acid; clear smooth boundary.

Bt2—13 to 18 inches; yellowish brown (10YR 5/4) silty
clay loam; many medium distinct grayish brown
{10YR 5/2) and yellowish brown (10YR 5/6)
mottles; moderate medium and fine subangular
blocky structure; firm; common fine roots; many fine
pores; thin discontinuous grayish brown (10YR 5/2)
clay films on faces of peds; very strongly acid;
gradual smooth boundary.

Bt3—18 1o 28 inches; yellowish brown (10YR 5/6) silty
clay loam; common meadium distinct grayish brown
(10YR 5/2) mottles; moderate medium subangular
blocky structure; firm; few fine roots; few fine pores;
thin continuous grayish brown (10YR 5/2) clay films
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on faces of peds; about 2 percent fine gravel; very
strongly acid; gradual wavy boundary.

2Bt4—28 to 40 inches; grayish brown {10YR 5/2) sandy
clay loam; common medium distinct yellowish brown
(10YR 5/8) mottles; weak coarse subangular blocky
structure; firm; few fine pores; thin discontinuous
grayish brown (10YR 5/2) clay films on faces of
peds; about 10 percent gravel; very strongly acid,
clear smooth boundary.

3Bt5—40 to 50 inches; gray (10YR 5/1) gravelly sandy
clay loam; common medium distinct yellowish brown
(10YR 5/6) motiles; weak coarse subangular blocky
structure; firm; thin discontinuous dark gray (10YR
4/1) clay films on faces of peds; about 15 percent
gravel; strongly acid; gradual smooth boundary.

3Bi6—50 to 58 inches; gray (10YR 5/1) gravelly coarse
sandy loam; many medium distinct olive brown (2.5Y
4/4) mottles; weak coarse subangular blocky
structure; firm; about 15 percent gravel; medium
acid; clear smooth boundary.

4C—58 to 65 inches; gray (10YR 5/1) gravelly coarse
sand; single grain; loose; few thin layers of very fine
sand; about 30 percent gravel; strong
effervescence; moderately alkaline.

The solum is 50 to 80 inches thick. The silty material
is 24 1o 40 inches thick.

The Ap horizon has hue of 10YR, value of 3, and
chroma of 2 or 3. The Bt horizon has hue of 10YR, value
of 4 or 5, and chroma of 2 to 6. It is silt loam or silty clay
loam. The 2Bt horizon has hue of 10YR, value of 5, and
chroma of 2 to 6. It is clay loam, sandy clay loam, or
loam. The content of gravel in this horizon ranges from O
to 10 percent. The 3Bt horizon has hue of 10YR, value
of 5, and chroma of 1 to 3. The content of gravel in this
horizon ranges from 15 to 35 percent. The 4C horizon is
gravelly coarse sand or gravelly loamy sand. The content
of material finer textured than very fine sand ranges from
5 to 20 percent in this horizon.

Muskego Series

The Muskego series consists of deep, very poorly
drained soils on till plains. These soils formed in sapric
material overlying coprogenous earth. Permeability is
moderate or moderately rapid in the organic material and
slow in the underlying coprogenous material. Slopes
range from O to 2 percent.

Muskego soils are similar to Palms and Wallkill soils
and are commonly near Milford and Milford Variant soils.
Palms soils formed in organic material underlain by
mineral material. Wallkill soils formed in alluvium
overlying sapric material. Milford and Milford Variant soils
have a mineral sclum. They are in the slightly higher
positions on the landscape.
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Typical pedon of Muskego muck, drained, in a
cultivated field; 2,100 feet west and 1,320 feet south of
the northeast corner of sec. 34, T. 20 N., R. 4 W.

Op—0 to 11 inches; muck, black {N 2/0) broken face
and rubbed, very dark gray (10YR 3/1) dry; about 7
percent fiber, 1 percent rubbed; moderate medium
granular structure; very friable; many fine roots;
about 55 percent mineral material; slightly acid;
abrupt smooth boundary.

Oal1—11 to 18 inches; muck, dark reddish brown {5YR
3/2) broken face and rubbed; about 7 percent fiber,
1 percent rubbed; moderate coarse subangular
blocky structure; friable; few fine roots; thin
discontinuous reddish brown (5YR 4/4) iron oxide
stains along root channels and on faces of peds;
about 71 percent mineral material; slightly acid; clear
smooth boundary.

0Oa2—18 to 26 inches; muck, dark reddish brown (5YR
3/2) broken face and rubbed; about 6 percent fiber,
1 percent rubbed; weak very coarse prismatic
structure; friable; few fine roots; thin discontinuous
reddish brown (5YR 4/4) ircn oxide stains along root
channels and on faces of peds; about 55 percent
mineral material; slightly acid; abrupt smooth
boundary.

Cg1—286 to 33 inches; coprogenous earth, very dark
grayish brown (2.5Y 3/2) broken face, very dark
grayish brown (10YR 3/2) rubbed; about 1 percent
fiber, broken face and rubbed; massive; firm; few
fine roots; thin discontinuous reddish brown (5YR
4/4) iron oxide stains along root channels; about 85
percent mineral matarial; neutral; clear smooth
boundary.

Cg2—33 to 37 inches; coprogenous earth, very dark
gray (5Y 3/1) rubbed; about 1 percent fiber, broken
face and rubbed; massive; firm; few fine roots; thin
discontinuous reddish brown (5YR 4/4) iron oxide
stains; about 85 percent mineral material; neutral;
abrupt wavy boundary.

(Gg3—37 to 46 inches; coprogenous earth, olive gray (5Y
4/2) broken face and rubbed; massive; firm; few fine
roots; many calcium ¢arbonate accumulations; thin
discontinuous reddish brown {(5YR 4/4) iron oxide
stains; about 93 percent mineral material; 2-inch
layer of gray (5YR 5/1) fine sand at a depth of
about 37 inches; mildly alkaline; gradual smooth
boundary.

Cg4—46 to 60 inches; coprogenous earth, olive gray (5Y
4/2) broken face and rubbed; massive; firm;
common calcium carbonate accumulations; about 87
percent mineral material; miidly alkaline.

The depth to coprogenous earth ranges from 25 to 40
inches. The surface fier is generally black (10YR 2/1 or
N 2/0) but in some pedons is dark reddish brown (5YR
3/2) in the lower part. The organic part of the subsurface
fier has hue of SYR or 7.5YR, value of 2 or 3, and
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chroma of less than 3. The Cg horizon has hue of 10YR,
2.5YR, or 5Y, value of 2 to 4, and chroma of 1 to 3.

Ockley Series

The Ockley series consists of deep, well drained soils
on outwash plains, terraces, moraines, and kames.
These soils formed in silty material and in the underlying
loamy and gravelly sand outwash. Permeability is
moderate in the subsoil and very rapid in the underlying
material. Slopes range from 0 to 18 percent.

Ockiey soils are similar to Rush soils and are
commonly near Rush Variant, Shadeland, Starks, and
Waynetown soils. Rush scils have less sand and more
silt in the subscil than the Ockley soils. Rush Variant,
Shadeland, Starks, and Waynetown soils have a mottled
subsoil. They are on the lower rises.

Typical pedon of Ockley silt loam, 0 to 2 percent
slopes, in a cultivated field; 1,600 feet south and 1,100
feet west of the northeast corner of sec. 33, T. 19 N, R.
4W.

Ap—0 to 10 inches; dark brown (10YR 4/3} silt loam,
pale brown (10YR 6/3) dry; weak fine granular
structure; friable; neutral; abrupt smeooth boundary.

B#1—10 to 20 inches; dark yellowish brown (10YR 4/4)
silty clay loam; maoderate medium subangular blocky
structure; firm; few fine roots; common fine pores;
thin discentinuous brown (7.5YR 4/4) clay films on
faces of peds; neutral; gradual smooth boundary.

2Bt2—20 to 33 inches; brown (7.5YR 4/4) loam;
moderate medium subangular blocky structure; firm;
common fine pores; thin discontinuous brown
{7.5YR 4/4) clay fitms on faces of peds; about 5
percent gravel; strongly acid; clear smooth
boundary.

2Bt3—33 to 47 inches; brown (7.5YR 4/4) gravelly
sandy clay loam; weak medium and coarse
subangular blocky structure; firm; thin discontinuous
reddish brown (5YR 5/3) clay films on faces of
peds; about 20 percent gravel; strongly acid; clear
smooth boundary.

2Bt4—A47 to 52 inches; reddish brown (5YR 4/4) gravelly
sandy loam; weak medium subangular blocky
structure; firm; thin discontinuous reddish brown
(5YR 5/3) clay films on faces of peds; about 15
percent gravel; slightly acid; clear irregular boundary.

2B15—52 to 58 inches; dark reddish brown (5YR 3/2)
gravelly coarse sandy loam; weak medium
subangular blocky structure; firm; thin discontinuous
dark reddish brown {5YR 3/2) clay films on faces of
peds; about 20 percent gravel; slightly acid; abrupt
irregular boundary.

3C—58 to 65 inches; yellowish brown (10YR 5/4)
gravelly coarse sand; single grain; loose; about 30
percent gravel; strong effervescence; moderaiely
alkaline.
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The solum is 42 to 60 inches thick. The silty material
is 0 to 20 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. The Bt horizon,
if it occurs, has hue of 10YR or 7.5YR, value of 4 or 5,
and chroma of 3 to 6. It is siliy clay loam or silt loam.

The upper part of the 2Bt horizon has colors similar to
those of the Bt horizon. It is loam, clay loam, or sandy
clay loam. It ranges from very strongly acid to neutral.
The lower part has hue of 7.5YR or 5YR, value of 3 or 4,
and chroma of 2 to 4. It is sandy loam, coarse sandy
loam, sandy clay loam, or the gravelly analogs of these
textures. It is medium acid to neutral.

The 3C horizon ranges from very gravelly coarse sand
to gravelly sand. A till substratum phase and a bedrock
substratum phase are recognized in the county.

Octagon Series

The QOctagon series consists of deep, well drained
soils on {ill plains. These soils formed in glacial drift or in
a thin layer of loamy material and in the underlying
loamy glacial drift. Permeability is moderate in the solum
and moderatsily slow in the underlying material. Slopes
range from 2 to 12 percent.

Octagon soils are similar to Parr soils and are
commonly near Raub and Toronto seils. Parr soils have
a surface layer that is thicker than that of the Octagon
soils. Raub soils have a surface layer that is thicker and
darker than that of the Octagon soils. Raub and Toronto
soils have a grayish and brownish, mottled subsoil. They
are on nearly level rises.

Typical pedon of Octagon loam, 2 to & percent slopes,
in a cultivated field; 400 feet south and 790 feet west of
the northeast corner of sec. 13, T. 20 N, R. 5 W.

Ap—0 to 8 inches; very dark grayish brown (10YR 4/2)
loam, grayish brown (10YR 6/2) dry; weak fine
granular structure; friable; many fine roots; neutral;
clear smooth boundary.

Bt1—8 to 16 inches; dark yellowish brown {10YR 4/4)
clay loam; moderate medium subangular blocky
structure; firm; common fine roots; common fine
pores; thin discontinuous dark brown (10¥YR 3/3)
clay films and organic coatings on faces of peds;
neuiral; gradual wavy boundary.

Bt2—16 to 24 inches; dark brown (7.5YR 4/4) loam;
moderate medium subangular blocky structure; firm;
few fine roots; common fine pores; thin
discontinuous dark reddish brown (5YR 3/2) clay
films on faces of peds; slightly acid; gradual wavy
boundary.

Bt3—24 to 30 inches; yellowish brown (10YR 5/4) loam;
weak coarse subangular blocky structure; firm; thin
discontinuous dark reddish brown (5YR 3/2) clay
films on faces of peds; about 8 percent fine gravej;
slight effervescence; moderately alkaline; diffuse
wavy boundary.

Soil Survey

C—30 to 60 inches; vellowish brown (10YR 5/4) fine
sandy loam; massive; firm; about 10 percent gravel,
violent effervescence; moderately alkaline.

The solum is 24 to 40 inches thick. The Ap horizon
has hus of 10YR, value of 4, and chroma ¢of 1 to 3. It is
silt loam or loam. The Bt horizon has hue of 10YR or
7.5YR, value of 4 or 5, and chroma of 3 to 6. It is silty
clay loam, clay loam, sandy clay loam, or loam. It ranges
from medium acid to moderately alkaline. The C horizon
has hue of 10YR, value of 5, and chroma of 3 or 4. It is
loam or fine sandy loam.

Ormas Series

The Ormas series consists of deep, well drained scils
on terraces. These soils formed in sandy material and in
the underlying loamy outwash over sandy and gravelly
outwash. Permeability is moderately rapid in the subsoil
and very rapid in the underlying material. Slopes range
from 1 to 4 percent.

Ormas soils are similar 1o Landes Variant scils and are
commonly near Boyer and Ockley soils. Landes Variant
soils do not have gravel in the subscil. Their surface
layar is thicker and darker than that of the Ormas
soils. Boyer and Ockley soils have less sand and mare
clay in the upper part of the subsoil than the Ormas
soils. They are in the slightly higher positions on the
landscape.

Typical pedon of Ormas loamy sand, 1 to 4 percent
slopes, in a pasture; 1,970 feet east and 1,970 feet
south of the northwest corner of sec. 14, T. 19 N, R. 4
W.

Ap-—0 to 9 inches; very dark grayish brown (10YR 3/2)
loamy sand, grayish brown (10YR 5/2) dry; weak
fine granular structure; very friable; neutral; abrupt
smooth boundary.

Bw1—8 te 18 inches; dark yellowish brown (10YR 4/4)
toamy fine sand; single grain; very friable; many fine
roots; few fine pores; few irregularly shaped spots
that are slightly higher in clay content; few pores
filled with very dark grayish brown (10YR 3/2)
material; neutral; gradual smooth boundary.

Bw2--18 to 27 inches; yellowish brown (10YR 5/4)
loamy sand; single grain; very friable; many fine
roots; about 1 percent fine gravel; neutral; abrupt
smooth boundary.

2Bt1—27 1o 38 inches; dark yellowish brown (10YR 4/4)
fine sandy loam; weak coarse subangular blocky
structure; firm; few fine roots; many fine pores; thin
discontinuous dark brown {7.5YR 4/4) clay films on
faces of peds; about 5 percent fine gravel; neutral;
clear smeoth boundary.

2Bt2—38 1o 51 inches; dark brown (7.5YR 4/4) gravelly
coarse sandy loam; weak fine and medium
subangular blocky structure; firm; thin discontinuous
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reddish brown (5YR 4/3) clay films on faces of peds
and coating individual sand grains; about 30 percent
gravel; neutral; clear smooth boundary.

2C—51 to 60 inches; very pale brown {10YR 7/3)
gravelly coarse sand; single grain; loose; about 50
percent gravel; strong effervescence; mildly alkaline.

The solum is 45 to 80 inches thick. The thickness of
the material coarser textured than loamy very fine sand
ranges from 20 to 40 inches.

The Ap horizon has hue of 10YR, value of 3 or 4, and
chroma of 2 or 3. It is loamy sand or loamy fine sand.
The Bw horizon has hue of 10YR, value of 4 or 5, and
chroma of 4. It is loamy sand, loamy fine sand, or sand.
The 2Bt horizon has hue of 7.5YR or 10YR, value of 4 or
5, and chroma of 4. i is coarse sandy loam, sandy clay
loam, or the gravelly analogs of these textures. The
content of gravel in this horizon ranges from 2 to 30
percent.

Palms Series

The Palms series consists of deep, very poorly drained
soils on flood plains, till plains, and moraines. These
soils formed in sapric material overlying silty material.
Permeability is moderately slow to moderately rapid in
the organic material and moderate or moderately slow in
the mineral material. Slopes range from 0 to 2 percent.

Palms soils are similar 1o Muskego soils and are
commonly near Milford, Milford Variant, and Wallkill soils.
Muskego soils formed in organic material underlain by
coprogenous earth. Milford and Miiford Variant soils have
a mineral solum. They are in the slightly higher positions
on the landscape. Wallkill soils formed in mineral
overwash overlying organic material.

Typical pedon of Palms muck, drained, in a cultivated
field; 2,430 feet south and 910 feet east of the northwest
comer of sec. 34, T. 20 N, R. 4 W.

Op—0 to 10 inches; muck, black (10YR 2/1} broken
face and rubbed, very dark gray (10YR 3/1) dry;
about 5 percent fiber, a trace rubbed; moderate
medium granular structure; very friable; neutral;
abrupt smooth boundary.

0Oa—10 to 17 inches; muck, black (10YR 2/1) broken
face and rubbed; about 5 percent fiber, a trace
rubbed; moderate medium granular structure; very
friable; many fine roots; a 2-inch layer of dark
reddish brown (5YR 3/2) hemic material at a depth
of about 15 inches; slightly acid; abrupt wavy
boundary.

Cg1—17 to 30 inches; dark grayish brown (2.5Y 4/2) silt
loam:; few fine faint olive brown (2.5Y 4/4) mottles;
gray (10¥YR 5/1) silt loam in roct channels and
pores; weak coarse subangular blocky structure;
firm; few fine roots; few fine pores; few 1- to 3-inch
layers of grayish brown (10YR 5/2) loamy sand that
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is slightly effervescent; neutral; gradual wavy
boundary.

Cg2—30 to 44 inches; grayish brown (2.5Y 5/2) silt
ioam; many fine faint light olive brown (2.5Y 5/4)
mottles; weak medium platy structure; friable; many
white (10YR 8/1) calcium carbonate accumulations;
few shells; strong effervescence; moderately
alkaline; gradual smoecth boundary.

Cg3—44 to 60 inches; gray (5Y 5/1) silt loam; massive;
friable; few layers of gray (5Y 5/1) fine sand less
than 1 inch thick; strong effervescence; moderately
alkaline.

The organic deposits are 16 to 35 inches thick. The
surface tier is black (10YR 2/1 or N 2/0) or very dark
brown (10YR 2/2). The subsurface and botiom fiers
have hue of 10¥YR or 7.5YR, value of 2 or 3, and chroma
of 1 or 2, or they are neutral in hue and have value of 2
or 3. They are slightly acid to mildly atkaline. The Cg
horizen has hue of 10YR, 2.5Y, or 5Y, value of 4 10 6,
and chroma of 1 or 2. It is loam, silt loam, clay loam, or
sandy loam.

Parr Series

The Parr series consists of deep, well drained soils on
till plains. These scils formed in glacial drift or in silty
material and in the underlying loamy glacial drift.
Permeability is moderate in the subsoil and moderately
slow in the underlying material. Slopes range from 2 to 6
percent.

Parr soils are similar to Octagon soils and are
commonly near Raub soils. Octagon soils have a surface
layer that is thinner than that of the Parr soils. Raub soils
have a mottled subsoil. They are on the less sloping
rises.

Typical pedon of Parr silt loam, 2 to 6 percent slopes,
in a cultivated field; 1,350 feet south and 1,850 feet west
of the northeast corner of sec. 4, T. 20 N.,, R. 4 W,

Ap-~0 to 11 inches; very dark grayish brown (10YR 3/2)
silt loam, brown {10Y 5/3) dry; weak fine granular
structurs; friable; strongly acid; clear smooth
boundary.

Bt1—11 to 17 inches; dark yellowish brown (10YR 4/4)
silty clay loam; moderate medium granular structure;
firm; many fine roots; many fine pores; thin
continuous very dark grayish brown {(10YR 3/2)
organic coatings and clay films on faces of pads;
strongly acid; clear smooth boundary.

2Bt2—17 to 25 inches; dark brown (7.5YR 4/4) clay
loam; modérate medium subangular blocky
structure; firm; many fine roots; many fine pores; thin
discontinuous brown {10YR 4/3) clay films on faces
of peds; about 5 percent gravel; strongly acid; clear
smooth boundary.
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2Bt3—25 to 34 inches; yellowish brown (10YR 5/6)
loam; weak coarse subangular blocky structure; firm;
common fine roots; common fine pores; thin
discontinuous brown (10YR 4/3) clay films on faces
of peds; medium acid; clear smooth boundary.

2C—34 to 60 inches; yellowish brown (10YR 5/4} fine
sandy loam; massive; firm; strong effervescence;
moderately alkaline.

The solum is 24 to 42 inches thick. The silty material
is 0 to 18 inches thick.

The Ap horizon has hue of 10YR and value and
chroma of 2 or 3. It is loam or silt loam. The Bt and 2Bt
heorizons have hue of 10YR or 7.5YR, value of 4 or 5,
and chroma of 4 to 6. They are loam, clay loam, or silty
clay loam. They range from strongly acid to neutral. The
2C horizon is loam, sandy loam, or fine sandy loam.

Pella Series

The Pella series consists of deep, very poorly drained,
moderately permeable soils on outwash plains and till
plains. These soils formed in silty material. Slopes range
from 0 to 2 percent.

Pella soils are simitar to Milford soils and are
commonly near Palms soils and the Mahalasville soils
that have a gravelly substratum. Milford and Mahalasville
soils have a solum that is thicker than that of the Pella
soils. Also, Milford soils are more clayey in the solum.
Mahalasville soils are in the slightly higher positions on
the landscape. Palms soits formed in organic material
over silty material. They are in positions on the
landscape similar to those of the Pella soils.

Typical pedon of Pella silty clay loam, in a cultivated
field; 1,400 feet south and 1,100 feet west of the
northeast comer of sec. 9, T. 20 N, R. 5 W,

Ap—0 to 11 inches; black (10YR 2/1) silty clay loam,
very dark gray (10YR 3/1) dry; weak fine granular
structure; firm; many roots; few pores; mildly
alkaline; clear smooth boundary.

Bg1—11 to 14 inches; dark gray (10YR 4/1) silty clay
loam; few fine distinct olive brown (2.5Y 4/4)
mottles; weak medium prismatic structure parting to
weak medium subangular blocky; firm; few fine
roots; mildly alkaline; clear smooth boundary.

Bg2—14 to 34 inches; grayish brown {(10YR 5/2) silty
clay loam; few fine distinct light olive brown (2.5Y
5/4) motties; weak medium prismatic structure
parting to weak medium subangular blocky; firm; few
fine roots; few fine pores; thin discontinuous gray
(10YR 5/1) coatings on faces of peds; neutral; clear
smooth boundary.

2C—-34 to 60 inches; light brownish gray (2.5Y 6/2) silt
leam; commeon medium light olive brown (2.5Y 5/6)
mottles; massive; friable; layers of very fine sand
less than 1 inch thick; strong effervescence;
moderately alkaline.

Soil Survey

The solum is 30 to 40 inches thick. It is silt loam or
silty clay loam. The depth to carbonaies ranges from 16
to 40 inches.

The Ap horizon has hue of 10YR, value of 2 or 3, and
chroma of 1. It is neuiral or mildly alkaline. The Bg
horizon has hue of 10YR 1o 5Y, value of 4 or 5, and
chroma of 1 or 2, or it is neutral in hue and has value of
4 or 5. It is neutral to moderately alkaline. The 2C
horizon has hue of 10¥YR or 2.5Y, value of 4 to 6, and
chroma of 1 or 2, or it is neutral in hue and has value of
4 or 5.

Proctaor Series

The Proctor series consists of deep, moderately well
drained and well drained scils on till plains. These soils
formad in silty material and in the underlying loamy
glaciofluvial deposits. Permeability is moderate in the
subsoil and moderate or moderately rapid in the
underlying material. Slopes range from 0 to 6 percent.

Proctor soils are similar to the Jasper soils that have a
till substratum. They are commonly near Brenton and
Drummer soils. Jasper soils have more sand and less silt
in the upper part of the subsoil than the Proctor soils.
Brenton soils have grayish motties directly below the
surface layer. They are on the lower rises. Drummer soils
have a gray subsoil. They are in depressions.

Typical pedon of Proctor silt loam, moderately wet, 0
to 2 percent slopes, in a cultivated field; 150 feet east
and 2,380 feet north of the southwest corner of sec. 6,
T.20 N, R. 4 W.

Ap—0 to 12 inches; black (10YR 2/1) siit loam, grayish
brown (10YR 5/2) dry; weak fine granular structure;
friable; strongly acid; clear smooth boundary.

AB—12 to 17 inches; dark yellowish brown {10YR 4/4)
silt loam; moderate fine subangular blocky structure
parting to moderate fine granular; firm; many fine
roots; many fine pores; thin continuous dark brown
{10YR 3/3) coatings on faces of peds; strongly acid;
clear smooth boundary.

Bt1—17 to 25 inches; dark yellowish brown (10YR 4/4)
silty clay loam; moderate medium and fine
subangular blocky structure; firm; many fine roots;
many fine pores; thin continuous brown {(10YR 4/3)
clay films on faces of peds; thin discontinuous dark
grayish brown (10YR 4/2) organic coatings on faces
of peds; strongly acid; clear smooth boundary.

Bt2—25 to 39 inches; brown {(10YR 5/3} silty clay loam;
common medium faint grayish brown (10YR 5/2)
mottles; weak coarse subangular blocky structure;
firm: few fine roots; many fine pores; thin continuous
grayish brown (10YR 5/2) clay films on faces of
peds; thin discontinuous black (10YR 2/1)
manganese and iron oxide stains on faces of peds;
few black (10YR 2/1) iron and manganese oxide
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accumulations; few clean sand grains; slightly acid;
clear smooth boundary.

2Bt3—39 to 49 inches; yellowish brown {10YR 5/4)
sandy clay loam; many medium faint grayish brown
(10YR 5/2) mottles; weak coarse subangular blocky
structure; firm; common fine pores; thin
discontinuous grayish brown (10YR 5/2) clay films
on faces of peds; thin discontinuous black (10YR
2/1) manganese and iron oxide stains on faces of
peds, few black (10YR 2/1) iron and manganese
oxide accumulations; about 3 percent gravel;
neutral; clear smooth boundary.

2BC—49 to 58 inches; yellowish brown (10YR 5/4) silt
loam; many medium faint grayish brown (10YR 5/2)
and yellowish brown (10YR 5/6) mottles; weak
coarse subangular blocky structure; firm; few black
(10YR 2/1) iron and manganese oxide
accumulations; slight effervescence; mildly alkaline;
clear smooth boundary.

2C—58 to 65 inches; yellowish brown (10YR 5/4) loam;
many fine faint grayish brown (10YR 5/2) mottles;
massive; firm; strata of yellowish brown {10YR 5/4)
loamy sand; strong effervescence; mildly alkaline.

The solum is 40 to 70 inches thick. The silty material
is 20 to 40 inches thick.

The Ap hotizon has hue of 10YR, value of 2 or 3, and
chroma of 1 to 3. The Bt horizon has hue of 10YR, value
of 3 to 5, and chroma of 3 to 6. It is silt loam or silty clay
loam. The 2Bt horizon has hue of 7.5YR or 10YR, value
of 4 to 6, and chroma of 3 to 6. It is clay loam or loam.
The 2BC herizon is loam, sandy loam, or silt loam. The
2C horizon has hue of 7.5YR or 10YR, value of 4 or 5,
and chroma of 3 fo 6. It is silt loam, loam, sandy loam,
or loamy sand. It is neutral to moderately alkaline.

Ragsdale Series

The Ragsdale series consists of deep, very poorly
drained, moderately permeable soils on till plains. These
soils formed in loess. Slopes range from O to 2 percent.

The increase in clay content from the surface soil to
the subsoil of these soils is less than is definitive for the
Ragsdale series. This difference, however, does not alter
the usefulness or behavior of the soils.

Ragsdale soils are similar to Washtenaw soils and are
commonly near Fincastle and Reesville soils.
Washtenaw soils formed in alluvium overlying a buried
soil. Fincastle and Reesville soils have a surface layer
that is lighter colored than that of the Ragsdale soils.
They are on slight rises.

Typical peden of Ragsdale silty clay loam, in a
culiivated field; 1,060 feet east and 500 feet north of the
southwest corner of sec. 4, 7. 17 N,, R. 5 W.

Ap—0 to 10 inches; very dark grayish brown (10YR 3/2)
silty clay loam, dark grayish brown (10YR 4/2) dry;
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moderate medium granular structure; friable; many
roots; neutral; clear smooth boundary.

A--10 to 13 inches; very dark gray (10YR 3/1) silty clay
loam, very dark grayish brown (10¥YR 3/2) dry; few
fine distinct olive brown (2.5Y 4/4) mottles; weak
coarse subangular blocky structure; firm; few roots;
few pores; neutral; gradual smooth boundary.

Btg1—13 to 23 inches; gray (10YR 5/1) silty clay loam;
many medium olive brown (2.5Y 4/4) motiles;
moderate medium subangular blocky structure; firm;
few roots; common pores; thin discontinuous gray
(10YR 5/1) clay films on faces of peds; neutral;
gradual smooth boundary.

Btg2—23 to 27 inches; gray (10YR 5/1) silty clay loam;
many medium distinct yellowish brown (10YR 5/86)
mottles; weak medium prismatic structure parting 1o
moderate medium subangular blocky; firm; common
roots; common pores; thin discontinuous grayish
brown (10YR 5/2) clay films on faces of peds;
neutral; gradual smooth boundary.

Btg3—27 to 37 inches; gray (10YR 5/1) silty clay loam;
many medium distinct yellowish brown {(10YR 5/6)
mottles; weak medium prismatic structure parting to
moderate medium subangular blocky; firm; common
rocts; common pores; thin discontinuous grayish
brown (10YR 5/2) clay films on faces of peds;
neutral; gradual smooth boundary.

Btg4—37 to 50 inches; light brownish gray {10YR 6/2)
silt loam; many coarse prominent yellowish brown
(10YR 5/6) mottles; weak fine subangular blocky
structure; friable; common roots; common pores;
thin discontinuous grayish brown (10YR 5/2) clay
films on facas of peds; mildly alkaling; clear smooth
boundary.

Cg—50 to 60 inches; yellowish brown (10YR 5/6€) silt
loam; many coarse prominent light brownish gray
{(10Y 6/2) mottles; massive; friable; strong
effervescence; moderately alkaline.

The solum is 48 to B0 inches thick. The Ap horizon
has hue of 10YR, vaiue of 2 or 3, and chroma of 1 or 2.
The Btg horizon has hue of 10YR, value of 4 to 6, and
chroma of 1 to 6. It is dominantly silty clay loam but is
silt loam in a few pedons. The Cg horizon is mildly
alkaline or moderately aikaline.

Raub Series

The Raub series consists of deep, somewhat poorly
drained, moderately slowly permeable s6ils on rises on
1ill plains. These soils formed in silty material and in the
underlying loamy glacial drift. Siopes range from 0 to 2
percent.

Raub soils are similar to Toronto seils and are
commonly near Proctor and Drummer soils. Toronto seils
have a dark surface layer that is thinner than that of the
Raub soils. Proctor scils do not have motiles directly
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below the surface layer. They are on the higher rises.
Drummer soils are more clayey in the surface layer than
the Raub soils. They are in depressions.

Typical pedon of Raub sili loam, 0 to 2 percent slopes,
in a cultivated field; 350 feet south and 300 feet west of
the northeast corner of sec. 8, T. 20 N,, R. 3 W.

Ap—0 to 10 inches; very dark gray (10YR 3/1) silt loam,
grayish brown (10YR 5/2) dry; weak fine granular
siructure; friable; medium acid; abrupt smooth
boundary.

A—10 to 13 inches; very dark gray (10YR 3/1) silt loam,
grayish brown (10YR 5/2) dry; moderate fine
granular structure; friable; medium acid; clear
smooth boundary.

Bi1—13 to 18 inches; dark grayish brown (10YR 4/2)
silty clay loam; common fine faint dark brown (10YR
4/3) motiles; weak medium subangular blocky
structure; firm; few fine roots; few fine pores; thin
discontinuous very dark grayish brown (10YR 3/2)
clay films and organic coatings on faces of peds;
strongly acid; clear smooth boundary.

Bt2—18 to 32 inches; dark yellowish brown (10YR 4/6)
silty clay loam; few fine prominent grayish brown
(10YR 5/2) moitles; weak fine prismatic structure
parting to moderate medium subangular blocky; firm;
few fine roots; few fine pores; thin continuous very
dark gray (10YR 3/1) clay films on faces of peds;
strongly acid; clear smooth boundary.

Bt3—32 to 37 inches; yellowish brown (10YR 5/6) silty
clay loam; common fine prominent light brownish
gray (10¥YR 6/2) mottles; weak medium prismatic
structure parting to moderate medium subangular
blocky; firm; few fine roots; few fine pores; thin
discontinuous gray (10YR 5/1) clay films on faces of
peds; slightly acid; clear smooth boundary.

2Bt4—37 to 50 inchas; yellowish brown (10YR 5/6)
loam; common fine prominent light brownish gray
(10YR 6/2) mottles; moderate medium subangular
blocky structure; firm; about 3 percent gravel; thin
discontinuous gray (10YR 5/1) clay films on faces of
peds; neutral; clear smooth boundary.

2Bt5—50 to 60 inches; dark yellowish brown (10YR 4/6)
loam; common fine preminent light brownish gray
(10YR 6/2) motiles; weak medium subangular
blocky siructure; firm; about 3 percent grave!; thin
disconiinuous dark gray (10YR 4/1) clay films on
faces of peds; neutral; clear smooth boundary.

2C—860 to 70 inches; yellowish brown (10YR 5/4) loam;
few fine faint grayish brown (10YR 5/2) mottles;
massive; friable; strong effervescence; moderately
alkaline.

The solum is 40 to 60 inches thick. The silty material
is 22 to 40 inches thick.

The Ap horizon has hue of 10YR, value of 2 or 3, and
chroma of 1 or 2. The Bt horizon has hue of 10YR, value
of 4 or 5, and chroma of 2 to 6. It is strongly acid to
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slightly acid. The 2Bt horizon has colors similar to those
of the Bt horizon. It is clay loam or loam.

Reesville Series

The Reesville series consists of deep, somewhat
poorly drained soils on fill plains and outwash plains.
These soils formed in loess. Permeability is moderate in
the upper part of the profile and moderately slow in the
lower part. Slopes range from 0 to 2 percent.

Reesville seils are similar to Crosby and Fincastle soils
and are commonly near Birkbeck, Ragsdale, and Xenia
soils. Crosby and Fincastle soils have more sand in the
lower part of the solum than the Reesville soils. Birkbeck
and Xenia soils do not have mottles in the upper part of
the subsoil. They are on rises and breaks. Ragsdale
soils are in depressions. Their surface layer is thicker
and darker than that of the Reesville soils, and their
subsoil is grayer.

Typical peden of Reesville silt icam, 0 to 2 percent
slopes, in a cultivaied field; 2,380 feet west and 2,440
feet north of the southeast comer of sec. 27, T. 19 N,,
R.6wW.

Ap—0 to 8 inches; dark grayish brown (10YR 4/2) silt
loam, light brownish gray (10YR 6/2) dry; weak fine
granular structure; friable; many fine roots; common
very dark gray (10YR 3/1) iron and manganese
oxide 