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This is a publication of the National Cooperative Soil Survey, a joint effort
of the United States Department of Agriculture and agencies of the States,
usually the Agricultural Experiment Stations. In some surveys, other Federal
and local agencies also contribute. The Soil Conservation Service has leader-
ship for the Federal part of the National Cooperative Soil Survey. In line with
Department of Agriculture policies, benefits of this program are available to
all, regardless of race, color, national origin, sex, religion, marital status, or age.

Major fieldwork for this soil survey was completed in the period 1968-74.
Soil names and descriptions were approved in 1975. Unless otherwise indicated,
statements in the publication refer to conditions in the survey area in 1975.
This survey was made cooperatively by the Soil Conservation Service; the
Ohio Department of Natural Resources, Division of Lands and Soil; and the
Ohio Agricultural Research and Development Center. It is part of the technical
assistance furnished to the Mercer County Soil and Water Conservation Dis-
trict.

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

Cover: A former glacial lake basin known as “Cranberry Prairie” in
southern Mercer County. The broad flats are occupied dominantly by
Montgomery and McGary soils.
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Foreword

The Soil Survey of Mercer County, Ohio contains basic information useful
for any land planning program. Of prime importance are the predictions of soil
behavior for selected land uses. Also highlighted are limitations or hazards to
land uses that are inherent in the soil, improvements needed to overcome these
limitations, and the impact that a selected land use will have on the environ-
ment.

This soil survey has been prepared to meet the needs of different users.
Farmers, ranchers, foresters, or agronomists can use it to determine the poten-
tial of the soil and the management required for food and fiber production.
Planners, community officials, engineers, developers, builders, or homebuyers
can use it to plan use of land, select sites for construction, develop soil
resources, and identify special practices that may be needed to insure proper
performance. Conservationists, teachers, students, and specialists in wildlife
management, recreation, waste disposal, or pollution control can use the soil
survey to help understand, protect, and enhanee the environment,

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

These and many other soil properties that affect land use are described in
this soil survey. This publication also shows, on the general soil map, the loca-
tion of broad areas of soils and, on detailed soil maps, the location of each kind
of soil. It provides descriptions of each kind of scil in the survey area and
gives much information about each soil for specific uses. Additional information
or assistance in using this publication is available in the local office of the Soil
Conservation Service or the Cooperative Extension Service.

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

ﬂ/mf - ;«&uﬁéfb‘fvu

Robert E. Quilliam
State Conservationist
Soil Conservation Service
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SOIL SURVEY OF MERCER COUNTY, OHIO

By T. C. Priest, Ohio Department &f Natural Resources, Division of Lands and Soil

Fieldwork by: T. C. Priest, A. R. Brock, F. L. Cunningham, and D. L. Brown, Ohio Department of Natural Resources,
Division of Lands and Seil; and L. A. Tornesand V. L. Siegenthaler, Soil Conservation Service

United States Department of Agriculture, Soil Conservation Service, in cooperation with Ohio Department of Natural Resources,
Dhivision of Lands and Soil, and Ohio A.gricultural Research and Dmlopment Center

General nature of the county

MERCER COUNTY is in west-central Ohio, along the
Indiana border (see facing page). It occupies about 444
square miles, or 284,160 acres. Celina, the county seat and
the only city, is in the east-central part of the county. In
1970, the total population of the county was 365,265.

Mercer County is one of the more important agricul-
tural counties in Ohio. Cash grain farming dominated by
corn and soybeans is the major farm enterprise in the
northern part of the county. Cash grain and livestock
farming are dominant in the southern part. Tomatoes are
an important specialty crop.

Poor natural drainage is the major soil imitation in the
flatter areas. Erosion is the major hazard in sloping areas.
If adequate artificial drainage iz provided, erosion is con-
trolled, and the soil ia otherwise well managed, most of
the soils are highly productive.

Although Mercer County is dominantly agricultursl,
nonfarm development, particularly residential develop-
ment, is constantly taking place. This development is not
on the scale that prevails in large metropolitan areas, but
many of the same limitations and hazards are commonly
encountered. These limitations and hazards are particu-
larly evident near Grand Lake St. Marys.

Climate

Mercer County is cold in winter and warm in summer,
Winter precipitation, frequently snow, results in a good
accumulation of soil moisture by spring and minimizes
drought during summer on most soils, Normal annual
precipitation is adequate for all crops that are suited to
the temperature and the length of the growing season.

Table 1 gives data on temperature and precipitation for
the survey area, as recorded at Celina, Ohio for the
period 1957 to 1975. Table 2 shows probable dates of the
first freeze in fall and the last freeze in spring. Table 3
provides data on length of the growing season.

In winter the average temperature is 28 degrees F, and
the average daily minimum temperature is 20 degrees.

The lowest temperature on record, which occurred at
Celina on January 16, 1972, is minus 19 degrees. In
summer the average temperature iz 72 degrees, and the
average daily maximum temperature is 83 degrees. The
highest recorded temperature, which oecurred on July 24,
1966, is 99 degrees.

Growing degree days, shown in table 1, 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 firat freeze in fall

Of the total annual preecipitation, 20 inches, or 56 per-
cent, usnally falls in April through September, which in-
cludes the growing season for most crops. In 2 years out
of 10, the rainfall in April through September is less than
17 inches. The heaviest 1-day rainfall during the period of
record was 443 inches at Celina on September 17, 1969.

Thunderstorms occur on about 41 days each year, and 20
of these days are in summer.

Average seasonal snowfall is 36 inches. The greatest
snow depth at any one time during the period of record
was 14 inches. On the average, 22 days have at least 1
inch of snow on the ground, but the number of such days
varies greatly from year to year.

The average relative humidity in midafternoon is about
60 percent. Humidity is higher at night, and the average
at dawn is about 80 percent. The percentage of possible
sunshine is 70 in summer and 40 in winter. The prevailing
wind is from the south-southwest. Average windspeed is
highest, 12 miles per hour, in March.

Tornadoes and severe thunderstorms occur oceasionally.
They are usually of local extent and of short duration,
and the resulting damage varies from area to area.

Climatic data in this section were specially prepared for
the Soil Conservation Service by the National Climatic
Center, Asheville, North Carolina.
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Physiography, relief, and drainage

Mercer County is a part of the Indiana and Ohio Till
Plain section of the Central Lowland physiographic
province. The highest elevation is about 1,070 feet above
sea level, near the Mercer-Darke County Iine between
Union City and Jenkins Roads in southwestern Gibson
Township. The lowest elevation ia 78¢ feet above sea level
where the St. Marys River enters Van Wert County.

Much of the northern two-thirds of the county has a
nearly level and gently sloping topography, and major
changes in relief are evident only along streams and on
the Wabash and Fort Wayne moraines.

Thesonthemthirdhasstrongerrehefmdamootb
gently sloping and sloping topography dominated by the
St. Johns and Misxissinews moraines. One major excep-
tion is8 a sizeable lacustrine area extending from the
south-central to the southeastern part of the eounty and
lying to the south of the St. Johns morsine. The western
part of this lacustrine area, which is the larger part, is
drained by the Wabash River and is known locally as
“Cranberry Prairie.”

Blount and Pewamo soils are dominant in nearly level
and gently sloping areas, whereaz Blount and Glynwood
soils are dominant in gently sloping and sloping aress
Montgomery soils are dominant in the lacustrine aress.

Mercer County is a part of two eontinental watersheds.
The Ohic-Erie Divide crosses the ecounty in a general
enst-west direction and is partly oriented to the Wabash
moraine through its central extension in the ecounty.
North of thie divide, the county is mostly drained into
Lake Erie by the St. Marys River and its tributaries. A
small acreage in the northeastern part of the counmty is
drained by the Little Auglaize River, which flows even-
tuslly to Lake Erie. The area several square miles south
of Grand Lake is drained northward to the lake, then to
the St. Marys River, and eventually to Lake Erie. South
of the Ohio-Erie Divide, the major part of the county is
drained by the Wabash River and its tributaries, which
flow to the Ohio River. A small acresge in the southeast-
ern part of the county is in the Great Miami River
system flowing eastward out of the county in Mile Creek
and to the Okio River. _

Grand Lake lies across the Ohio-Erie Divide. It is an
artificially created body of water 14,500 scres in aige, two-
thirds of which is in Mercer County. The lake was created
by damming each end of a long, narrow swale to provide
water for the Ohio-Erie Canal system. It drains to Lake
Erie from the east and to the Ohio River from the west
by Beaver Creek, a major tributary of the Wabash River
in Mereer County.

Geology

Mercer County has been covered by continental
glaciers at least three times. Wisconsin age glacial drift
covers the entire county (3). Older glucial deposits are
evident only in deeply buried pre-Wisconsin age valleys

of the Teays River system. The approximste loestion of
the Teays River shows that the river entered present day
Mercer County from the east in the area of Grand Lake
and coursed northwestward into Indians in the latitude of
Bisck Creek Township (5).

The Wisconsin age giacial drift includes till; outwash;
loess, or silty wind-blown deposits; lacustrine materisl, or
clayey and silly water-deposited material; and alluviom,
The glacial drift covers limestone bedrock, mostly of the
Niagars Formation of Silurian age. A small part of the
county in the northeast cormer ia underlain by younger
limestone bedrock of the Monroe Formation. The glacial
drift ranges in thickness from several hundred feet to a
thin mantle in one area in the central part of the county.

Evidence indicates that the last glacier advanced

from northeast to southwest acroas the county.
Interstages of this glacier are revealed by the presence of
four end morsaines, striking gently sloping and sloping
landforms created by successive sdvances and retreats of
the ice mass spanning a period of several thousand years.
These end moraines are, from south to north, the Mis-
sissinews, the oldest; the St. Johns; the Wabash; and the
Fort Wayne, the youngest. Between these end moraines,
the pglacial till was depogited more evenly, and the
morsine iz ealled & ground moraine. During each retreat,
channels were cut through the glacial till by the melt
water and the present drainage pattern was created. In
some sreas the melt water deposited outwash sand and
gravel, moat noticeably in front of the Fort Wayne
moraire. In these areas Digby, Eldesn, Galbman, Haskins,
Millgrove, Ockley, and Rawson soils formed.

Movement of the glacisl ice over what is now Mercer
County enriched the glacial till with a high percent of
limestone and dolomite pebbles and fine materisl in the
form of ground up limestone and dolomite. The giacial
drift also includes numervus igneous rocks that were
transported hundreds of miles from the north,

During the immediate postglacial periods, there were
warm dry periods during which winda blew fine silt-size

g from the bare giacial drift, probably over an ex-
tensive area, and deposited the material, to depths rang-
ing from a few to several inches, over other areas of gia-
cial drift in “the ¢ounty. In many areas this material, or
Joess, has contributed to the silty nature of the surface
layer of Blount, Eiliott, Glynwood, Morley, and Pewamo
soils, which formed mainly in glacial till.

Behind the Missisginews mornine and in front of the St.
Johns moraine in the southern part of the county, the
retreating glacial ice crested a sizeable depression. When
the depression was filled with melt water from the glaci-
er, & large Iske was crested. Sity and clayey sediment
that washed in from areas surrounding the Iske built up
at the bottom of the lake. After the lake water receded,
McGary and Montgomery soils formed in these lake
deposits. In a few places on the lakebed where elevation
is lowest and in other depressions in the county, a bog, a
place where organic msterial accumulates, formed. Car-
lisle, Edwards, and Qlentangy soils formed in this materi-
al
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In the present stream valleys, & more recent deposition
of soil material has taken place. This alluvium was eroded
from soils on uplands and terraces and deposited on flood
plains. Eel, Defiance, Genesee, Shoals, Sloan, and
Wabasha soils formed in this alluvium.

Farming

Mercer County is a leading agricultural county in Ohio.
It is one of the most rural of Ohio counties. Approximate-
ly 81 percent of the total land area was cropland in 1967
M.

In 1975, Mercer County was second in Ohio in total
farm receipts; first in poultry and egg income; second in
dairy products; fifth in hog production; tenth in soybean
production; and seventh in corn production {#).

According to the 1969 Census of Agriculture, the
average size of farms increased from 141 acres in 1964 to
144 acres in 1969. The number of farms increased from
1,978 to 2,029 during this period.

From 1964 to 1969, the acreage in corn decreased from
78,722 to 68,423 acres, that in wheat decreased from
30,6556 to 22,098 acres, and that in hay decreased from
30,479 to 24,920 acres. During the same period, the acre-
age in soybeans for grain increased from 46,006 to 60,406
acres. The acreage in truck crops of potatoes, green
beans, and tomatoes also decreased slightly during this
period. The number of hogs and pigs increased from
82,093 in 1964 to 86,341 in 1969. The number of cattle and
calves remained about the same..

History

In June of 1795, the Treaty of Greenville was signed by
the Indians. All lands east and south of the Greenville
Treaty Line were surrendered to the United States. The
area between the Ohio River and the Great Lakes west
to the Mississippi River for the first time was solely
under the jurisdiction of the United States of Ameriea
(8.

During the ensuing years, Mercer County was part of
areas known as Wayne County, Michigan and Hamilton,
Montgomery, and Darke Counties, Ohio. On January 2,
1824, it was detached from Darke County by the Ohio
legislature and was organized as a separate county. Van
Wert County was attached to Mercer County for official
purposes until 1887, when it was organized separately.
During 1848 and 1849, boundary adjustments were made
with surrounding counties. Celina became the county seat
in 1839, '

Early settlement began in 1817 in the southern part of
the county and in about 1819 in the northern part. Most
of the early settlers in the northern six townships moved
to Mercer County from other parts of Ohio or other

States. Early settlement in the eight townships to the
south started in Gibson Township.

How this survey was made

Soil scientists made this survey to learn what kinds of
soil are in the survey area, where they are, and how they
can be used. The soil scientists went into the area know-
ing they likely would locate many soils they already knew
something about and perhaps identify some they had
never seen before. They observed the steepness, length,
and shape of slopes; the size of streams and the general
pattern of drainage; the kinds of native plants or crops;
the kinds of rock; and many facts about the soils. They
dug many holes to expose soil profiles. A profile is the
sequence of natural layers, or horizons, in a soil; it ex-
tends from the surface down into the parent material,
which has been changed very little by leaching or by the
action of plant roots.

The soil scientists recorded the characteristics of the
profiles they studied, and they compared those profiles
with others in eounties nearby and in places more distant.
Thus, through correlation, they elassified and named the
soils according to nationwide, uniform procedures.

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

The areas shown on a s80il map are called soil map units.
Some map units are made up of one kind of soil, others
are made up of two or more kinds of soil, and a few have
little or no soil material at all. Map units are discussed in
the sections “General soil map for broad land-use
planning” and “Soil maps for detailed planning.”

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

But only part of a soil survey is done when the soils
have been named, described, interpreted, and delineated
on saerial photographs and when the laboratory data and
other data have been assembled. The mass of detailed in-
formation then needs to be organized so that it is readily
available to different groups of users, among them far-
mers, managers of rangeland and woodland, engineers,
planners, developers and builders, homebuyers, and those
seeking recreation.
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General soil map for broad land-use
planning

The general soil map at the back of this publieation
shows, in coler, mep units that have a distinet pattern of
soils and of relief and drainage. Each map unit is a unique
natursl landseapo. Typieally, a map unit consists of one or
more major soils and some mingr sofls. It is named for
the major soils. The soils making up one unit can oocur in
other units byt in 3 difforent pattern.

The general soil map provides a broad perspective of
the soils and landscapes in the aurvey sres. It provides a
basis for cemparing the potentisl of large aress for
general kinds of land use. Areas that are, for the wost
pert, suited to certain kinds of farming or to other land
uses ean be identified on the map. Likewise, aress of seila
having properties that are distinetly unfavorable for cer-
tain land uses can be loeatad.

Because of its small scale, the map does not shew the
kind of soil at & speecific site. Thus, it is not suitable for
planning the management of a farm or field or for select-
ing a site for a road or huilding or othar structure. The
kinds of sell in wny one map unit differ from place to
place in slope, depth, stoniness, drainage, or other charac-
teriatics that affeet their management.

L. Blount-Pewamo

Level, nearly level, and gently sloping, somewhat poorly
drained and very poorly drained soils formed in glacial
till

This mep unit occurs as broad areas on til] plaine. Most

depressions.

Thhmapmﬁtmabonupahmt&pm&ntdmm
It is about 56 percent Blomnt sofls, 46 percent Pewamo
soils, and 10 percent. soils of minor extent.

Blount, soils are somewhat poorly drained, nesyly level
Mmﬂyshmmmdmmmm
low kmolls, and foot siopes. Permenbility is slow or
modeutelynlow,mdmmﬂknlowmdmﬂﬁm.me

Ofmmexhntinthismpunitm(ibn
knolls and side slopes adjacent to drainsgewsys; Mont-
gomery and McGary soils in old shallow giscial lakes; El-
liottnoilsonfootslopn,inlbontthemm
Blount soils; and Milladale soils in sreas where badroek
atadepthofmtodomehas.xlhoofmimrem

northempartoftheeountymdio&mhmmad
livestock farming in the southern part. Corn, soybeans,

whest, cats, hay, pasture grasses, and towatoss are the
prineipal crops. The seile have goad potentisl for farming
and woodland. The potentinl is posr for bullding nsite
mdwmﬂ&hwww
mont recreation usea.

The sessonal high water table is the main Bmitation for
mmtmlldnhmiwﬂ:etﬂthdmmaﬂm

Neariy level to sloping, somewhat posriy drained and
maoderately well drained soile formed in glacial till

the slow or moderstely slow permeability.
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3. Montgomery-McGary

Level, nearly level, and gently sloping, very poorly
drained and somewhat poorly drained soils formed in
lake-deposited clay and silt

This map unit occurs as broad areas in old shallow gla-
cial lakes on till plains. Most areas are flat, and slight
rises are interspersed with drainageways.

This map unit makes up about 6 percent of the county.
It is about 65 percent Montgomery soils, 21 percent Me-
Gary soils, and 14 percent soils of minor extent.

Montgomery soils are very poorly drained, level and
nearly level, fine textured soils in depressional areas.
Permeability is slow or very slow, and runoff is very
slow. The seasonal high water table is near the surface.
McGary soils are somewhat poorly drained, nearly level
and gently sloping, moderately fine textured soils on
rises. Permeability is slow or very slow, and runoff is
slow and medium. The seasonal high water table is
between depths of 12 and 36 inches.

Of minor extent in this map unit are Pewamo aoils in
depressions; Blount soils on slight rises and low knolls;
and Edwards soils, which formed in an organic deposit
over marl, in some of the deeper depressions. Also of
minor extent are Olentangy soils southeast of the village
of Cranberry and at the base of the Fort Wayne moraine.

The major soils are used mainly for cash grain farming.
Corn and soybeans are the principal crops. Tomatoes are
an important specialty crop on the Montgomery soils.
Both major soils have good potential for farming,
woodland, and habitat for wetland wildlife and poor
potential for building site development and sanitary facili-
ties. The potential for most recreation uses is poor or fair.,

The main limitation for most uses is the very poor and
somewhat poor natural drainage. The slow or very slow
permeability and the high shrink-swell potential are
limitations . for building site development and sanitary
facilities. McGary soils are better suited than Mont-
gomery soils to most community development uses. Main-
tenance of tilth in the fine textured and moderately fine
textured surface layer is a major concern for farming.

4. Defiance-Wabasha

Level and mearly level, somewhat poorly drained and
very poorly drained soils formed mainly in fine lextured
and moderately fine textured recent alluvium

This map unit is on flats on flood plaine and is
frequently flooded. Areas are narrow along the smaller
streams and wide along the larger ones.

This map unit makes up about 8 percent of the county.
It is about 43 percent Defiance soils, 20 percent Wabasha
soils, and 37 percent soils of minor extent.

Defiance soils are somewhat poorly drained, ievel and
nearly level, fine textured soils that commonly are ad-
jacent to the streams and occupy the entire flood plain
along some small streams. They formed in fine textured

and moderately fine textured recent alluvium. Permeabili-
ty and runoff are slow or very slow. Wabasha soils are
very poorly drained, level and nearly level, fine textured
soils in low lying areas on flood plains. They formed in
fine textured recent alluvium. Permeability is alow, and
runoff is very slow. Some areas are ponded after the
floodwater recedes. Both soils have a seasonal high water

~ table near the surface.

Of minor extent in this map unit are Sloan, Shoeals, and
Eel soils in small areas that are intermingled with the
major soils on the flood plains. Also of minor extent are
Ockley and Haskins soils in narrow strips on stream ter-
races and Glynwood and Morley soils in narrow strips on
valley walls.

The major soils are used mainly for cash grain farming.
Some areas are used for pasture and woodland. The soils
have good potential for farming and good or fair potential
for woodland. The potential for building site development,
sanitary facilities, and most recrestion uses is poor.

The main limitations for most uses are the somewhat
poor and very poor natural drainage and the flood hazard.
The slow or very slow permeability and the high shrink-
swell potential are additional limitations for building site
development and sanitary facilities. Maintenance of tilth
in the fine textured surface layer is a major concern for
farming. Winter crops and early spring crops, such as
wheat, oats, and specialty crops, are generally not grown
because of the flood hazard. Surface drains greatly im-
prove drainage.

5. Shoals-Genesee

Level and nearly level, somewhat poorly drained and well
drained soils formed in medium textured and moderately
coarse textured recent alluvium

This map unit is on flats on flood plains and is com-
monly flooded. Most areas are long and narrow.

This map unit makes up about 2 percent of the county.
It is about 33 percent Shoals soils, 26 percent Genesee
8oils, and 42 percent soils of minor extent.

Shoals soils are somewhat poorly drained, level and
nearly level, medium textured soils in low lying aress
near slope bresks to the uplands. They formed in medium
textured recent slluvium. The seasonal high water table is
beiween depths of 12 and 36 inches. Permeability is
moderate, and runoff is very slow. Genesee soils are well
drained, level and nearly level, medium textured soils that
are in the highest positions on the flood plains, commonly
adjacent to the stream. They formed in medium textured
and moderstely coarse textured recent alluvium. Permea-
bility in moderate, and runoff is slow.

Of minor extent in this map unit are Sloan and
Wabasha soils in the lowest positions on the flood plains
and Eel s0ils in an intermediate position between Genesee
and Shoals soils. Also of minor extent are Blount, Glyn-
wood, and Morley soils in narrow strips on valley walls
and uplands.
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The major sofls are used mainly for annusl fleld crops
and specialty crops thst are planted after the period of
most spring flooding. Buch crops ar winter wheat may be
severely damaged by floodwater in winter and early in
spring. Some areas are used for pasture. The sofls have
good potential for farming and woodland. They have poor
potential for building site development, sanitary facilities,
and many recreation uses.

‘Diking to control flooding is difficult, Artificial drainage
is needed in Shoals soils for more timely tillage and im-
proved erop production. Adequate outlets are difficult to
establish in many aress because of the flat tepography
and the water level in the streams. The flood hazard on
both aoils and the somewhat poor natural drainage of the
Shoals polls are serious limitations for building site
development, sanitary faeilities, and many recrestion uses.

6. Sloan

Level and nearly level, very poorly drained soils formed

in moderately coarse textured to moderately fine textured
recent alluvium

Thismapunitisinlowlyingﬂatareuonﬂoodpldm
and is frequently flooded. Most areas are long and nar-
row,

This map unit makes up about 1 percent of the county.
It is about 74 percent Sloan soils and 26 percent soils of
minor extent.

Sloan soils are very poorly drained, level and nearly
level, moderately fine textured soils that are in depressed
areas near slope breaks to the uplands slong the larger
streams. They occupy the entire flood plain slong small
streams. They formed in moderately coarse textursd to
moderately fine textured recent alluvium. The seasonal
high water tsble is near the surface. Permeability is
moderate or moderately slow. Runoff is very slow, and
some aress are ponded,

Of minor extent in this map unit are Shoals soils in low
lying areas near slope breaks to the uplands and Eel soils
adjacent to the streams.

The major soils are used for row crops, pasture, and
woodland. They sre not well suited to small grain because
of the very poor natursl drainage and the flooding, Areas
that are difficult to drain are commonly used for pasture
and woodland. The soils have good potential for farming
and woodland. The potential for building site develop-
ment, sanitary facilities, and recreation uses is poor.

Flooding and seasonal wetness limit these soils for
most uses, In many places outleta for subsurface drains
are difficult to establish because the soils are in low posi-
tions. Diking to control flooding is difficult.

7. Millgrove-Digby-Gallman

Level, nearly level, and gently sloping, very poorly
drained to well drained soils formed in glacial outwash

This map unit occurs as broad to narrow areas on
stream terraces, Most areas are flat, and slight undula-
tions are interspersed with drainageways.

This map unft makes up about 1 percent of the county.
It is about 45 percent Millgrove soils, 20 percent Digby
sofls, 15 percent Gallman soils, and 20 percent soils of
minor extent.

Miligrove soils are very poorly drained, level and nearly
level, moderately fine textured soils in low lying positions.
The seasonal high water table is at the surface. Permes-
bility is moderate, and runoff is very slow. Digby solls are
somewhat poorly drained, nearly level and gently sloping,
medium textured soils on slightly elevated flats, on short
slope breaks, snd near the base of the flanks of stream
terraces. The seasonal high water table is near the sur-
tm Permeability is moderate in the subsoll and rapid in

the substratum, Runoff is slow or medium. Gallman soils
are well drained and moderately well drained, gently slop-
ing, medium textured and moderately coarse textured
soils on low knolls and slope bresks. Permeability is
moderately rapid, and runoff is slow or medium.

Of minor extent in this map unit are Haskins, Glyn-
wood, Morley, Blount, and Rawson soils on slope breaks
to the uplands and Defiance, Wabasha, Genesss, Eel,
Shoals, and Bloan soils in narrow strips on flood plains.
Also of minor extent are Ockley soils on flats and slight
rises.

The major soils are used mainly for farming and spe-

cialty crops, for which they have good potential. They alsc
have good potential for woodland, Miligrove and Digby
soils have poor potential for building site development
snd recreation uses, but Gallman sofls have good potential
for those uses. _ _
. The seasona) wetness of the Millgrove and Digby roils
is the main Hmitation. This imitation can be overcome for
such uses as farming by surface and subsurface drains.
These soils dry earlier in spring if artificially drained. The
effluent from sanitary facilities on these soils can pollute
underground water supplies.

Soil maps for detailed planning

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

Preceding the name of each map unit is the symbal that
identifies the sofl on the detailed soil maps. Each soil
description includes general facts about the soil and a
brief description of the soil profile. In each description,
the principal hazsrds and Hmitations are indicated, and



MERCER COUNTY, OHIO 7

the management concerns and practices needed are
discussed.

The map units on the detailed soil maps represent an
area on the landscape made up mostly of the soil or soils
for which the unit is named. Most of the delineations
shown on the detailed s0il map are phases of soil series.

Soils that have profiles that are almost alike make up a
soil series. Except for allowable differences in texture of
the surface layer or of the underlying substratum, all the
soils of a series have major horizons that are similar in
composition, thickness, and arrangement in the profile. A
soil series commonly is named for a town or geographic
feature near the place where a soil of that series was
first observed and mapped. The Gallman series, for exam-
ple, was named for a road in Mercer County.

Soils of one series can differ in texture of the surface
layer or in the underlying substratum and in slope, ero-
sion, stoniness, salinity, wetness, or other characteristica
that affeet their use. On the basia of such differences, a
soil series is divided into phases. The name of a #0il phase
commonly indicates a feature that affects use or manage-
ment. For example, Glynwood silt loam, 2 to 6 percent
slopes, is one of several phases within the Glynwood se-
ries.

Most map units include small, scatiered areas of soils
other than those that appear in the name of the map unit.
Some of these soils have properties that differ substan-
tially from those of the dominant soil or soils and thus
could significantly affect use and management of the map
unit. These soils are described in the description of each
map unit. Some of the more unusual or strongly contrast-
ing soils that are included are identified by a special sym-
bol on the 80il map.

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

The acreage and proportionate extent of each map umt.
are given in table 4, and additional information on proper-
ties, limitations, capabilities, and potentials for many soil
uses is given for each kind of soil in other tables in this
survey. (See “Summary of tables.”) Many of the terms
used in describing soils are defined in the Glossary.

BoA—Blount silt loam, 0 to 2 percent slopes. This
deep, nearly level, somewhat poorly drained soil is on
slight risea on ground moraines. Most areas are oval or ir-
regularly shaped and range from b to 50 acres in size.

Typically, the surface layer is dark grayish brown, fria-
ble silt loam about 8 inches thick. The subsoil is about 23
inches thick. It is mostly dark yellowish brown and gray-
ish brown, mottled, firm eclay, silty clay loam, and silty
clay. The substratum to a depth of about 60 inches is
brown and yellowish brown, mottled, ealeareous, very
firm clay loam. In some areas in Recovery Township, the
surface layer is 10 to 15 inches thick. In some areas in

Union Township, it is loam that is less susceptible to
crusting,

Included with thia soil in mapping are areas of the very
poorly drained Pewamo soils in drainageways and depres-
sions; small areas of the moderately well drained Glyn-
wood soils on low knolls; and some areas, mainly in
Center Township, where the subsoil is thinner and depth
to the substratum is 15 to 20 inches. Also included are
narrow areas of McGary scils that formed in lakebed
sediments in old shallow glacial lakes. Included soils make
up less than 10 percent of most areas.

The seasonal high water table is perched near the sur-
face late in winter and in spring and other extended wet
periods. Permeability is slow or moderately slow. The
rooting depth is influenced by the water table. The root
zone is mainly moderately deep to compact glacial till.
Available water capacity is moderate. The soil crusts easi-
ly after heavy rains. Runoff is slow. The shrink-swell
potential is moderate. Reaction is very strongly acid to
neutral in the upper part of the subsoil and ranges from
medium acid to moderately alkaline in the lower part. It
varies widely in the surface layer, depending on the ex-
tent of liming. Organic-matter content is moderate.

This soil is used principally for cash grain farming in
the northern part of the county and for cash grain and
livestock farming in the southern part. It has good poten-
tial for farming and woodland. The pot.entml for building
site development and sanitary facilities is poor.

This aoil is suited to corn, soybeans, wheat, hay, and
pasture (fig. 1). Wetness and surface crusting are the
main management concerns for farming. Surface drains
are used in many areas to remove excess surface water.
Subsurface drainage systems are commonly used to lower
the perched water table: Incorporating crop residue,
planting cover crops, and applying barnyard manure
reduce crusting. Soil compaction occurs if tillage, harvest- -
ing, or grazing is done when the soil is soft and sticky as
8 result of wetness. Tillage and harvesting are best per-
formed at optimum moisture levels and with the kind of
equlpment. that minimizes soil compaction. Controlled
grazing is needed.

This soil is suited to woodland, Species that can tolerat.e
some wetness should be selected for new plantings.

. Seasonal wetness, low strength, and slow or moderately
slow permeability severely limit the use of this scil as a
site for buildingas and sanitary facilities. Landscaping on
building sites keeps surface water away from the founda-
tions. Local roads can be improved by artificial drainage
and a suitable base material. Soil wetness and slow or
moderately slow permeability limit most recreation uses.
Capability subclass IIw; woodland suitability subclass 30.

BoB—Blount silt loam, 2 to 6 percent slopes. This
deep, gently sloping, somewhat poorly drained soil is on
concave foot slopes and slightly convex low knolle on
ground moraines and end moraines. In some areas it oc-
curs as a band between Glynwood soils on knolls and
Pewamo soils in depressions, and in some it is at the head
of small drainageways. Areas along streams and on the
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south face of moraines are oblong or long and narrow.
Most areas range from 5 to 20 acres in size,

Typieally, the surface layer is dark grayish brown, fria-
ble silt loam about 7 inches thick. The subeoil is about 23
inches thick. It is mostly dark yellowish brown and gray-
ish brown, mottled, firn clay, silty clay loam, and silty
clay. The substratum to a depth of about 60 inches is
brown, mottled, caleareous, very firm eclay loam. Areas
where the surface layer is 10 to 16 inches thick are com-
mon in southern Recovery Township. In small areas on
the ground moraine north of St. Marys River and near
soils formed in glacial outwash, the surface layer is loam
that is leas susceptible to erusting.

Included with this soil in mspping are narrow areas of
Pewamo and Elliott soils in drainageways and depres-
sions; areas of Glynwood soils on the erests of knolls and
on slope breaks along drainsgeways; and some sareas,
mainly in Center Township and on the Ft. Wayne
morsaine in Dublin and Union Townships, where depth to
the substratum is only 10 to 20 inches. Also included are
small areas where slopes are 0 to 2 percent and, on the
upper part of slopes, areas of an eroded soil that has a
silty clay loam surface layer. Included soils make up less
than 10 percent of most areas.

The seasonal high water table is perched near the sur-
face late in winter and in spring. Permeability is slow or
moderately slow. The rooting depth is influenced by the
water table. The root zone iz mainly moderately deep to
compact glacial till. Available water capacity is moderate.
The soil crusts easily after heavy rains. Runoff is medi-
um. The shrink-swell potential is moderate. Reaction
ranges from very strongly acid to slightly acid in the sub-
soil and varies widely in the surface layer, depending on
the extent of liming. Organic-matter content iz moderate.

This soil is used principally for cash grain farming in
the northern part of the eounty and for cash grain and
livestock farming in the southern part. It has good poten-
tial for farming and woodland, The potentinl for building
site development and sanitary facilities is poor.

This soil is suited to corn, soybeans, wheat, hay, md
pasture. Erosion contrcl, wetness, and surface crusting
are the main management concerns. Subsurface drainage
systems are commonly used to lower the perched water
table. Contour farming, a cropping system that includes

sod or meadow crops, grassed waterways, and large addi-.

tions of crop residue increase the infiltration rate and
reduce the risk of erosion and surface crusting. Leaving
crop residue on the surface in the fall and not plowing
until spring also help to protect the soil againat erosion.

Soil compaction occurs if tillage, harvesting, and graz-
ing are done when the adil is soft and sticky as a result of
wetness. Tillage and harvesting are best performed at op-
timum moisture levels and with the kind of equipment
that minimizes soil compaction. Controlled grazing is
needed.

This soil is suited to woodland (fig. 2). Species that can
tolerate some wetness should be selected for new
plantings.

Seasonal wetness, low strength, and slow or moderately
slow permeability limit the use of this soil for building
site development and sanitary facilities. Runoff from
higher lying seils should be diverted from sites for septic
tank absorption fields. Houses without basements are
better suited to this soil than those with basements.
Landseaping on building sites keeps surface water away
from the foundations. This moil is suitable for pond em-
bankments (fig. 8). Capability subelass Ile; woodland
suitability subclass 3o.

Ca—Carlisle muck. This deep, level and nearly level,
very poorly drained, organic soil ig in depressions. It is
subject to frequent flooding. Slopes range from 0 to 2
percent, Most areas are irregularly shaped and 5 to 50
acres in size.

Typically, the surface layer is black, friable muck about
8 inches thick, Below this to a depth of about 63 inches
are layers of black, friable muck and dark reddish brown,
very friable muck.

Included with this soil in mapping, on the periphery of
the mapped areas, are nmrrow strips of Edwards soils and
a muck that is 16 to 51 inches deep over mineral material.

Water is near the surface and ponds for long perioda.
Runoff is very slow. Permeability is moderately rapid.
The rooting depth is influenced by the water table. The
root zone is deep and has a very high available water
capacity. Reaction ranges from strongly acid {o mildly al-
kaline in the part of the root zone below the surface layer
and varies widely in the surface layer, depending on the
extent of iming. Organic-matter content is very high.

This soil is used mainly for farming, woodland, and
habitat for wildlife. It has good potential for farming and
woodland. The potential for building site development,
sanitary facilities, and recreation uses is very poor. The
potential for habitat for wetland wildlife is good.

The very poor natural drainage and the flooding are
the major limitations of this soil for crops. Drained areas
are used mainly for corn and soybeans, Surface drains are
commonly used to remove ponded water. Subsurface
drains are also used in areas where outlets are available,
Subsidence or shrinkage occurs as the result of oxidation
of the organic material after draining. Controlled
drainage in areas where the water table can be raised or
lowered reduces the shrinkage. During dry periods soil
blowing and the risk of fire are major concerns. The risk
of soil blowing can be reduced by irrigation, windbreaks,
and cover crops. Drained areas are suited to grasses
grown for hay or pasture.

This sofl is not well suited to woodland unless it is
drgined.  Undrained areas support water-tolerant trees
and some cattails, reeds, or sedges. The wetness seriously
limits the use of logging equipment. Logging can
generally be done during extended dry periods.

Building site development, asanitary facilities, and
recreation uses are geriously limited by flooding, wetness,
low strength, and seepage. Undrained areas provide good
habitat for ducks, muskrat, and other wetland wildlife.
Capability subclass IIIw; woodland suitability subclass
1w,
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Df—Defiance silty clay. This deep, level and nearly
level, somewhat poorly drained soil is on flood plains and
is subject to frequent flooding. It comimnonly is adjacent to
the streams and occupies the entire flood plain along
some small streams. Slope ranges from 0 to 2 percent.
Most areas are long and narrow and range from 2 to
several hundred acres in size.

Typically, the surface layer is dark gray, firm silty clay
loam about 10 inches thick. The subsurface layer is about
10 inches of dark gray, mottled, firm silty clay. The sub-
soil is mottled, firm silty clay about 27 inches thick. The
upper part is gray, the next part is yellowish brown, and
the lower part is dark gray. The substratum to a depth of
about 60 inches is yellowish brown, mottled, firm silty
clay. In some areas the surface layer is silty clay loam.
Small areas of a similar very poorly drained soil is in the
lowest positions on the flood plains,

The seasonal high water table is near the surface in
winter and in spring and other extended wet periods.
Permeability and runoff are slow or very slow. The root-
ing depth is influenced by the water table. The root zone
is deep and has a moderate available water capacity. Tilth
is poor. The shrink-swell potential is high. Reaction is
slightly acid to mildly alkaline in the surface layer and
subsoil. Organic-matter content is moderate.

Most of the acreage is used for cash grain farming.
Some areas are in trees and shrubs and others in pasture.
This soil has good potential for farming and good or fair
potential for woodland. It has poor potential for building
site development, sanitary facilities, and mosat recreation
uses.

This soil is suited to row crops that can be planted
after the period of most spring flooding. It is not well
suited to. specialty crops because it dries slowly in spring
andbeeauseﬂoodmg:sahamrd Winter crops and early
spring crops, such as wheat and oats, are usually not
grown. Surface drains are commonly used to remove
ponded water. Subsurface drains are also used in areas
where suitable outlets are available. Suitable outlets are
difficult to establish in many places because they are sub-
merged during flooding. If it ia cropped year after year,
the soil becomes dense and compact unless a large
amount of crop residue is returned. Tillage at the proper
moisture content is important because the soil puddles
and clods if worked when wet and sticky. Compaction can
occur unless grazing is limited to periods when the soil is
not soft and sticky as a result of wetness.

This soil is suited to trees that can tolerate some wet-
ness. Spraying, mowing, and disking reduce plant com-
petition.

The flood hazard, the seasonal wetness, the high shrink-
swell potential, and the clayey surface layer seriously
limit this soil for building site development, sanitary
facilities, and most recreation uses. Diking to control
flooding is difficult. Capability subclass IIIw; woodland
suitability subclass 3c.

DmA—Dighy loam, 0 to 2 percent slopes. This deep,
nearly level, somewhat poorly drained soil iz on the

slightly elevated flats on stream terraces. Most areas are
long and narrow, oval, or irregularly shaped and range
from 3 to 40 acres in size.

Typieally, the surface layer is dark grayish brown, fria-
ble loam about 8 inches thick. The subsoil is about 36
inches thick. The upper part is grayish brown, mottled,
friable and firm loam and clay loam; the next part is dark
yellawuh brown, mottled, firm clay loam; and the lower
part is grayish brown, mottled, firm clay loam, The sub-
stratum to a depth of about 60 inches is dark grayish
browm and gray, loose gravelly sand and gravelly sandy
loam. Tt is mottled in the upper part. Depth to the sub-
stratum is 48 to 80 inches in some areas. Available water
capacity is higher in these areas, and the soil is not so
droughty.

Includedmththlssoﬂmmappmgaresmallmasof
Gallman spils on slight rises, narrow strips of Millgrove
soils in depreasions, and some areas where the surface
layerisaandyloam,thehmxdofaoﬂblowingiggreaber,
and cultivation is easier. Also included, on the periphery
of some mapped areas, are narrow strips of Haskins soils
that have moderately fine textured or fine textured gla-
cial till or lacustrine material in the lower part.

'I‘heseasonalhlghwatertablemnearthesurfacein
winter and in spring and other extended wet penods.
Permesbility is moderate in the subsoil and rapid in the
substratum. The rooting depth is influenced by the water
table. The root zone is deep and has a moderate available
water capacity. Runoff is slow. The shrink-swell potential
is low. Reaction ranges from medium acid to neutral in
the surface layer, from very strongly acid to slightly acid
in the upper part of the subsoil, and from slightly acid to
mildly alksline in the lower part. Organic-matter content
is moderate. . '

This .goil is used mainly for cash grain farming in the
northern part of the county and for cash grain and
livestock farming in the southern part. It has good poten-
tialforfmmngandwoodland.mepotenhalforbmldmg
site development, sanitary facilities, and recreation uses is

This soil is suited to corn, soybeans, wheat, oats,
pasture, and specialty crops. Seasonal wetness is the main
limitation to farming. Surface draing ave used:-to remove
exceas surface water. Subsurface draine are commonly
usedtolmrtheseasonalhlghwatertable.Thesoﬂls
well suited to irrigation. Incorporating crop. mdue,
planting cover crops, and applying bamyuﬂ manure in-
crease organic-matter content and improve tilth. Tillage
and harvesting are best performed at optimum moisture
levels and with the kind of equipment that minimizes soil
compaction.

'Ihmsoﬂlswellsmtedtotreesandothervegetauon
grown as habitat for wildlife. Species that can tolerate
some wetness should be selected for new plantings. Plant
c?mpetition can be reduced by spraying, mowing, and

Seasonal wetness and seepage severely limit the use of
this soil as a site for buildings and sanitary facilities. The
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seepage can result in pollution of the underground water
supplies. Drainage diteches and subaurface drains lower
the seasonal high water table. Landscaping building sites
keepe surface water away from the foundations. Loeal
roads can be improved by artificial drainage and a suita-
ble base material. Capability subcelass IIw; woodland
suitability subclass 20.

DmB—Dighy loam, 2 to 6 percent slopes. Thiu deep,
gently sloping, somewhat poorly drained soil is on short
slope breaks and near the base of the flunks of stream
terraces. A few areas are on till plains. Most areas are
long and narrow, oval, or m'egularly shaped and range
from 3 to 40 acres in size,

Typically, the surface layer is dark grayish brown, fria-
ble loam about 8 inches thick. The subsoil is about 34
inches thick. The upper part is grayish brown, mottled,
friable and firm loam and clay loam; the next part is dark
yellownsh brown, mottled, firm clay loam; and the lower
part {8 grayish brown, mottled, firm clay loam. The sub-
stratum to a depth of sbout 60 inches is dark grayish
brown and gray, mottled, Yoose gravelly sand and gravelly
sandy loam. Depth to thé siubstratum is 48 to 80 inches in
some areas. In these areas, available water capacity is
higher and the soil is not so droughty

Included 'with this soil in mapping are small aress of
Gallman soils on the upper part of slopes and om low
knolls and some areas where the surface layer is sandy
loam, soil blowing is a greater hazard, and cultivation is
esasier. Also included, on the periphery of some mapped
areas, are narrow strips of Haskins soils that have
moderately fine textured or fine textured glacial till or
lacustrine material in the lower part.

The sessonal high water table iz near the surface in
winter ard in spring and other extended wet periods.
Permeability is moderate in the subseil and rapid in the
substratum. The rooting depth is influenced by the water
table. The root zone is deep and has a moderate available
water capacity, Runoff is slow or medium. The shrink-
swell potential is low. Resction ranges from medium acid
to neutral in the surface layer, from very strongly acid to
glightly acid in the upper part of the subeoil, and from
slightly acid to mildly alkaline in the lower part. Organic-
matter content i8 moderate.

This soil is used mainly for cash grain farming in the
northern part of the county and for cash grain and
livestock farming in the aputhern part. It has good poten-
tial for farming and woodland. The potential for building
site development, panitary facilities, and recreation uses is
poor.

This soil is suited to corn, soybeans, wheat, oats,
pasture, and specialty crops. Controlling erosion and
reducing the wetness are the main management concerns.
Meadow crops in the cropping system and grassed water-
ways reduce the risk of erosion, increase organic-matter
content, and improve tilth. Subsurface drains are com-
monly used to lower the seasonal high water table. Seil
compaction oceurs if tillage, harvesting, or grazing is done
when the scil is soft and sticky as a result of wetness.
Controlled grazing is needed.

This soil is well suited to trees and other vegetation
grown a8 habitat for wildlife. Species that can tolerate
some wetness should be selected for new phntmgs Plant
competition ean be reduced by spraying, mowing, and
diskins

Seasonal wetness and seepage severely limit this soil as
a site for buildings, sanitary faeilities, and recreation uses.
The seepage can result in pollution of the underground
water supplies. Drainage ditches and subsurface drains
lower the seasonal high water table. Landscaping on
building sites keeps surface water away from the founda-
tions. Local roads ean be improved by artificial drainage
and a suitable base material. Capability subclass Ile;
woodland suitability subclass 2o,

Ed—Edwards muck. This deep, level and nearly level,
very poorly drained, organic soil is in depreessions. It is
subject to frequent flooding. Slopes range from 0 to 2
percent. Most areas sre 2 to 37 acres in size and are
oblong or irregularly shaped.

Typieally, the surface layer is black, very friable muck
about 10 inches thick. The subsurface layer, to a depth of
sbout 28 inches, is black, very friable muck. The sub-
stratum to a depth of about 80 inches is light gray, friable
marl. It is mottled in the upper part. In some areas the
muck is 12 to 16 inches deep over the mar), and in others
4 thin layer of mineral material is between the muck and
the marl. ‘

. Included with this 20il in mapping are small areas of
Carlisle and Olentangy soils and narrow strips, on the
periphery of some mapped areas, of Pewamo and Mont-
gomery soils. The included Pewamo and Montgomery soils
are more difficult to till. Also included are a few areas
where sedimentary peat is at a depth of 24 to 86 inches
and areas where the surface layer is mucky silt loam and
the substratum is clayey.

" Water is near the surface and ponds for long periods.
Runoff is very slow. Permesbility is moderately rapid in
the organic layers and varies in the marl The rootmg
depth is influenced by the water table. The root zone is
mainly moderately deep, extending to the marl, and has a
moderate to very high available water capacity, depend-

ing on the depth to marl. Reaction in the root zone ranges

from medium acid to mildly alkaline. Organic-matter con-
tent is very high

This soil is used mainly for farming, woodland, and
habitat for wildlife. It has poor potential for most uses
but has better potential for woodland and habitat for wet-
land wildlife.

The very poor natural drainage, the ﬂooding. and the

‘mar] at a depth of 16 to 85 inches are the major limita-

tions of this soil for farming. Drained areas are easy to
cultivate and are suited to such crops as corn, soybeans,
potatoes, and green beans and grasses grown for hay or
pasture, Surface drains are commonly used to remove
ponded water. Subsurface draine are also used in areas
where outlets are available. Subsidence or shrinkage,
which occurs as a result of oxidation of the organic
material after draining, shifts the subsurface drains. Con-
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trolled drainage in areas where the water level can be
raised or lowered reduces the shrinkage. When dry, this
soil is subject to soil blowing. The risk of soil blowing can
be reduced by irrigation, windbreaks, and cover crops.

This soil is not well suited to woodland unless it is
drained. Undrained areas support water-tolerant trees
and some cattails, reeds, or sedges. The wetness seriously
limits the use of logging equipment, Logging can
generally be done during extended dry periods.

Building site development, sanitary facilities, and
recreation uses are seriously limited by flooding, wetness,
low strength, and seepage. Undrained areas provide good
habitat for ducks, muskrat, and other wetland wildlife.
Capability subclass IVw; woodland suitability subelass
qw,

Ee—Eel silt loam. This deep, ievel and nearly level,
mederately well drained sofl is on flood plains. It occupies
the entire flood plain along amall streams in some areas.
Along the larger streams, it is commonly near the slope
breaks to the uplands. It is eommonly flooded for brief
periods in fall, winter, and spring. Slopes range from 0 to
2 percent. Areas are broad, oblong, or irregularly shaped
They range from about 8 to 30 acres in size.

Typically, the surface layer is dark grayish brown, very
friable silt loam about 8 inches thick. The subsoil, to a
depth of about 42 inches, is dark brown, friable and very
friable silt loam. The substratum to a depth of sbout 68
inches is dark gray, friable sandy loam.

Included with this soil in mapping are narrow strips of
Genesee soils adjacent to the streams and small areas of
Shoals soils in depressions. Also included are areas where
the substratum has slowly permeable silty clay or silty
clay loam layers.

The seasonal high water table is at a depth of 36 to 72
inches in winter and spring. Permeability is moderate.
The root zone is deep and has a high available water
capacity. The surface layer crusts after heavy rains, and
the crusting reduces the infiltration rate. Runoff is slow.
The shrink-swell potential is low. Reaction ranges from
slightly acid to mildly alkaline in the surface layer and
from slightly acid to moderately alkaline in the subsoil.
Organic-matter content is moderate.

This so0il is mainly used for cash grain farming. Some
areas on narrow flood plains are permanent pasture, The
soil has good potential for farming and woodland and poor
potential for building site development and sanitary facili-
ties.

Flooding is the major hazard if this soil is farmed. The
soil is suited to the commonly grown annual field erops
and specialty crops. Such crops as winter wheat can be
severely damaged by floodwater in winter and early in
spring. The soil is suited to grasses and legumes for
pasture. Cover crops and crop residue maintain organic-
matter content, reduce crustizig, and protect the surface
in areas that are subject to scouring during floods. Ran-
domly spaced subsurface or surface drains are needed in
some areas of the included wetter soils, especially if spe-
cialty crops are grown,

This soil is well suited to trees and other vegetation
grown as habitat for wildlife. Spraying, mowing, and
disking reduce plant competition.

The flood hazard and the seasonal high water table
seriously limit this soil as a site for most buildings and
sanitary facilities. The soil has good potential for such
recreation areas as picnic areas and hiking trails. Diking
to control flooding is generally difficult, The soil is a good
source of topsoil. Capability subelass IIw; woodland suita-
bility subclass 1lo.

EIB—Eldean loam, 2 to 6 percent slopes. This deep,
gently sloping, well drained soil is on short slope breaks
on stream terraces and in outwash areas on end moraines.
Most areas are long and narrow or oblong and range from
2 to 17 acres in gize.

Typically, the surface layer is brown, friable loam about
9 inches thick. The subsoil is about 28 inches thick. The
upper part is dark brown, firm clay; the next part is
brown, firm gravelly clay; the lower part is brown, friable
and very friable gravelly clay loam and gravelly loam.
The substratum to a depth of about 70 inches is grayish
brown and yellowish brown, loose fine gravelly loamy
sand, loamy fine sand, and gravelly loamy sand.

Included with this soil in mapping are small areas of
Ockley soils on the lower part of slopes and some small
areas where the surface layer is gravelly loam. Also in-
cluded are areas where slopes are of 0 to 2 percent and
atrips of eroded soils on the upper part of slopes.

Permeability is moderate in the subsoil and rapid or
very rapid in the substratum. The root zone is mainly
moderately deep and has a moderate available water
capacity. Runoff is medium. The shrink-awell potential is
moderate or low in the subsoil and low in the substratum.
Reaction is medium acid to neutral in the surface layer,
medium acid to mildly alkaline in the upper part of the
subsoil, and neutral to moderately alkaline in the lower
part. Organic-matter content is moderate.

This soil is used mainly for cash grain farming. It has
good potential for farming, woodland, building site
development, and most recreation uses.

This soil is well suited to corn, soybeans, wheat, oats,
hay, pasture, and apecialty crops. Because of the limited
available water capacity, it is better suited to early
maturing crops than to crops that mature late in summer.
It is well suited to irrigation. The principal management
concern is control of erosion. Minimizing tillage, returning
crop residue to the soil, and including sod crops in the
cropping sequence reduce the risk of erosion, improve
tilth, and increase water intake.

This soil is well suited to trees and habitat for wildlife.
Machine planting of tree seedlings is practical on this soil.
Plant competition can be reduced by spraying, mowing,
and disking,

Although low strength is a moderate limitation, this soil
is suited to building site development. The low strength
can be overcome by extending building foundations to the
underlying sand. Local roads can be improved by replac-
ing the subaoil with suitable base material. Sanitary facili-
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ties are limited by the possible pollution of underground
water mpphea This s0il is well suited to most recrestion

uses. It iz a good source of sand and gravel. Capability

subclass Ile; woodland suitability subclass 2o. ,
EIC2—Eldean loam, 6 to 12 percent slopes, moderate-
ly eroded. This deep, sloping, well drained soil is on short
slope breakq on stream terraces and in outwash areas on
end moraines. Most areas are long and narrow, oval, or ir-
regnlarly shaped. They range from about 2 to 10 acres in

Typically, the surface layer is brown, friable loam about
7 inches thick. The subsoll is about 24 inches thiek. The
upper part is dark brown, firm clay; the lower part is
brown, firm and friable gravelly clay, gravelly clay loam,
and gravelly loam. The substratum to a depth of about 70
inches is grayish brown and yellowish brown, loose fine
gravelly loamy sand, loamy fine sand, and gravelly loamy
sand. )

Included with this soil in mapping are narrow strips of
& severely eroded soil that has & clay loam surface layer.
Tilth is poor in this included scil Also included are nar-
row strips where slopes are ahort and are 12 to 18 per-
cent.

Permeability is moderate in the subsoil and rapid or
very rapid in the substratum. The root sone is mainly
moderately deep and has a low available water eapacity.
Runoff is rapid. The shrink-swell potential is moderate or
low in the subsoil and low in the substratum. Reaction is
medium acid to neutral in the surface layer, medium acid
to mildly alkaline in the upper part of the subsofl, and
neutral to moderately alkaline in the lower part. Organie-
matter content is moderately low.

This soil is used mainly for cash grain farming. Some
areas support natural shrubs and trees. The soil has fair
potential for farming, building site development, sanitary
facilities, and most recreation uses. It has good potential
for woodland.

This soil is suited to crops, hay, and pasture. Because of
the limited available water capacity, it is better suited to
early maturing crops than to crops that mature late in
summer. Conservation practices, such as contour tillage
and diversion terraces, are not feasible in most areas
because slopes are short. Including long term hay and
pasture in the cropping system reduces the erosion
hazard. Minimum tillage and the return of crop residue to
the soil reduce the risk of erosion, improve tilth, and in-
crease the infiltration rate.

This soil is well suited to trees and to habitat for wil-
dlife. Plant competition ean be reduced by spraying, mow-
ing, and disking.

The slope, the low strength, and the possible pollutlon
of underground water supplies limit this soil as a site for
buildings, sanitary facilities, and most recreation uses.
The low strength can be overcome by extending building
foundations to the underlying sand and gravel. Local
roads can be improved by replacirg the subsofl with
suitable base material. Trails in recreation areas should
be protected againet erosion and establisked across the

slope wherever posagible. This soil is 8 good source of sand
and gravel, Capability subclass IIle; woodland suitability
subelass 20,

EoB—Elliott silt loam, 1 10 4 percent slopes. This
deep, nearly level and gently sloping, somewhat poorly
drained soil is on foot slopes on ground moraines. Most
areas are oblong, oval, or irregularly shaped and range
from 3 to 56 scres in size.

Typically, the surface layer is very dark grayish brown,
frigble silt loam about 8 inches thick. The subsurface
layer, to a depth of about 14 inches, is very dark grayish
brown, mottled, friable silt loam. The subsoil is about 16
inches thick. The upper part is dark grayish brown and
yellowish brown, mottled, firm silty clay loam; the lower
part is brown and yellowish brown, mottled, very firm
clay and silty clay. The substratum to a depth of about 60
inches is brown, mottled, very firm clay loam.

Included with this soil in mapping sre small areas of
Pewamo soils in depressions and Blount soils on slight
rises, Also incliaded are small areas where the surface
layer is silty clay loam and narrow strips where slopes
are 4 to 6 percent.

" The seasonal high water table is perched near the sur-
faee late in winter and in spring and other extended wet
periods, Permeability is moderately slow. The rooting
depth is influenced by the water table. The root zone is
mainly ‘moderately deep to compact glacial till. Available
water capacity is high. Runoff is slow or medium. The
shirink-swell potential is moderate. Reaction ranges from
medium aeid to neutral in the swrface layer and the upper
part of the subsoil and is neutral or mildly alkaline in the
lower part. Organic-matter content is moderate or high.

This soil is used mainly for farming. It has good poten-
tial for farming and woodland. The potential for building
site development and sanitary facilities is poor.

This =0il is suited to corn, soybeans, small grain, hay,
and pssture and to specialty crops, such as tomatoes. Ero-
sion control, seasonal wetness, and surface crusting are
the main management concerns for farming. Subsurface
drains are commonly used to lower the perched water
tahle.Erodonisaham-di!:lopenm2to4pmnt.In-
cluding meadow crops in the cropping sequente, incor-
porating crop residue, and planting cover crops reduce
the risk of erosion and surface crusting. Soil compaction
occurs if tillage, harvesting, or grazing is done when the
sofl is soft and sticky as a result of wetness.

"This soil is well suited to trees. Species that can
tolerate some wetness should be used in new plantings.
Plant competition can be reduced by spraying, mowing,

"The seasonal wetness and the moderately slow permea-
bility severely limit this soil as a site for buildings and
sanitary facilities. Landscaping on buflding eites is needed
to keep surface water away from the foundations. Local
rosds can be improved by artificial drainage and suitable
base materinl. Capability subclags 11é; woodland suitabili-
ty subclass 20,
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GaB—Gallman sandy loam, 2 to 6 percent slopes.
This deep, gently sloping, well drained or moderately well
drained scil is on low knolls and short slope breaks on
stream terraces. Most areas are long and narrow and
range from 4 to 30 acres in size.

Typically, the jsurface layer iz dark brown, friable sandy
loam about 8 inéhes thick. The subsoil is about 67 inches
thick. It is mostly brown and dark brown, firm gravelly
sandy clay loam, sandy loam, and gravelly clay loam.

Included with this soil in mapping are small areas of
Digby soils on the lower part of slopes and some areas
where the surface layer is loam and the soil is not so
susceptible to soil blowing. Also included are narrow
strips of Rawson soils that have moderately fine textured
or fine textured glacial till or lacustrine material in the
lower part.

Permeability is moderately rapid, The root zone is deep
and has a modérate available water capacity. Runoff is
slow or medium. Tilth is good. The shrink-swell potential
is low. Reaction ranges from medium acid to neutral in
the surface layer, from very strongly acid to slightly acid
in the upper part of the subsoil, and from strongly acid to
mildly alkaline in the lower part. Organic-matter content
is modersately low.

This soil is used mainly for cash grain farming. It has
good potential for farming, woodland, recreation uses, and
building site development.

This soil is suited to corn, soybeans, wheat, cata, hay,
pasture, and specialty crops. Because of the limited
available water capacity, it is better suited to early
maturing crops than to crops that mature late in summer.
It dries early in spring and is well suited to tillage and
grazing early in spring. It is suited to irrigation. Control
of water erosion and soil blowing is the main management
need. Minimum tillage and crop residue on the surface
reduce the risk of soil blowing if row crops are grown.
Returning crop residue to the soil and including sod crops
in the cropping system reduce the risk of erosion, im-
prove tilth, and increase wster intake. Pastures and
meadows of shallow-rooted legumes and grasses tend to
dry out during periods when rainfall is below normial
Plant nutrients are leached from this soil at a moderately
rapid rate; consequently, response is generally better to
smaller, more frequent or timely applications of fertflizer
and lime than to one large applieation.

This seil is well suited to trees and other vegetation
grown as habitat for wildlife. Plant competition can be
reduced by spraying, mowing, and grazing.

This scil is well suited as a site for moat buildings and
recreation uses. The low strength of the subsocil severely
limits the use of this soil for local roads and streets, but
this limitation can be overcome by providing suitable base
material. Sanitary facilities are limited by the possible
pollution of underground water supplies. Capability sub-
class Ile; woodland suitability subelass lo.

GbB—Galiman loam, 2 to 6 percent slopes. This deep,
gently sloping, well drained or moderately well drained
soil is mainly on low knolls and short slope breaks on

stream terraces. Most areas are long and narrow or oval
and range from 2 to 35 aeres in size.

Typically, the surface layer is dark brown, friable loam
about 8 inches thick. The subsoil is about 67 inches thiek.
It is yellowish brown and brown, friable and firm loam,
sandy clay loam, and gravelly clay loam in the upper part
and dark brown, friable and firm sandy loam and gravelly
sandy clay loam in the lower part. It is mottled below a
depth of about 66 inches.

Included with this soil in mapping are small areas of
Dighy soils on the lower part of slopes and some areas
where the surface layer is sandy loam. The hazard of soil
blowing is greater and culiivation is slightly easier in the
areas of sandy loam. Also included are narrow strips
where slopes are 0 to 2 or 6 to 12 percent.

Permenbility is moderately rapid. The root zone is deep
and has a moderate available water capacity. Runoff is
slow or medium. Tilth is good. The shrink-swell potential
is low. Reaction ranges from medium acid to neutrsl in
the surface layer, from very strongly acid to slightly acid
intheupperp&rtofthesubsoﬂ,andfromntronglyaadto
mildly alkaline in the lower part. Organie-matter content
is moderate.

This soil is used principally for cash grain farming. It
has good potential for farming, woodland, building site
development, and recreation uses.

This soil in well suited to corn, soybeans, wheat, oats,
hay, pasture, and specialty crops. Because of the limited
available water capscity, it is better suited to early
maturing crops than to crops that mature Iate in summer.
Row crope can be grown year after year if erosion is con-
trolled. The scil dries early in spring and is well suited to
tillage and grazing early in spring. It is suited to irrigs-
tion. The main management need is control of erosion.
Minimum tillage, return of crop residue to the soil, and
aod crops in the cropping system reduce the risk of ero-
sion, imprave tilth, and increase water intake. Pastures
and meadows of shallow-rooted legumes and grasses tend
to dry out during periods when rainfall is below normal.
Plant nutrients are leached at a moderately rapid rate
from this soil; consequently, response is generally better
to smaller, more frequent or timely applications of fertil-
izer and lime than to one large application.

" This soil is well suited to trees and other vegetation
grown’ as habitat for wildlife. Plant competition can be
reduced by spraying, mowing, or disking.

This soil is well suited as a site for most buildings and
recreation uses. The low strength of the subsoil severely
limits the use of this soil for local roads and streets, but
this limitation can be overcome by providing suitable base
material. Sanitary facilities are limited by the possible
pollution of underground water supplies. Capability sub-
class Ile; woodland suitability subelass lo.

Gn—Genesee silt loam. This deep, level and nearly
level, well drained soil is in the highest position on flood
plains. It is commonly flooded. Slopes range from 0 to 2
percent. Most of the acreage occurs as long, narrow aress
slong the larger streams. The areas range from 15 to 100
acres in sgize.
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Typieally, the surface layer is dark brown, friable silt
loam about 10 inches thick. The subsoil, to a depth of
about 48 inches, is dark brown and dark yellowish brown,
friable gilt loam. The substratum to a depth of sbout 60
inches i yellowish hrown, stratified silt lJoam and loam. In
some areas the surface layer s loam.

Included with this soil in mapping are narrow strips of
Eel soils at a slightly lower elevation on the flood plains.
Also inciuded are small areas of Shoals scils in. slight
depressions near slope breaks to the uplands.

Permesbility is moderate. The root zone is deep and
has a high available water eapacity. Crusting of the sur-
face layer after heavy rains reduces the infiltration rate.
Runoff is slow. The shrink-awell potential ie low. Reaction
is slightly acid or neutral in the surface layer and slightly
acid to mildly alkaline in the subsoil. Organic-matter con-
tent is moderate.

Most of the acreage is uned for cash grain farming.
Some areas are used for permanent pasture and specialty
crops. This soil has good potential for farming and
woodland. It has poor potential for building site develop-
ment and sanitary facilities.

The major problem in farming this soil is the flood
‘hazard. Although the choice of crops is limited, the soil ia
well suited to annual field crops and specislty crops (fig.
4). Such crops as winter wheat are severely damaged by
floodwater in winter and early in spring. The soil is suited
to grasses and legumes for pasture. Cover crops and erop
residue maintain organic-matter content, reduce crusting,
and protect the surface during floods.

This soil is well suited to trees and other vegetation
grown as habitat for wildlife. Machine planting of tree
seodlings is practical on this soil Spraying, mowing, and
disking reduce plant competition.

Flooding " serfously limits this soil as 2 site for most
buildings and sanitary facilities. The potential for such
recreation uses as picnic aress and hiking trails is good.
Diking to c¢ontrol flooding is difficult. This soil is & good
source of topsoil. Capability subclass Ilw; woodland suita-
bility subclass lo.

GwB—Glynwood silt loam, 2 to 6 percent slopes. This
deep, moderately well drained, gently sloping soil is on
knolls and along drainageways on ground moraines and
end moraines. Most areas are long and narrow and range
from 2 to 65 acres in size. ,

Typically, the surface layer iz dark grayish brown, fria-
ble silt loam about 9 inches thick. The subsoil is about 16
inches thick. The upper part is yellowish brown, mottled,
firm silty clay loam; the next part is dark yellowish
brown, mottled, very firm clay; the lower part is yel-
lowish brown, mottled, firm clay loam. The substratum to
a depth of about 60 inches is yellowish brown, firm clay
loam. In some areas the surface layer is loam. _

Included with this soil in mapping are amall areas of
Blount soils on toe slopes and foot slopes and in nearly
level areas and some aress of Rawson soils. Also included
are small aresas of eroded soils and narrow strips where
slopes are 6 to 9 percent.

The seasonal high water table is perched between
depths of 24 and 36 inches in winter and in spring and
other extended wet periods. Permeability is slow. The
root zZone is mainly moderately deep to compact glacial
till, Available water capacity iz moderate. Tilth is fair.
Runoff is medium. The shrink-swell potentml is moderate.
Reaction is medium acid to neutral in the surface layer
and ranges from very strongly acid to neutral in the
upper part of the pubsoil and from slightly acid to
moderately alkaline in the lower part. Organic-matter
content is moderate.

This soil is used principally for cash grain farming in
the northern part of the county and for cash grain and
livestock fayming in the southern part. It has good poten-
tial for farming and woodland. The potential for building
pite development and sanitary facilities is fair or poor.
The. potential for most recreation uses is fair or good.

This soil is suited to crops and pasture. The erosion
hazard and surface crusting are the main concerns if the
soil ia farmed. Terraces and diversions intercept runoff on
long slopes. Meadow crops in the cropping system and
grassed waterways help to control erosion. Randomly
spaced subsurface drains are needed in the included
wetter soils. Minimizing tillage, planting cover crops, in-
corperating crop residue, and tilling at proper moisture
levels improve tilth, increase the rate of water infiltra-
tion, and reduce the risk of erosion. Soil compaction oc-
curs if tillage, harvesting, or grazing is done when the soil
is soft and sticky as a result of wetness. Controlled graz-
ing is needed.

Only a small acreage of this soil isa wooded, The soil is
well suited to woodland. Seedling mortality is a hazard
during extended dry periods.

The seasonal wetness, the slow permeability, and the
shrink-swell potential moderately limit this soil as a site
for buildings and sanitary facilities. This soil is better
suited to houses without basements than to houses with
basements. Local roads can be improved by artificial
drainage and suitable base material, which overcome the
risk of damage caused by frost action and low strength.
This soil is suitable for pond embankments. Capability
subclase IJe; woodland suitability subclass 2o,

GwB2—-Glynwood silt loam, 2 to 6 percent slopes,
moderately eroded. This deep, gently sloping, moderately
well drained soil is on the crest of low knolls and slopes
adjacent to drainageways on ground moraines and end
moraines. Slopes are dominantly 4 to 6 percent. Erosion
has removed about half of the original surface layer. Most
areas are long and narrow and range from 2 to 30 acres
in aize

, the surface layer is dark grayish brown, fria-
ble silt loam about 7 inches thick. The subsoil is about 15
inches thick. The upper part ia yellowish brown, firm silty
clay losm; the next part is dark yellowish brown, mottled,
very firm clay; and the lower part is yellowish brown,
mottled, firm clay loam. The substratum to a depth of
about 60 inches is yellowish brown, firm clay loam. In
some amall areas the surface layer is loam.
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Included with this soil in mapping are small areas of
the somewhat ' poorly drained Blount soils along
drainagewsays and in nearly level areas and some areas of
Morley soils on the crest of knolls, Also included are nar-
row strips where alopes are 6 to 9 percent and small
areas of severely eroded soils that are in poor tilth.

The seasonal 'high water table is perched between
depths of 24 and 36 inches in winter and in spring and
other extended wet periods. Permeability is slow. The
root zone is mainly moderately deep to compact glacial
till. Available water capacity is moderate, and the soil is
droughty during extended dry periods because of water
lost as runoff. Runoff is medium or rapid. Tilth is fair.
The shrink-swell potential is moderate. The surface layer
is medium acid to neutral. The subsoil ranges from very
strongly acid in ‘the upper part to moderately alkaline in
the lower part. Organic-matter content is moderate. :

This soil is used principally for cash grain farming in
the northern part of the county and for ecash grain and
livestock farming in the southern part. It has fair poten-
tial for farming and good potential for woodland. The
potential for building site development and sanitary facili-
ties is fair or pobr. The potential for most recreation uses
is fair or good.

This soil is to cultivated crops, hay, and paature
Controlling on and improving tilth are the primary
concerns of mansgement. Control of surface runoff is im-
portant in checking further loss of soil through erosion.
Often, areas of this soil are managed with adjacent soils
because they are so small, Terraces and diversions inter-
cept runoff on long slopes. Meadow crops in the cropping
system help to tontrol erosion. If plowed when wet and
sticky, the soil is cloddy. It puddles and crusts easily.
Minimizing tillage, planting cover crops, incorporating
crop residue, and tilling at proper moisture levels improve
tilth, increase the rate of water infiltration, and reduce
the risk of erosion. Controlled grazing iz needed to
prevent compaction. In places randomly spaced subsur-
face drains are needed in the included wetter soils.

This soil is well suited to woodland. Seedling mortality
is a hazard during extended dry periods.

The seasonsal wetness, the slow permeability, and the
shrink-swell potential moderately limit this soil as a site
for buildings and sanitary facilities. The soil is better
suited to houses without basements than to houses with
basements. Local roads can be improved by artificial
drainage and sultable base material, which overcome the
risk of damage caused by frost action and low strength.
This soil is suitable for pond embankments. Capability
subelasa IIle; woodland suitability subelass 2o.

GwC2—Glynwood silt loam, 6 to 12 percent slopes,
moderately eroded. This deep, sloping, moderately well
drained soil is on knolls and along drainageways on dis-
sected parts of ground moraines and end moraines. Most
areas are long and narrow and range from 2 to 20 acres
in size.

Typically, the surface layer iz dark brown, friable silt
loam about 7 inches thick. The subsoil is about 15 inches

thick. The upper part is yellowish brown, firm siity clay
loam; the next part is dark yellowish brown,: mottled,
very firm clay; the lower part is yellowish brown, mot-
tled, ﬂrmclnyloam The substratum to a depth of about
60 inches is yellowish brown, firm clay loam.

Ineluded with this soil in mapping are small areas of
the well drained Morley soile on the upper part of slopes.

The gpeasonal high water table is perched ‘between
depths of -24 and 36 inches in winter and in spring and
other extended wet periods. Permeability is slow. The
root zone is mainly moderately deep to compsmet glacial
till. Available water capacity is moderate, and-the soil is
droughty during extended dry periods because of water
lost a8 runoff. Runoff is rapid. Tilth is fair. The shrink-
swell potential is moderate. The surface layer is medium
acid: to neutral. The subsoil ranges from very strongly
acid in the upper part to moderately alkaline in the lower
part. Organic-matter content is moderately low.-

This soil is used principally for cash grain farming in
the northern part of the county and for cash grain and
livestock farming in the southern part. Some sreas sup-
port shrubs and trees, The soil has fair potential for
farming mnd recreation uses. The potential for building
site development and sanitary facilities is fair or poor.
The potential for woodland and habitat for openland and
woodhud wildlife is good.

Thnmﬂissuibedtoputureandt.omosteropsbutw
not well suited to specialty crops, such as tomistoes. The
erosion hazard is severe in cultivated sreas. Row crops
can be included in the cropping system if erolion is con-
trolled and good tilth is maintained. Including grasses and
legumes in the cropping system helps to contrgl erosion
and maintain tilth in cultivated areas. If plowed when wet
and sticky, the soil is cloddy. It puddles and cruats easily.
Planting cover crops, incorporating crop residue, and
tilling at proper moisture levels improve tilth, increase
the rate of water infiltration, and reduce the risk of ero-
smaninzwhenthesoﬂismftandstwkyresultsin
compaction and reduces growth.

This soil is well suited to woodland. Saedling morf.ility
is a hazard during extended dry periods. Logging roads
should be protected against erosion. -

The slope, the slow permesbility, the shrink-swell
potentisl, and the seasonal wetness moderately limit this
soil as 8 gite for buildings and sanitary facilities. Local
roads can be improved by artificial drainage and suitable
base material, which overcome the rizk of damage caused
by frost action and low strength. This soil is suitable for
pond embankments. Capability subclass IIIe, woodland
suitability subclass 20.

HnA—Haskins loam, 0 to 2 percent llopen This deep,
nearly level, somewhat poorly drained soil is on very
slight rises on stream terraces, end moraines, sad ground
moraines. Most areas are long and narrow, oval, or irregu-
larly shaped. They range from 8 to 45 acres in sige.

‘Typically, the surface layer is dark grayish brown, fria-
ble loam about 8 inches thick. The subsoil is about 33
inches thick. The upper part is light brownish gray and
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grayish brown, mottled, friable loam; the middle part is

brown and dark grayish brown, mottled, firm sandy elay

loam; the jower part is grayish brown, mottled, firm elay
loam. The substratum te a depth of about 60 inches is
dark grayish brown, mottled, firm clay loam.

Included with this soil in mapping are small arou of

Blount soils formed in glacial till on till plains and Digby

soils formed in glacial outwash on stream terraces. Both
of these included scils are on very slight rises.” Also in-
cluded are small areas of Rawson soils on low knolls.

The seasonal high water table is .perched near the sur-
face in winter and in spring and other extended wet
periods. Permeability is moderate in the upper and middle.
parts of the sabsoil and slow or very slow in the lower
part and in the substratum. The rooting depth .is in-
fluenced by the water table. The root zone is mainly
moderately deep to compact glacial till or lacustrine
material. Available water capacity is moderate. Runoff is
slow. The shrink-swell potential is low in the upper and

middle parts of the subsoil and high in the lower part and.

in the substratum. Reaction ranges from strongly scid to
neutral in the surface layer and generally from strorgly
acid or medium acid in the upper part of the subsoil to
neuiral or mildly alkaline in the lower part. Orgamc
matter content is moderate, -

Thmsoilmusedmmnlyforcashgromfarmhgintho
northern part of the county and for cash grain and
livestock farming in the southern part. It has good poten-
tial for farming and woodland. The potential for building
site development, sanitary facilities, and recreotion uses is
poor.

This soil is suited to corn, soybeans, wheat, olts Tay,
pasture, and specialty crops. Seasonal wetness is the main
limitation to farming. Surface drains remove excess sur-
face water. Subsurface drains are eommonly used to
lower the perched water table. They are more effective if
placed on or above the slowly or very alowly ‘permesable
glacial till or lacustrine material in the lower part of the
subsoil. The soil is droughty during extended dry periods.
It is well suited to irrigation. Incorporating crop residue,
planting cover erops, and applying barnyard manure in-
crease organic-matter content and improve tilth. Tilhge
and harvesting are best performed at optimum moisture
levels and with the kind of eqmpment that minimizes soil
compaction. Controlled grazing is needed.

This soil ie well suited to woodland. Species thnt can
tolerate  some wetness should be selected for new
plantings. Plant competition can be reduced by spraying,
mowing, and disking.

The seasonal. wetness and the slow or very -low
permesbility severely limit this soil as a site for buildings
and sanitary faeilities. Drainage ditches and subsurface
drains lower the seasonal high water table. Landscaping
on building sites is needed to keep surface water away
from the foundations. Loeal roads can be improved by ar-
tificial drainage and suitable base material. Capability
subelass IIw; woodland suitability subclass 2o0.

HnB—Haskins loam, 2 to 6 percent slopes. This deep,
gently sloping, somewhat poorly drsined soil is on low
knolls on atream terraces and end moraines. Most areas
are long and narrow or oval and are 8 to 12 acres in size.

Typically, the surface layer is dark grayish brown, fria-
ble loam sbout 8 inches thick. The subsoil is about 26
inohe;thmk.Theupperportishghtbrownmhgrayand
grayish brown, mottled, friable loam; the middle part is
brown .and dark grayish brown, mottled, firm sandy clay
loam; and the lower part is grayish brown, mottled, firm
clay loam. The substratum to a depth of about 60 inches
is dark graynh brown, mottled, firm clay loam.

Included with this soil in mapping are small areas of
Rawson and Glynwood soils on the upper part of slopes
and the crest of low knolls. Also included are small areas
of Blount soils formed in glacial till on end moraines and
Digby soila formed in glacial outwash on stream terraces.
Both of these included soils are on low knolle.

The seasonal high water table is perched near the sur-
fm in winter and in spring and other extended wet
periods. Permeability is moderate in the upper and middle
parts of the subsoil and slow or very slow in the lower
part and in the substratum. The rooting depth is in-
fluenced by the water table. The root zone is mainly
moderately deep to compact glacial till or lacustrine
material. Available water capacity is moderate. Runoff is
medium. The shrink-swell potential is low in the upper
and middie parts of the subsoil and high in the lower part
and in the substratum. Reaction ranges from strongly
acid to neutral in the surface layer and generally from
ltmnslyaddormedmmacidintheupporpartofthe
subsoil to neutral or mildly alkaline in the lower part. Or-
ganic-matter content is moderate.

- This eol is used mainly for cash grain farming in the

northern part of the county and for cash grain and
livestock farming in the southern part. It has good poten-
tial for farming and woodland. The potential for building
site development, sanitary facilities, and recreation uses is
poor.
. 'This soil is suited to corn, soybeans, wheat, oats, hay,
pasture, and specialty crops. Erosion, especially on long
slopes, is the chief hazard and seasonal wetness the chief
limitstion if the soil is farmed. Returning crop residue to
the moil, ootnbhlhmg grassed waterways, and including
meadow crops in the mpping system help to control ero-
sion, These practices also increase organic-matter content
and Jmprove soil structure and tilth. Subsurface drains
lower the perched water table. These drains are more ef-
fective if placed on or above the slowly or very slowly
permesble glacial till or lacustrine material in the lower
part of the subsoil. The soil is droughty during extended
dry periods. Soil compaction occurs if tillage, harvesting,
or grazing is done when the soil is soft and sticky as a
result of wetness. Controlled grazing is needed.

This sofl is well suited to woodland. Species that can
tolerate some wetness should be selected for new

plantings. Plant competition ean be reduced by spraying,

mowing, and disking,.
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The seasonal wetness and the slow or very slow
permeability severely limit the use of this soil for build-
ing site development and sanitary facilities. Drainage
ditches and subsurface drains lower the perched water
table. Local roads can be improved by artificial drainage
and suitable base material, which overcome the risk of
damage caused by frost action and low strength. Capabili-
ty subelass Ile; woodland suitability subelass 2o.

McA—McGary silty clay loam, 0 to 2 percent slopes.
This deep, nearly level, somewhat poorly drained soil is
on very slight rises in old shallow glacial lakes on till
plains. Most areas are oval, long and narrow, or irregu-
larly shaped and range from 2 to 35 acres in size. A few
broad, irregularly shaped areas are as large as 125 acres.

Typically, the surface layer is dark grayish brown, fria-
ble silty clay loam about 9 inches thick. The subsoil is
mottled, firm silty clay about 32 inches thick. The upper
part iz brown, dark grayish brown, and grayish brown;
the lower part is gray. The substratum to a depth of
about 65 inches is gray and dark yellowish brown, firm
and very firm silty clay. It is mottled in the upper part.

Included with this soil in mapping are narrow strips of
Montgomery aocils in depressions. These soils and some of
the other included soils are subjeet to ponding. Areas
along Bear Creek and Vandenbush Ditch in Granville
Township are subject to flooding. In many included areas
the surface layer is silt loam, tilth is better, and the soil
crusts easily after heavy rains. Also included are some
narrow areas where slopes are 2 to 6 percent and small
areas of Blount goils that formed in glacial till.

The seascnal high water table is between depths of 1
foot and 3 feet in winter and in spring and other ex-
tended wet periods. Permeability is slow or very slow.
The rooting depth is influenced by the water table. The
root zone is deep and has a moderate available water
capacity. Tilth is fair. Runoff is slow. The shrink-swell
potentlal is high, Reaction iz medium acid to neutral in
the surface layer and the upper part of the subsoil and
slightly acid to mildly alkaline in the lower part. Organie-
matter content is moderate.

This soil is used mainly for cash grain farming. It haa
good potential for farming and woodland. The potential
for building site development and sanitary facilities is
poor. The potential for recreation uses is fair or poor.

Wetness limits the use of this soil for farming. Drained
areas are suited to corn, soybeans, wheat, oats, hay, and
pasture and to specialty erops, such as tomatoes. Surface
drains remove ponded water. Subsurface drains generally
help to remove the excess water from the root zone, but
the movement of water into these drains is slow. The soil
puddles and clods if worked when it is soft and sticky as
a result of wetness. It is poorly suited to grazing early in
spring because it is wet. Including meadow crops in the
cropping system, returning crop residue to the seil, and
planting cover crops improve tilth, increase organic-
matter content, and help to control erosion. Controlled
grazing is beneficial

This soil is well suited to trees. Species selected for
planting shouid be tolerant of some wetness. Logging can
be done during the drier part of the year. Plant competi-
tion can be reduced by spraying, mowing, and disking.

The seasonal wetness, the high shrink-swell potential,
and the slow or very slow permeability severely limit this
soil as a site for buildings and sanitary facilities. Land-
scaping on building sites is needed to keep surface water
away from the foundations. Local roads ean be improved
by artificial drainage and suitable base material. Capabili-
ty subelass 11Iw; woodland suitability subclass 3w.

McB—MecGary silty clay loam, 2 to 6 percent slopes.
This deep, gently sloping, somewhat poorly drained soil is
on riges in old shallow glacial lakes on till plains. Most
areas are oval, long and narrow, or irregularly shaped and
range from 2 to 30 acres in size.

Typically, the surface layer is brown, friable silty clay
loam about 9 inches thick. The subsoil is mottled, firm
silty clay about 32 inches thick. The upper part is brown,
dark grayish brown, and grayish brown; the lower part is
gray. The substratum to a depth of about 66 inches is
gray and dark yellowish brown, firm and very firm silty
clay. It is mottled in the upper part.

Included with this soil in mapping are small areas of
Blount soils formed in glacial till on low knolls, narrow
strips of Montgomery soils in depressions, and some areas
along Bear Creek and Vandenbush Ditch that are subject
to flooding. In many included areas the surface layer is
silt loam, tilth is better, and the soil crusts essily after
heavy rains. Also included are narrow strips of eroded,
better drained, sloping soils along the Wabash River in
Granville Township.

The seasonal high water table is between depths of 1
foot and 3 feet in winter and in spring and other ex-
tended wet periods. Permeability is slow or very slow.
The rooting depth is influenced by the water table. The
root zone is deep and has a moderate available water
capacity. Tilth is fair. Runoff is medium. The shrink-swell
potential is high. Reaction is medium acid to neutral in
the surface layer and the upper part of the subsoil and
slightly acid to mildiy alkaline in the lower part. Organie-
matter content is moderate.

This s0il is used mainly for farming. It has good poten-
tial for farming and woodland. The potential for building
site development and sanitary facilities is poor. The
potential for recreation uses is fair or poor.

The erosion hazard and the seasonal wetness are the
main limitations for farming. Row crops can be frequently
included in the cropping system if eroszion is controlled
and good tilth is maintained. Including grasses and
legumes in the cropping system, returning crop residue to
the soil, and planting cover crops help to control erosion
and maintain tilth in cultivated areas. Grassed waterways
are beneficial. Subsurface drains generally help to remove
the excess water from the root zone, but the movement
of water into these drains is slow. The soil puddles and
clods if worked when it is soft and sticky as a result of
wetness. It is poorly suited to grazing early in spring
because it is wet. Controlled grazing is needed.
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This soll is well suited to trees and other vegetation
grown as wildlife habitat. Species selected for planting
should be tolerant of some wetness, Logging can be done
during the drier part of the year. Plant competition can
be reduced by spraying, mowing, and disking.

The seasonal wetness, the high shrink-swell potential,
and the slow or very slow permeability severely limit this
goil as a site for buildings and sanitary facilities. Land-
scaping on building sites is needed to keep surface water
away from the foundations. Local roads can he improved
by artificial drainage and suitable base material. Capabili-
ty subclasa 1lle; woodland suitability subclass 3w.

Mg--Miligrove silty clay loam. This deep, level and
nearly level, very poorly drained soil is in low lying posi-
tions on stream terraces. It occurs as broad, irregularly
shaped areas that are several hundred acres in size and
as small, irregularly shaped or long and narrow areas that
are 2 to 40 acres in size. Slopes range from ( to 2 percent.

Typically, the surface layer is very dark brown, friable
silty elay loam about 9 inches thick. The subsoil is about
36 inches thick. The upper part is very dark grayish
brown, mottled, firm clay loam; the middle part is dark
gray, mottled, firm clay loam; the lower part is dark gray-
ish brown, mottled, firm sandy clay loam. The substratum
to a depth of about 60 inches is brown, mottled, friable
gravelly sandy loam.

Included with this soil in mapping are small areas of
Digby soils on slight rises and, along Beaver Creek in the
central part of the county and along the St. Mary’s River,
areas that are subject to occasional flooding. The lowest
positions in depressions are subject to ponding. Also in-
cluded are some areas, mainly in Dublin and Jefferson
Townships, where the surface layer is loam, tilth is
better, and tillage is easier and areas of similar soils in
which glacial till is at a depth of 40 to 60 inches.

The seasonal high water table is at the surface in fall
and winter and in spring and other exiended wet periods.
Permeability is moderate. The rooting depth is influenced
by the water table. The root zone is deep and has a high
available water capacity. Tilth is fair to good. Runoff is
very slow. The shrink-swell potential is moderate in the
subsoil and slow in the substratum. Reaction is medium
acid to neutral in the surface layer and slightly acid to
mildly alkaline in the subsoil Organic-matter content is
high.

This soil is used mainly for cash grain farming. It has
good potential for farming and woodland. The potential
for building site development, sanitary facilities, and
recreation uses is poor.

Drained areas are well suited to all of the erops eom-
monly grown in the county and to specialty crops. Unleas
adequate drainage is provided, poor stands of wheat and
oats can be expected in most years. Surface drains
remove surface water. Subsurface drains commonly help
to remove excess water from the root zone. The soil is
well suited to irrigation. Timely tillage is important
because the soil puddles and clods if worked when it is
soft and sticky as a result of wetness. The soil can be cul-

tivated year after year if good tilth is maintained. Manag-
ing crop residue and planting cover crops improve tilth,
help to control erosion, and increase the rate of water in-
filtration. Controlled grazing helps to prevent compaction.

This 80il is suited to woodland. Species that can tolerate
wetness should be selected for new plantings. Logging
should be done during the drier part of the year. Spray-
ing, disking, or mowing helps to reduce plant eompetition.
Undrained areas are well suited as habitat for wetland
wildlife.

The prolonged wetness and seepage severely limit this
soil as a gite for buildings, sanitary facilities, and recrea-
tion uses. As a result of the seepage from sanitary facili-
ties, underground water supplies can be polluted. Suitable
base material is commonly needed for roads. Also, artifi-
cial drainage is needed. Capability subelass I1w; woodland
suitability subclass 2w.

Mh—Millsdale silty clay loam. This moderately deep,
level and nearly level, very poorly drained soil is in
depressions in ground moraines, Slopes range from 0 to 2
percent. Most areas are long and narrow and range from
30 to 95 acres in size.

Typically, the surface layer is black, friable silty clay
loam about 5 inches thick. The subsurface layer is black,
firm silty clay loam about 5 inches thick. The subsoil is
mottled, firm clay loam about 15 inches thick. The upper
part is yellowish brown; the lower part is dark grayish
brown. Light gray limestone is at a depth of about 25
inches. :

Included with this soil in mapping are small areas, on
slight rises, of somewhat poorly drained soils that have a
loam surface layer and are easier to cultivate. Also in-
cluded are small quarries; areas that are in the lowest
positions in depressions and are subject to ponding; and
areas along Beaver Creek that are subject to rare flood-
ing.

The seasonal high water table is perched at the surface
in winter and in epring and other extended wet periods.
Permeability is moderately slow. The root zone is
moderately deep to limestone and has a low available
water capacity. Tilth is fair. Runoff is very slow. The
shrink-swell potential is high. Reaction is slightly aeid to
neutral in the surface layer and the upper part of the
subsoil and neutral or mildly alkaline in the lower part.
Organic-matter content is high.

This soil is used mainly for farming. It haa fair poten-
tial for farming and good potential for woodiand. The
potential for building site development, sanitary facilities,
and recreation uses is poor.

This soil is suited to corn, soybeans, wheat, oats, hay,
and pasture if it is artificially drained. The stands of most
row crops and amall grain crops are poor in some years.
Surface drains and open ditches remove excess surface
water. Subsurface drains are needed, but bedrock inter-
feres with installation. The aoil is somewhat droughty
during extended dry periods. Timely tillage is important
because the soil puddles and clods if worked when it is
soft and sticky as a result of wetness. Managing crop
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residue and planting cover crops improve tilth and help to
control erosion. Hay and pasture plants that can tolerate
some wetnegs are best suited. Controlled grazing helps to
prevent compaction.

This seil is suited to trees and other vegetation grown
as wildlife habitat. Species that can tolerate wetness
should be selected for new plantings. Logging can be
done during the drier part of the year. Spraying, disking,
or mowing reduces plant competition.

The prolonged wetness, the moderate depth to bedrock,
the high shrink-swell potential, and the low strength
severely limit this soil as a site for buildings, sanitary
facilities, and re¢creation uses. Local roads can be im-
proved by artificial drainage and suitable base material
This soil is a good source of limestone. Capability subclass
IITw; woodland suitability subeclass 2w.

Mn—Montgomery silty clay. This deep, level and
nearly level, very poorly drained soil is in depressional
areas in old shallow glacial iakes on till plains. Some arcas
are along drainageways that have a low gradient. Most
areas are large, broad, and irregularly shaped. Areas that
are only 3 to 20 acres are oval, long and marrow, or ir-
regularly shaped.

Typically, the surface layer is very dark gray, frinble
silty clay about 11 inches thick. The subsoil iz about 87
inches thick. The upper part is dark gray, mottled, firm
silty clay; the lower part is gray, mottled, firm silty elay
and gilty clay lomm. The substratum to a depth of about
66 inches iz gray, mottled, firm silty clay loam. In many
large areas the surface layer is silty clay loam.

Included with: this soil in mapping are small areas, in
the lowest positions in depressions, of Edwards soils and
other goils that have marl at a depth of 8 to 35 inches.
These areas and other included areas along drainageways
are subject to ponding and flooding. Also included are
Pewamo soils- on_the edges of some mapped areas, small
areas of McGary and Blount soils on slight rises, some
areas where the surface layer is mucky silty clay, and
other areas where 8 to 16 inches of local alluvial sedi-
ments overlies the surface layer.

The seasonal high water table is near the surface in
winter and in spring and other extended wet periods.
Permeability is slow or very slow. The rooting depth is
influenced by the water table. The root zone is deep and
has a high availible water capacity. Tilth is poor. Runoff
is very slow. Reaction is slightly acid or neutral in the
surface layer and slightly acid to mildly alkaline in the
subsoil. Organic-matter content is high.

Thssoﬂ:suaedmamlyforcashgmmfarmmgmthe
northern part of the county and for cash grain and
livestock farming in the southern part. It has good poten-
tial for farming and woodland and poor potential for
building site development, sanitary facilities, and recrea-
tion uses.

The main hmﬂ:at.lons to farming are the very poor natu-
ral drainage and the clayey surface layer. Drained areas
are well suited to corn, soybeans, wheat, oats, hay,
pasture, potatoes (fig. 5), and tomatoes. Stands of wheat

and oats are poor in some years in areas where good
drainage is not provided. Surface drains commonly
remove excess surface water. Subsurface drains remove
free water from the subsoil. Grade-changing structures in
areas where the water from surface drains enters the
deeper outlet ditches help to control erosion. This soil can
be tilled only within a narrow range of moisture content
if good tilth is to be maintained. It is cloddy if tilled when
it is soft and sticky as a result of wetness. If pastures are
grazed and trampled when too wet, the soil becomes com-
pacted and hard. Managing crop residue and planting
cover crops improve tilth and increase the rate of water
infiltration.

This soil is suited to trees and other vegetation grown
as habitat for wildlife. Species that can tolerate wetness
should be selected for planting. Logging can be done dur-
ing the drier part of the year. Plant competition can be
reduced by spraying, mowing, and disking.

Building site development, sanitary facilities, and
recreation uses are severely limited by the wetness, the
slow or very slow permeability, the high shrink-swell
potential, and the clayey surface layer. Local roads can be
improved by artificial drainage and suitable base material.
Undrained areas are well suited as habitat for wetland
wildlife. Capability subelass IIIw; woodland suitability
subclass 2w.

‘MrD2—Morley silt loam, 12 to 18 percent slopel.
moderately eroded. This deep, moderately steep, well
drained soil i3 on short slopes on the sides of valleys and
hills on the dissected parts of ground moraines and end
moraines. About half of the original surface layer has
been lost through erosion. Areas are mostly long and nar-
TOwW. ’I'hey are mostly 2 to 10 acres but range from 2 to 50
acres.

Typically, the. surface layer is brown, friable silt loam

about 6 inches thick. The subsoil is about 21 inches thick.
The “upper part is brown, mottled, firm silty clay loam;
the lower part is dark 'yellowish brown and brown, mot-
tled, very firm silty clay. The substratum to & depth of
about 60 inches is dark yellowish brown and yellowish
brown, mottled, very firm silty clay loam and clay loam.
. Included with this seil in mapping are small areas of a
severely eroded soil that has a clay loam surface layer.
Also included are areas where depth to the substratum is
only 7 to 20 inches and narrow strips where slopes are 18
to 26 percent.

Permeability is slow. The root zone is mainly moderate-
ly deep to compact glacial till. Available water capacity is
moderate or high, and the soil is droughty during ex-
tended dry periods because of water loat as runoff. Ru-
noff is very rapid. Tilth is fair. The shrink-swell potential
is moderate. The subsoil ranges from strongly acid to
neutral in the upper part and from neutral to moderately
alkaline in the lower part. Reaction varies widely in the
surface layer, depending on past liming practices. Or-
ganic-matter content is moderately low.

Most of the acreage is used for farming. Some areas on
valley walls support shrubs and trees. This soil has poor
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potential for farming, building site development, sanitary
facilities, and most recreation uses.

This soil is better suited to hay and pasture than to
row crops, but row crops can be grown occasionally if ero-
sion is controlled and good management is applied. The
scil i poorly suited to specialty crops. The main concerns
of management are the very severe erosion hazard and
maintenance of tilth, The short slopes cause some
problems in the operation of machinery and in the inatal-
lation of erosion-control measures. If plowed when sticky
and wet, the soil is cloddy It puddles and crusts easily.
Minimizing tillage, managing crop residue, planting cover
crops, and tilling and ha.rvestmg at proper moisture levels
help to control erosion and improve tilth. To control ero-
sion in pastures, reseeding can be done with cover crops
or companion crops or by trash mulech or no-till seeding
methods. A thick plant cover helps to control erosion.
Controlled grazing reduces soil compaction and increases
plant growth.

This soil is suited to woodiand. The slope moderately
limits the use of equipment. Logging roads and skid trails
should be protected against erosion and established across
the slope wherever possible. This soil has good potential
as habitat for woodland wildlife.

The slope and the slow permeability severely limit this
soil as a site for most buildings and sanitary facilities.
Cover should be maintained on the site as much as possi-
ble during construction to reduce the ervsion hazard
Trails in recreation areas should be protected against ero-
sion and laid out on the contour wherever possible. Capa-
bility subctass IVe; woodland suitability subelass 2r.

MrE2—Morley silt loam, 18 to 25 percent slopes,
moderately eroded. This deep, steep, well drained soil is
on short slopes on the sides of valleys and hills on the dis-
sected parts of ground moraines and end moraines, About
half of the original surface layer has been lost through
erosion. Areas are mostly long and narrow. They are
mostly 2 to 10 acres but range from 2 to 100 acres,

Typically, the aurface layer is hrown, friable silt loam
about 5 inches thick. The subsoil is about 18 inches thick.
The upper part is brown, firm silty clay loam; the lower
part is dark yellowish brown and brown, very firm silty
clay. The substratum to a depth of about 60 inches is dark
yellowish brown and yellowish brown, mottled, very firm
silty clay loam and clay loam.

Included with this soil in mapping are areas of a
severely eroded soil that has a clay loam surface layer
and some areas that are so severely eroded that the sub-
stratum is at the surface or at a depth of 7 to 20 inches.
Alsomcludedamnmowstnpswhereslopesarezﬁto%
or 12 to 18 percent.

Permeability is slow. The root zone is mainly moderate-
ly deep to compact glacial till. Available water capacity is
moderate or high, but the soil is droughty during ex-
tended dry periods because of water lost as runoff. Ru-
noff is very rapid. Tilth is fair. The shrink-swell potential
is moderate. The subsoil ranges from strongly acid to
neutral in the upper part and from neutral to moderately

alkaline in the lower part. Reaction varies widely in the
surface layer, depending on past liming practices. Or-
ganic-matter content is low.

Most of the acreage is woodland. Some areas are
farmed. This soil has poor potential for most uses but has
better potential for woodland and habitat for wildlife.

The steep slope and the erosion hazard severely limit
the use of this soil for farming. The soil is too steep for
cultivated crops but can be used for permanent pasture of
grasses and legumes. Erosion is a serious hazard when
the pasture is reseeded or unless an adequate plant cover
is maintained. Grazing should be regulated to maintain
enough vegetation to control erosion. The growth of
pasture plants is limited during dry periods in summer.

This soil is well suited to woodland and to habitat for

woodland wildlife. The steep slope moderately limits
logging equipment. Logging roads should be protected
against erosion and established across the slope wherever
possible.
. The steep slope severely limits this scil as a site for
buildings and sanitary facilities. Cover should be main-
tained on the site as much as possible to reduce the ero-
sion hazard. Trails in recreation areas should be protected
againgt erosion and laid out on the contour wherever
possible. Capability subclass VIe; woodland suitability
subclass 2r.

MsD3S-—Morley clay loam, 9 to 18 percent slopes,
severely eroded. This deep, sloping and moderately steep,
well drained soil is on short slopes on the sides of valleys
and hills on the dissected parts of ground moraines and
end moraines. Most of the original surface layer has been
lost through erosion. Aress are mostly long and narrow.
They are mostly 2 to 10 acres but range from 2 to 256

‘acres.

Typically, the surface layer is brown, firm clay loam
about 5 inches thick. The subsoil is about 15 inches thick.
The upper part is brown, firm silty clay; the lower part is
dark yellowish brown and brown, mottled, very firm clay
and clay loam, The substratum to a depth of about 60
inches is dark yellowish brown and yellowish brown, mot-
tled, very firm silty clay loam and clay loam.

Included with this aoil in mapping are some small areas
that are so severely eroded that the substratum is at the
surface or at a depth of 7 to 20 inches; some small,
moderately eroded areas, on the lower parts of slopes,
where the surface layer is silt loam; and narrow atrips
where slopes are 6 to 9 or 18 to 25 percent.

Permeability is slow. The root zone is mainly moderate-
ly deep to compact glacial till. Available water capacity is
moderate, and the soil is droughty during extensive dry
periods because of water lost as runoff. Runoff is very
rapid. Tilth is poor. The shrink-swell potential is
moderate. The subsoil ranges from strongly acid to
neutral in the upper part and from neutral to nmderately
alkaline in the lower part. Reaction varies widely in the
surface layer, depending on past liming practices. Or-
ganic-matter content is low.
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This soil is used for farming and woodland. It has poor
potential for farming and good potential for woodland. It
has fair or poor potential for building site development,
sanitary facilities, and most recreation uses.

Because of slape, past erosion, and a continuing hazard
of erosion, this doil is poorly suited to cultivated crops. It
is suited to hay and to permanent pasture of grasses and
legumes. Erosion is a serious hazard when areas are
reseeded or unleéss an adequate plant cover is maintained,
Grazing should be regulated to maintain enough vegeta-
tion to control erosion and reduce soil compaction. If
plowed when sticky and wet, the soil iz cloddy. Using no-
till or trash-mulch seeding methods to reseed meadows
reduces the risk of erosion. Growth of pasture plants is
limited during dry periods in summer. Applications of
barnyard manure improve tilth and the water-holding
capacity.

This soil is suited to trees and other vegetation grown
as wildlife habitat. Seedling mortality is a hazard during
dry periods.

The slope, the slow permeability, and the slmnk—swell
potential moderately limit this soil as a site for buildings
and sanitary faeilities. Local roads can be improved by
providing suitable base material to overcome the risk of
damage eaused by low strength. The clay loam surface
layer and the slope limit most recreation uses. Maintain-
ing a plant cover on the site reduces the risk of erosion
during construction. Capability subelass Vie; woodland
suitability subclass 2¢.

OcA—Ockley loam, 0 to 2 percent slopes. This deep,
nearly level, well drained soil is on low lying and high
stream terraces and on outwash plains. Most areas are
long and narrow and range from 5 to 20 acres in size.

Typically, the surface layer is dark brown, friable loam
about 8 inches thick. The subsoil is about 47 inches thick.
The upper part is dark brown, firm clay loam; the lower
part is mostly dark yellowish brown and brown, firm and
very firm gravelly clay loam and gravelly sandy clay
loam. The substratum to a depth of about 73 inches is
mainly gray, loose gravelly loamy sand.

Included with this soil in mapping are small areas of
Eldean soils where sand and gravel are at a depth of 20
to 40 inches. In some areas on outwash plains, the sub-
stratum has thin layers of silt loam, sandy loam, or loam.
These areas are not so good as a source of sand and
gravel. Also included are narrow strips where slopes are
2 to 6 percent and small areas where the surface layer is
sandy loam.

Permeability is moderate in the subaoil and very rapid
in the substratum. The root zone is deep and has a
moderate or high available water capacity. Runoff is slow.
Tilth is good. The shrink-swell potential is moderate in
the subsoil and low in the substratum. Reaction ranges
from strongly acid to slightly acid in the upper part of
the subsoil and from medium acid to mildly alkaline in the
lower part, It varies widely in the surface layer, depend-
ing on past liming practices. Organic-matter content is
moderate.

This soil is used mainly for cash grain farming, for
which it has good potentizl, It also has good potential for
building site development, recreation uses, and woodland.

This soil is suited to all of the crops commonly grown in
the county. It is well suited to row crops grown year
after year and to specialty crops. It can be tilled and
grazed early in spring and is well suited to irrigation. The
main management concerns are maintaining high fertility
and good soil structure. Managing crop residue and plant-
ing cover crops commonly conserve moisture and main-
tain ‘organic-matter content and tilth. Minimum tillage is
beneficial,

This soil is well suited to trees. Seedlings are easy to
establish. Plant competition can be reduced by mowing,
disking, and spraying.

" Even though the shrink-swell potential and the low
strength are moderate limitations, this soil is suited to
building site development. These limitations can be partly
overcome by extending foundations to the underlying
sand and gravel and by backfilling with suitable material.
Local roads can be improved by providing suitable base
material. The possible contamination of ground water
limits some sanitary facilittes. This soil is well suited to
recreation uses. It is a good source of sand and gravel.
Capability class I; woodland suitability subclass lo.

OcB-—Ockley loam, 2 to 6 percent slopes. This deep;
gently sloping, well drained soil is on stream terraces,
outwash plains, and, in a few areas, on end moraines.
Most areas are long and narrow, oblong, or irregularly
shaped. They range from 2 to 20 acres in size.

Typically, the surface layer is dark brown, fiiable loam
about 7 inches thick. The subsoil is about 46 inches thick.
The upper part is firm, dark brown clay loam; the lower
part is dark yellowish brown and brown, very firm and
firm fine gravelly sandy clay loam and fine gravelly clay
loam and a thin layer of fine gravelly sandy clay. The
substratum to a depth of about 72 inches is gray, loose
fine gravelly loamy sand.

Included with this soil in mapping are small areas of
Eldean soils where sand and gravel are at a depth of 20
to 40 inches. In some included areas on outwash plains,
the substratum has layers of silt loam, sandy loam, or
loam. These areas are not so good as a source of sand and
gravel. Also included are a few small areas where the
surface layer is sandy loam, narrow strips where slopes
are 6 to 12 percent, and small areas of eroded sdils on the
upperpartofslopes. Tilth is fair in the eroded soils.

Permeability is moderate in the subsoil and very rapid
in the substratum. The root zone is deep and has a
moderate or high available water capacity. Runoff is
medium, Tilth is good. The shrink-swell potential is
moderate in the saubsoil and low in the substratum. Reac-
tion ranges from strongly acid to slightly acid in the
upper part of the subsoil and from medium acid to mildly
alkaline in the lower part. It varies widely in the surface
layer, depending on past liming practices. Organic-matter
content is moderate.
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This s0ll is used mainly for cash grain farming, for
which it has good potential. It also has good potential for
building site development, recreation uses, and woodland.

This soil is suited to corn, soybeans, wheat, oats, hay,
pasture, and specialty crops. Row crops can be grown
year after year if erosion is controlled. The soil dries
early in spring and is well suited to tillage and grazing
early in spring. It is suited to irrigation and minimum til-
lage. The major management concern is control of erosion,
especially on long slopes. Managing crop residue and
planting cover crops commonly reduce the risk of erosion,
conserve moisture, and maintain organic-matter content
and tilth. Including close-growing crops, such as small
grain, hay, or pasture plants, in the cropping sequence
heips to control erosion in some areas.

This s0il is well suited to trees and other vegetation
grown as habitat for wildlife. Seed]mgsareeasyto
establish, Plant competition can be reduced by mowing,
disking, and spraying.

Even though the shrink-swell potentisl and the low
strength are moderate limitations, this soil is suited to
building site development. These limitations can be partly
overcome by extending foundations to the underlying
sand and gravel and by backfilling with suitable material
Local roads can be improved by providing suitable base
material. The possible contamination of ground water
limits some sanitary facilities. This soil is well suited to
most recreation uses. It is a good source of sand and
gravel. Capability subelass Ile; woodland suitability sub-
class lo.

On—Olentangy mucky silt loam. This deep, very
poorly drained, level and nearly level soil is in depressions
that are mainly in glacial lakes on the till plain. It is com-
monly flooded. Slopes range from 0 to 2 percent. Most
areas are long and narrow or irregularly shaped and
range from 15 to 55 acres in aize,

Typically, the surface layer is black, friable mucky &ilt
loam about 11 inches thick Below the surface layer, to a
depth of about 34 inches, are three subsurface layers. The
upper layer is very dark grayish brown, friable mucky silt
loam; the lower layers are brown and olive gray, friable
sedimentary peat. The substratum to a depth of about 60
inches is dark greenish gray, frisble sedimentary peat
over dark gray, mottled, friable silty clay loam.

Included with this soil in mapping are small areas of
Carlisle soils. Also included are narrow strips of soils
where glacial till or lacustrine sediments are at a depth of
18 to 24 inches and other areas where these materials are
below a depth of 60 inches.

Water is near the surface, and the soil is subject to
ponding. Runoff is very slow. Permeabhility is moderate in
the sedimentary peat and slow in the glacial till or lake-
laid sediments in the substratum. The rooting depth is in-
fluenced by the water table. The root zone is mainly
moderately deep to compact glacial till or lake-laid sedi-
ments and has a high available water capacity. Reaction
ranges from extremely acid to mildly alkaline in the sedi-
mentary peat and varies widely in the surface layer, de-

pendmg on past liming practices. Organic-matter content
is very high,

This soil is used mainly for farming, specialty crops,
woodland, and habitat for wildlife. It has fair potential for
farming. The potential for building site development, sani-
tary facilities, and recreation uses is poor. Undrained
areas have good potential as habitat for wetland wildlife.

The very poor natural drainage and flooding are the
major limitations if this soil is cropped. Drained areas are
used mainly for corn, soybeans, green beans, and
potatoes. Surface drains commonly remove ponded water.
Subsurface drains are also used if outlets are available.
Subsidence or shrinkage, which occurs as the result of ox-
idation of the organic material after draining, can cause
displacement of subsurface draing. Controlled drainage in
areas where the water level in the s0il ean be raised or
lowered reduces the shrinkage, This soil is very easy to
till. Deep tillage that brings up the sedimentary peat is
not a good practice because the soil is hard, eloddy, and
difficult to rewet when dry. In large areas windbreaks or
ground cover help to control blowing of loose, dry soil.
Applieations of a large amount of lime are needed in some
areas for crop production. Drained areas are suited to
grasses grown for hay or pasture.

This 80il is poorly suited to woodland unless it is
drained. Undrained areas support water-tolerant trees
and some cattails, reeds, and sedges. The weiness seri-
ously limits the use of logging equipment. Logging can
generally be done during extended dry periods.

Building site development, sanitary facilities, and
recreation uses are seriously limited by flooding, wetness,
and low strength. Undrained areas provide good habitat
for ducks, muskrat, and other wetland wildlife, Capability
subelass ITIw; woodland suitability subclass 5w.

Pm—Pewamo silty clay loam. This deep, level and
nearly level, very poorly drained soil is on ground
moraines and end moraines. It occurs as large, irregularly
shaped areas connecting many drainageways on ground
moraines. Long and narrow areas are in drainageways on
end moraines. Slopes range from 0 to 2 percent. Most
areas are 25 to 100 acres in size.

Typically, the aurface layer is very dark gray, firm silty
clay loam about 7 inches thick. The subsurface layer is
very dark gray, firm silty clay loam about 6 inches thick.
The subsoil is about 50 inches thick. The upper part is
dark gray and gray, mottled, firm and very firm silty clay
and clay; the lower part is gray, mottled, very firm clay
loam.

Included with this soil in mapping are small areas, on
slight rises, of Blount and Elliott soils, which are subject
to surface erusting, and, in depressions, small areas of
Montgomery soils and areas of soils that have marl in the
subsoil. The seils in depressions are subject to ponding.

- Also included are some aress, adjacent to the higher lying

soils, where silt loam alluvial sediments are in the surface
layer and, in the southern part of the county, small areas
where less clay and more sand and gravel are in the
lower part of the subsoil.
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The seasonal high water table is near the surface in
winter and in spring and other extended wet periods.
Permeability is moderately slow. The rooting depth ia in-
fluenced by the water table. The root zone is deep and
has a high available water capacity. The soil puddles and
clods easily. Because of the position on the landscape,
some areas receive runoff from adjacent soils. Runoff is
very slow. The shrink-swell potential is moderate. The
surface layer is slightly acid to neutral, and the subsoil is
slightly acid to mildly alkaline. Organic-matter content is
high.

This s0il is used mainly for cash grain farming in the
northern part of the county and for cash grain and
livestock farming in the southern part. It has good poten-
tial for farming and woodland and poor potential for
building site development, sanitary facilities, and recrea-
tion uses.

The very poor natural drainage is the main limitation
for farming. Drained areas are well suited to corn,
soybeans (fig. 6), wheat, oats, hay, pasture, and tomatoes.
Stands of wheat and oats, in inadequately drained areas,
are poor in some years. A combination of subsurface and
surface drains is commonly used to improve drainage. If
cropping is intensive, a large amount of crop residue
should be returned to the soil (fig. 7). Tillage within a
limited range of moisture content is important because
this soil becomes compacted and cloddy if worked when
wet and sticky. To prevent compaction, grazing should be
limited to periods when the soil is not soft and sticky as a
result of wetness.

This soil is well suited to woodland and to habitat for
wildlife. Wetness limits the use of harvesting equipment.
Tree species that can tolerate wetness should be selected
for new plantings.

The prolonged wetness and the moderately slow
permeability severely limit this soil as a site for buildings,
sanitary facilities, and recreation uses. Loeal roads can be
improved by artificial drainage and suitable base material.
Capability subclass ITw; woodland suitability subclass 2w.

Pn—Pewamo silty clay loam, ponded. This deep, level
and nearly level, very poorly drained soil is on ground
moraines. It is ponded much of the year. The depth of
ponded water fluctuates with the water level of Grand
Lake St. Marys. Siopes range from 0 to 2 percent. Most
areas are irregularly shaped and are 5 to 100 actes in
size.

Typically, the surface layer is very dark gray, firm silty
clay loam about 10 inches thick. The subsurface layer is
very dark gray, firm silty clay loam about 3 inches thick.
The subsoil is about 50 inches thick. The upper part is
dark gray, mottied, very firm silty clay and clay; the
lower part is gray, mottled, very firm clay and clay loam.

Included with this soil in mapping are areas of Mont-
gomery soils in the center of depressions. Also included,
on slight rises, are small areas of Blount soils, which are
subject to surface crusting.

The seasonal high water table is near the surface in
fall, winter, and spring. Permeability is moderately slow.

The rooting depth is influenced by the water table. The
root zone is deep and has a high available water capacity.
The soil puddles and clods easily. The shrink-swell poten-
tial is moderate. Reaction is slightly acid to neutral in the
surface layer and slightly acid to mildly alkaline in the
subsoil. Organic-matter content is high.

Most of the acreage is used as woodland and as habitat
for wildlife. Some areas near Grand Lake St. Marys are
filled and used as sites for mobile homes and cottages,
This soil has poor potential for most uses but has better
potential for wetland wildlife habitat.

The ponded water and the seasonal high water table
severely limit the use of this soil for farming, building
site development, sanitary facilities, and recreation areas.
Logging equipment is severely limited. Reforestation of
areas with desirable species is difficult because seedling
mortality is high and plant competition is severe. Species
that can tolerate wetness should be selected for new
plantings. Capability subclass Vw; woodland suitability
subelass Sw.

Po—Pewamo silty clay. This deep, level and nearly
level, very poorly drained soil is in depressions and along
drainageways on ground moraines. It commonly oceurs as
the transition between soils formed in glacial till and very
poorly drained soils formed in lakebed sediments. Most
areas are irregularly shaped and range from 5 to 90 acres
in size.

Typically, the surface layer is very dark gray, firm silty
clay about 9 inches thick. The subsurface layer is very
dark gray, firm silty clay about 5 inches thick. The subsoil
is about 49 inches thick. The upper part is dark gray,
mottled, very firm silty clay and clay; the lower part is
gray, mottled, very firm clay and clay loam. In a few
areas the surface layer is silty clay loam.

Included with this soil in mapping are small areas of
Montgomery soils in the center of depressions and some
areas that are ponded during extended wet periods. Also
included are small areas of the somewhat poorly drained
Efliott and Blount soils on slight rises. The Blount soils
are subject to surface crusting.

The seasonal high water table is near the surface in
winter and in spring and other extended wet periods.
Permeability is moderately slow. The rooting depth is in-
fluenced by the water table. In drained areas the root
zone is deep and has a high available water capacity. The
soil puddles and clods easily. Some areas receive runoff
from adjacent soils. Runoff is very slow. The shrink-swell
potential is moderate. Reaction is slightly acid to neutral
in the surface layer and slightly acid to mildly alkaline in
the subsoil. Organic-matter content is high.

This soil is used mainly for cash grain farming. It has
good potential for farming and woodland and poor poten-
tial for building site development, sanitary facilities, and
recreation uses.

The very poor natural drainage and the clayey surface
layer are the main limitations for farming. Unless artifi-
cially drained, this scil is poorly suited to farming.
Drained areas are suited to corn, soybeans, hay, and
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pasture. Wheat and oats are not well suited because
stands are drowned out in some areas. A combination of
subsurface and shallow surface drains is commonly used
to improve drainage. The g0il becomes dense and compact
if cropped year after year unless a large amount of crop
regidue is returned. Timely tillage is important because
the soil puddles and clods if worked when wet and sticky.
To prevent compaction, grazing should be limited to
periods when the s0il is not soft and sticky as a resuit of
wetness.

This soil is suited to woodland and to habitat for wil-
dlife. Wetness limits the use of equipment. Species that
can tolerate wetneas should be selected for new plantings.
Reforestation of areas with desirable species is difficult
peause seedling mortality is high and plant competition
is severe.

This soil is generally not used for building site develop-
ment, sanitary facilities, and recreational areas. The pro-
longed wetness, the clayey surface layer, and the
moderately slow permeability are severe limitations.
Local roads can be improved by artificial drainage and
suitable base material. Capability subclass IIw; woodland
suitability subclass 2w,

Ps—Pits, gravel. Gravel pits consist of surface-mined
areas from which sand and gravel have been removed for
use in construction. They are dominantly on stream ter-
races, but a few areas are on end moraines. Most pits
range from 2 to 25 acres in size. Actively mined pits are
continually being enlarged. Most pits have high walls on
one or more sides. Some contain small ponds.

The material that is mined consists of stratified layers
of gravel and sand of varying thickness and orientation.
The kind and grain size of aggregates are generally
uniform within any one layer but commonly differ from
layer to layer. Selectivity in mining is commonly feagible.

The material remaining after mining is poorly suited to
plant growth. Organic-matter content and available water
capacity are very low.

Many of the gravel pits that are no longer used support
weeds and trees. These could be developed as habitat for
wildlife. A few of the other pits are used for disposal of
trash, and some small pits have been smoothed and
farmed. If these areas are used as sites for sanitary faeili-
ties, pollution of the underground water supplies is a
hazard. Not assigned to a capability subclass or woodland
suitability subelass.

Qu—Quarries. Quarries are areas from which
limestone has been removed for construction or for
agricultural purposes. Generally, the soil mantle is thin
over the underlying bedrock. Quarries characteristically
have high walls on all sides. They range from 2 to 100
acres in size.

The soil mantle has been stockpiled in spoil hanks in
some quarries. This material varies within short horizon-
tal distances. Organic-matter content is very low, and
available water capacity varies. Areas that are no longer
mined should be reclaimed and seeded to reduce the risk
of erosion. Grasses and trees that ecan tolerate a very low

available water capacity and the unfavorable soil proper-
ties should be selected for seeding and planting. Not as-
signed to a capability subclass or woodland suitability
subclass,

RmB-—Rawson loam, 2 to 6 percent slopes. This deep,
gently sloping, moderately well drained soil is on low
knolls on stream terraces and, in some areas, on end
moraines and ground moraines. Most areas are long and
narrow or oval and range from 2 to 12 acres in size.

Typically, the surface layer is dark grayish brown, fria-
ble loam about 9 inches thick The subsoil iz about 30
inches thick. The upper part is brown, dark yellowish
brown, and yellowish brown, mottled, firm clay loam and
sandy eclay loam; the lower part is dark yellowish brown,
mottled, very firm clay. The substratum to a depth of
about 60 inches is dark brown and brown, mottled, very
firm clay loam.

Included with this soil in mapping are narrow strips of
Haskins soils on foot slopes and in nearly level areas and
small areas of Glynwood soils. Also included are narrow
strips, on the upper part of long slopes, of moderately
eroded soils where subsoil material is mixed with the sur-
face layer and tilth is fair.

The seasonal high water table is perched between
depths of 2 and 4 feet in winter and in spring and other
extended wet periods. Permeability is moderate in the
upper part of the subsoil and slow or very slow in the
lower part and in the substratum. The root zone mainly is
moderately deep to compact glacial till or lakebed sedi-
ments and has a moderate available water capacity. Ru-
noff is medium. The shrink-swell potential is low in the
upper part of the subsoil and high in the lower part and
in the substratum. Reaction ranges from medium acid to
neutral in the upper part of the subsoil and is neutral or
mildly alkaline in the lower part. It varies widely in the
surface layer, depending on past liming practices. Or-
ganic-matter content is moderate.

This soil is used mainly for cash grain farming. It has
good potential for many building site developments and
sanitary facilities and fair or good potential for recreation
uses.

This s0il is suited to corn, soybeans, wheat, oats, hay,
pasture, and specialty crops. It is especially well suited to
crops that mature early in the season. Erosion is the main
hazard. Return of crop residue to the soil, minimum til-
lage, contour tillage, and meadow crops in the eropping
sequence commonly help to control erogion, improve tilth,
and increase the rate of water infiltration. Randomly
spaced subsurface drains are used in the included wetter
soils and in seep spots.

This soil is well suited to trees and other vegetation
grown as habitat for wildlife. Plant competition can be
reduced by spraying, mowing, and disking.

The seasonal wetness, the shrink-swell potential, and
the siow or very slow permeability in the lower part of
the soil severely limit this =0il as a site for many
buildings and sanitary facilities. Houses without base-
ments are better suited than houses with basements.
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Local roads can be improved hy providing suitable base
material. This soil is well suited to such recreation areas
as picnic areas, golf courses, and hiking trails. Capability
subclass I1e; woodland suitability subelass 2o.

Sh—-Shoals gilt loam. This deep, level and nearly level,
somewhat poorly drained soil is on flood plains. It occu-
pies the entire flood plain along some small streams.
Along the larger streams, it is in low lying areas near
slope breaks to the uplands, It is commonly flooded for
brief periods in fall, winter, and spring. Slopes range from
0 to 2 percent. Areas are broad, longandnan'ow, or ir-
regularly shaped. They range from 3 to 150 acres in size.

Typically, the surface layer is dark grayish brom fria-
ble silt loam about 9 inches thick. The subsoil is about 39
inches thick. The upper part is dark gray and dark yel-
lowish brown, mottled, friable silt loam; the lower part is
grayish brown, mottled, friable silt loam. The substratum
to a depth of about 65 inches is Iight gray, stratified silt
loam and lgam. In some small areas the surface layer is
loam or silty clay loam.

Included with this seoil in mapping are small areas of
Sloan soils .in depressions and old stream channels and
narrow strips of Eel soils adjacent to amall streams. Also
included are some areas where, as a result of organic
material in the lower part of the subsoil, strength is low
and narrow strips where slopes are 2 to 5 percent.

The seasonal high water table is between depths of 12
and 36 inches in winter and in spring and other extended
wet periods. Permeability is moderate. The rooting depth
is influenced by the water table. The root zone is deep
and has a high available water capacity. Crusting of the
surface layer after heavy rains reduces the infiltration
rate. Runoff is very slow. The shrink-swell potential is
low. The surface layer and subsoil are slightly acid to
mildly alkaline. Organic-matter content is moderate.

Most of the acreage is used for cash grain farming.
Some areas on narrow flood plains are used for hay or
permanent pasture. This soil has good potentizl for farm-
ing and woodland and poor potential for building site
development and sanitary facilities.

Flooding and seasonal wetness are limitations to farm-
ing. They delay planting in most years and limit the cho-
ice of crops. This soil is suited to corn and soybeans that
can be planted after the major threat of flooding. Such
crops as winter wheat can be severely damaged by flood-
water. Subsurface drainage is needed, but suitable outlets
are not available in some areas. The soil iz suited to
pasture, but mgintaining soil tilth and desirable forage
stands is difficult unless the soil is drained and grazing is
_ controlied. Planting cover crops and managing crop
residue maintain tilth, reduce crusting, and protect the
surface in areas that are subject to seouring.

This soil is suited to trees and other vegetation grown
as habitat for wildlife. Species that can tolerate some
wetness should be selected for reforestation. Spraying,
disking, and mowing reduce plant competition.

The flood hazard and the seasonal wetness seriously
limit this soil as a site for buildings and sanitary facilities.

Diking to control flooding is generally difficult. The soil
has potential for such recreation uses as hiking during the
drier part of the year. Capability subeclass IIw; woodland
suitability subclass 2o.

So—Sloan silty clay loam. This deep, level and nearly
level, very poorly drained soil is on flood plains. It com-
monly occupies the entire flood plain along small streams.
Along the larger streams, it is in depressional areas near
slope breaks to the uplands, It is frequently flooded for
brief periods in winter and spring. Slopes range from 0 to
2 percent. Most areas are broad, long and narrow, or ir-
regularly shaped and range from 8 to several hundred
acres in size.

Typically, the surface layer is very dark gray, friable
gilty clay loam about 9 inches thick. The subsurface layer
is very dark gray, mottled, friable silty clay loam about 6
inches thick. The subsoil is about 30 inches thick. The
upper part is dark gray and gray, mottled, firm silty clay
loam; the lower part is gray, mottled, friable clay loam.
The substratum to a depth of about 80 inches is gray,
mottled, friable, stratified loam, silt loam, silty clay loam,
andsandyloamlnsbmsnmllareasthesurfaeelayeris
silt loam, and in other areas the surface layer and subsur-
face layer are thinner.

Included with this soil in mappmg are narrow strips of
Shoals soils on very slight rises. Also included are small
areas of Wabasha soils, which dry more slowly in spring
than this Sloan soil.

The seasonal high water table is near the surface in
winter and in spring and other extended wet periods.
Permeability is moderate or moderately slow. The rooting
depth is influenced by the water table. The root zone is
deep and has a high available water capacity. Tilth is fair.
Runoff is very slow, and the soil is subject to ponding.
The shrink-swell potential is moderate in the subsoil and
low in the substratum. Reaction is slightly acid to mildly
alkaline in the surface layer and the upper part of the
subsoil and neutral to moderately alkaline in the lower
part of the subsoil. Organic-matter content is high.

Most of the acreage is used for row crops, pasture, and
woodland. The potential for farming and woodland is
good. The potential for building site development, sanita-
ry facilities, and recreation uses is poor.

Floodmgandseasona]wetnesshunttheuseoft}usaoﬂ
for farming. Winter crops and early spring crops are
usually not grown because of the flood hazard. Drained
areas are suited to row crops and pasture. Surface drains
commonly remove ponded water. Subsurface drains are
also used in areas where suitable outlets are available.
Qutlets are not available in some areas because of the
water level in adjacent streams. The soil can be tilled only
within a narrow range of moisture content. It becomes
compacted and cloddy if worked when wet and sticky. To
prevent compaction, grazing should be limited to periods
when the goil is not soft and sticky as a result of wetness.
Planting cover crops and managing crop residue maintain
tilth and protect the surface in areas that are subject to
scouring.
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This soil is suited to trees and other vegetation grown
as habitat for wildlife. Harvesting equipment is limited
during wet periods. Species that can tolerate wetness
should be selected for reforestation. Spraying, mowing,
and disking reduce plant competition.

The flood hazard, the prolonged wetness, and the
moderate or moderately slow permesbility severely limit
this soil as a site for buildings, sanitary facilities, and
recreation uses. Capability subclass I1Iw; woodland suita-
bility subclass 2w, : :

Ud—Udorthents, loamy. These soils are mainly in
areas of cut and fill, where the cuts have been deep
enough to remove all or nearly all of the surface layer
and subsoil and the fill material is more than 20 inches
deep over the original soil. Some areas have been filled or
covered artificially with miscellaneous material, such as
household or factory waste products. Some areas have
been covered with earthy material. A few are borrow pits
where the remaining material is typically similar to the
material in the subsoil or substratum of adjacent soils.
Slopes range from 0 to 25 percent.

Available water capacity is mainly very low, but it va-
ries. Tilth is poor. Hard rains tend to seal the soil surface
and thus reduce the infiltration rate and restriet the
emergence and growth of seedlings. A seasonal high
water table is evident in some areas, particularly in
depressed or bowl-shaped areas where water accumu-
lates.

The erosion hazard is very severe if the surface is bare
of vegetation. In many areas smoothing and seeding are
needed to reduce the risk of erosion. _

The suitability of these soils for building site develop-
ment and sanitary facilities varies. Not assigned to a
capability subclass or woodland suitability subeclass.

Wh—Wabasha silty clay. This deep, level and nearly
level, very poorly drained seil is in low lying areas on
flood plains and is frequently flooded. Slopes range from
0 to 2 percent. Areas are mostly long and narrow, but
some are irregularly shaped. They range from 20 to
several hundred acres in size.

Typically, the surface layer is very dark gray, friable
silty clay about 8 inches thick. The subsoil, to a depth of
about 54 inches, is gray and dark gray, mottled, firm silty
clay. The substratum to a depth of about 62 inches is
gray, mottled, very firm silty clay. In some areas the sur-
face layer is silty clay loam.

Included with this soil in mapping are narrow strips of
Defiance soils in slightly higher areas on the flood plains
and some small areas of Sloan soils in which internal
water movement is better than that in this Wabasha soil.
Also included, north of the Wabash River in southern
Liberty Township, are areas where sand and fine gravel
are at a depth of 48 inches.

The seasonal high water table is near the surface in
winter and in spring and other extended wet periods.
Permeability is slow. The rooting depth is influenced by
the water table. The root zone is deep and has a high
available water capacity. Tilth is poor. Runoff is very
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slow, and water ponds in most areas after floodwater has
receded. The shrink-swell potential is high, The surface
layer and subsoil range from slightly acid to mildly al-
kaline. Organie-matter content is moderate or high.

Most of the acreage is used for cash grain farming.
Some areas are used for permanent pastire or woodland.
This soil has good potential for farming and fair potential
for wocdland. The potential for building site development,
sanitary facilities, and recreation uses is poor.

This so0il is suited to row crops, such as corn and
soybeans, that can be planted after the period of most
spring floods. It is not well suited to specialty crops or
other crops that can be severely damaged by floodwater.
Shallow surface drains remove ponded water. Subsurface
drains can lower the water table if outlets are available,
Suitable outlets are not available in many places. Timely
tillage is important because the soil puddles and clods if
worked when wet and sticky. Cover crops help maintain
organic-matter content, improve tilth, and protect the sur-
face during floods. Water-tolerant grasses and legumes
are more suitable for pasture and hay than other plants.
Controlled grazing reduces compaction and helps to
prevent damage to pasture plants.

This soil is suited to woodland. Species selected for
planting should be tolerant of wetness. Logging equip-
ment is severely limited by wetness.

The flooding, the seasonal wetness, and the slow
permeability seriously limit this soil as a site for
buildings, sanitary facilities, and recreation uses. The
potential for development of habitat for wetland wildlife
is good. Capability subclass ITIw; woodland suitability
subclass 3w.

Use and management of the soils

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

While a soil survey is in progress, soil acientists, con-
servationists, engineers, and others keep extensive notes
about the nature of the soils and about unique aspects of
behavior of the soils. These notes include data on erosion,
drought damage to specific crops, yield estimates, flood-
ing, the functioning of septic tank disposal systems, and
other factors affecting the productivity, potential, and
limitations of the soils under various uses and manage-
ment. In this way, field experience and measuired data on
soil properties and performance are used as a basis for
predicting soil behavior.

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

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

Contractors can find information that is useful in locat-
ing sources of sand and gravel, roadfill, and topsoil. Other
information indicates the presence of bedrock, wetness, or
very firm soil horizons that cause difficulty in excavation.

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

Crops and pasture

EARL V. Scort, district conservationist, and VAUGHN L.
SIEGENTHALER, scil scientist, Soil Conservation Service, helped
prepare this section.

The major management concerns in the use of the soils
for erops and pasture are described in this section. In ad-
dition, the crops or pasture plants best suited to the soil,
including some not comienly grown in the survey area,
are discussed; 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 presented for each soil.

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

More than 243,000 acres in the survey area was used
for crops and pasture in 1967, according to the Conserva-
tion Needs Inventory (7). Of this total, about 14,000 acres
was used for permanent pasture; about 135,000 acres for
row crops, mainly corn and soybeans; about 48,600 acres
for close-grown crops, mainly wheat and oats; and about
23,000 acres for rotation hay and pasture, Some of the
acreage was used for such vegetables as tomatoes,
potatoes, and green beans.

The potential of the soils in Mercer County for in-
creased production of crops is good. About 23,000 acres of
potentially good cropland is currently used as woodland
and about 13,000 acres as pasture. In addition to the
reserve capacity represented by this land, food production
could also be increased considerably by extending the
latest crop production technology to all cropland in the
county. This soil survey can greatly facilitate the applica-
tion of such technology.

The acreage in crops and pasture in this county has not
been affected by the use of land for urban development.
In 1967, an estimated 15,000 acres of urban and built-up
land was in the county. The acreage of such land has been
growing at the rate of about 400 acres per year (}). The
use of this soil survey to help make land-use: decisions
that will influence the future role of farming in the coun-
ty is described in the section “General soil map for broad
land-use planning.” _

Soil erosion is the major problem on slightly less than
half of the cropland and pasture in Mercer County. If the
slope is more than 2 percent, erosion is a hazard. Loss of
the surface layer through erosion is damaging for two
reasons. First, productivity is reduced as the surface
layer is lost and part of the subsoil is incorporated: into
the plow layer. Loss of the surface layer is especially
damaging on soils with a clayey subsoil, such as Blount
and McGary soils. Erosion also reduces productivity on
soils that tend to be droughty, such as Eldean soils.
Second, s0il erosion on farmland results in sediment en-
tering streams. Control of erosion minimizes the poflution
of streams by sediment and.improves the quality of water
for municipal use, for recreation, and for fish and wildlife.

Soil erosion and wetness are limitations on some soils in
the county, especially on the Blount, Digby, Haskins, and

- MeGary soils that have slopes of 2 to 6 percent.

In eroded spots in many gently sloping and sloping
fields, preparing a good seedbed and tilling are difficult
because the original friable swrface soil has been eroded
away. Such spots are common where the moderately
eroded Glynwood and Morley soils and the severely
eroded Morley soils occur.

Erosion control provides protective surface cover,
reduces runoff, and increases the infiltration rate. A
cropping system that keeps plant cover on the soil for ex-
tended periods can hold soil erosion losses to an amount
that will not reduce the productive capacity of the soils.
On livestock farms, on which pasture plants and hay are
grown, legume and grass forage crops in thé cropping
systein reduce the risk of erosion, provide nitrogen, and
improve tiith.

Slopes are so short and irregular that contour tillage or
terracing is neot practical in most areas of Glynwood and
Morley soils. On these soils a cropping system that pro-
vides substantial plant cover is needed to control erosion
unless tillage is minimized. Minimizing tillage and leaving
crop residue on the surface increase the rate of water in-
filtration and reduce the hazards of runoff and erosion.
These practices are suited to many of the soils in the sur-



28 SOIL SURVEY

vey area but are less successful on eroded soils, especially
on severely eroded soils. No-tillage for corn, which is
common on an increaaing acreage, is effective in reducing
the risk of erosion on sloping soils and can be adapted to
many of the soils in the survey area. It is less successful,
however, on severely eroded soils.

Although terraces and diversions shorten the length of
slopes, slow runoff, and reduce the risk of erosion, the
soils in Mercer County are less well suited to terraces
and diversions because slopes are irregular, the terrace
channel ia excessively wet, and the clayey subscil would
be exposed in terrace channels.

Grassed waterways are natural or constructed outlets
or waterways protected by a grass cover (fig. 8). Natural
drainageways are the best locations for waterways and
often require a minimum of shaping to produce a good
channel. They should be wide and flat so that farm
machinery can cross them easily.

Contouring and contour striperopping are helpful in
controlling erosion. Because they are best suited to soils
with amooth, uniform slopes, however, their use is limited
in Mercer County, where slopes are generally irregular.
In some areas contouring and even contour striperopping
are practical on the sloping Eldean, Glynwoed, and Mor-
ley soils.

Soil blowing is a hazard on Carlisle, Edwards, and
Olentangy socils. It can damage these mucks in a few
hours if winds are strong and the soils are dry and bare
of vegetation or surface mulch. Maintaining a plant cover
or surface mulch or keeping the surface rough through
proper tillage minimizes soil blowing on these soils. Also,
windbreaks of suited shrubs, such as Tatarian
honeysuckle or autumn-olive, are effective in reducing the
risk of soil blowing.

Information about the design of erosion-control prae-
tices for each kind of soil is contained in the Technical

Guide, available in the local office of the Soil Conserva-

tion Service.

Soil drainage is the major management need on
slightly more than half of the acreage used for crops and
pasture in the survey area. Some 30ils are naturally so
wet that the production of crops common to the area is
generally not possible without artificial drainage. These
are the very poorly drained Millgrove, Millsdale, Mont-
gomery, Pewamo, Sloan, Wabasha, Carlisle, Edwards, and
Olentangy soils, which make up about 100,000 acres in the
survey area.

Unless artificially drained, the somewhat poorly
drained Blount, Defiance, Dighy, Elliott, Haskins, Me-
Gary, and Shoals soils are so wet that crops are damaged
during most years. These soils make up about 148,000
acres.

Morley soils have good natural drainage most of the
year, but they tend to dry out slowly after rains. Small
areas of wetter soils along drainageways and in swales
are commonly included with the moderately well drained
Glynwood and Rawson soils in mapping. Artificial
drainage is needed in some of these wetter areas.

The design of surface and subsurface drainage systems
varies with the kind of soil. A combination of surface
drainage and subsurface drainage is needed in most areas
of the very poorly drained soils used intensively for row
crops. Drains should be more closely spaced in slowly or
very slowly permeable soils than in the more permeable
goils. Subsurface drainage is slow in Montgomery soils.
Finding adequate outlets for tile drainage systems is dif-
ficult in many areas of Montgomery, Sloan, Wabasha,
Deflance, and Shoals so¢ils, Subsurface drainage systems
are difficult to establish in Millsdale soils because bedrock
is 20 to 40 inches from the swrface.

Organic soils oxidize and subside when the pore space
is filled with air; therefore, special drainage systems are
needed to control the depth and the period of drainage.
Keeping the water table at the level required by crops
during the growing season and raising it to the surfaece
during other parts of the year minimize the oxidation and
subsidence of organic soils. Information about the design
of drainage systems for each kind of soil is contained-in
the Technical Guide, available in the local office of the
Soil Conservation Service.

Soil fertility is naturally low in many sdils on the
uplands in the survey area. All soils that have a light
colored surface layer are naturally acid. The soils on flood
plains, such as the Defiance, Eel, Genesee, Shoals, Sloan,
and Wabasha soils, range from slightly acid to mildly al-
kaline and are naturally higher in plant nutrients than
most uphnd soils. Montgomery, Millgrove, and Pewamo
soils, in depressions and drainageways, are medium acid
to neutral.

Unless limed, orgamc soils tend to be acid. Carlisle and
Olentangy soils range from strongly acid to extremely
acid and Edwards soils from medium acid to mildly al-
kaline, Special fertilizers may be needed because of defi-
ciencies of boron and other trace elementa.

Many upland soils are naturally strongly acid or very
strongly acid, and if they have never been limed, they
require applications of ground limestone to raise the pH
level sufficiently for good growth of alfalfa and other
crops. Available phosphorus and potash levels are natu-
rally low in many of these soils. On all soils additions of
lime and fertilizer should be based on the results of soil
tests, on the need of the crops, and on the expected level
of yields. The Cooperative Extension Service can help in
det.ermming the kinds and amounts of fertilizer and lime
to apply.

Soil tilth is an important factor in the germination of
geeds and in the infiltration of water into the soil. Soiis
with goed tilth are friable and porous.

Many of the soils used for crops in the survey area
have a silt loam surface layer that is light in color and
moderate or moderately low in organic-matter content.
Generslly, intense rainfall and drying crusts the surface

-of these soils. The crust is hard when dry and nesrly im-

pervious to water. Once the crust forms, it reduces the in-
filtration rate and increases runoff. Regular addition of
crop residue, manure, and other organic material main-
tains and improves soil structure and reduces crusting.
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Fall plowing is generally not a good practice on the
soils with a light colored silt loam surface layer because
of crusting during winter and spring. Many of these soils
are nearly as dense and hard at planting time after fall
plowing as they were before plowing. In addition, soils
with slopes of 2 percent or more are subject to damaging
erosion if they are plowed in the fall.

The Millgrove, Millsdale, Montgomery, Pewamo, Sloan,
and Wabasha soile that have a .dark colored surface layer
contain more clay than most of the soils that have a light
colored surface layer. Poor tilth is often a problem
because the soils often stay wet until late in spring. If
they are plowed when wet, the soils tend to be very clod-
dy when dry and preparing a good seedbed is difficult.
Fall plowing of these soils generally results in improved
tilth in spring;

Field crops suited to the soils and climate of the survey
area include many that are not now commonly grown.
Corn and soybeans are the main row crops. Grain
sorghum, sunflowers, navy beans, and similar crops can
be grown if economic conditions are favorable.

Wheat and oats are the most common close-growing
crops (fig. 9). Rye, barley, buckwheat, and flax could be
grown, and grass seed could be produced from
bromegrass, feacue, timothy, and bluegrass. Also, legume
seed from red clover and alsike clover could he produced.

Special crops grown commercially in the survey area
are limited to tomatoes, sweet corn, potatoes, and melons
(fig. 4). The acreage used for such crops and other
vegetables and amall fruits can be increased if economic
conditions are favorable.

The soils in the county that have good natural drainage
and warm early in spring are especially well suited to
many vegetables and small fruits. These are the Eldean,
Gallman, and Ockley soils that have slopes of less than 6
percent. There are about 1,600 acres of these soils. Crops
can generally be planted and harvested earlier on these
soils than on the other soils in the survey area.

When adequately drained, the mucky soils in the county
are well suited to a wide range of vegetable crops. These
are Carlisle, Edwards, and Olentangy soils, which make
up about 300 acres in the survey area.

The latest information about growing special crops can
be obtained from local offices of the Cocperative Exten-
sion Service and the Sofl Conservation Service.

Permanent pasture makes up about 5 percent of the
acreage on farms. This low percentage is partly the result
of the high percentage of forage provided by meadow
crops. Some permanent pastures are on eroded soils that
formerly were cultivated and in narrow strips and irregu-
larly shaped areas of frequently flooded soils. Open
woodlots are also pastured, but they generally provide
poor quality grazing because forage plants are sparse.
Permanent pastures near farmsteads are often used for
feedlots or access lanes.

Yields of permanent pasture vary widely, but most
soils in the county could be used to produce high guality
permanent pasture. Sloping to steep soils, such as Glyn-

wood and Morley soils, are eommonly eroded and low in
fertility, and less water is available to plants because ru-
noff is rapid. Forage production on these aoils is less.
Growth is good on the gently sloping Blount, Digby,
Haskins, McGary, Rawson, and Glynwood soils, but these
soils are.subject to erosion if the plant cover is damaged
by overgrazing. Severe goil compaction occurs if grazing
livestock are allowed to trample the soils during wet
periods. -

The Defiance, Eel, Genesee, Shoals, Sloan, and Wabasha
soils on flood plains are potentially well suited to per-
manent pasture. Flooding during the growing seazon
would damage eash crops but iz much less damaging to
permanent pastures. These alluvial soils are fertile, have
a moderate or high available water. capacity, and are
capable of producing good grass or grass-legume pasture.
Surface drains and tile drains are needed to remove ex-
cess water in areas of the somewhat poorly drained and
very poorly drained soils, particularly where legumes are
grown. Such drainage generally is not needed on the
better drained Eel and Genesee aoils.

Permanent pasture and ecropland require similar
management. Lime and fertilizer should be applied at
rates indicated by soil tests. Control of weeds by periodic
clipping and use of recommended herbicides encourages
the growth of desirable pasture plants. Proper atocking
rates and controlled grazing. help to maintain well
established permanent pastures. The latest information
about seeding mixtures, herbicide treatment, and other
management. for specific soils can be obtained from local
offices of the Cooperative Extension Service and the Seil
Congervation Service.

Yields per acre

The average yields per acre that can be expected of the
principal crops under a high level of management are
shown in table 5. 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. Absence
of an estimated yield indicatea that the crop is not suited
to or not commonly grown on the soil.

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

The yields were estimated assuming that the lateat soil
and crop management practices were used. Hay and
pasture yields were estimated for the most productive
varieties of grasses and legumes suited to the climate and
the soil. A few farmers may be obtaining average yields
higher than those shown in table 5. :

The management needed to achieve the indicated yields
of the various crops depends on the kind of soil and the
crop. Such management provides drainage, erosion con-
trol, and protection from flooding; the proper planting
and seeding rates; suitable high-yielding crop varieties;
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appropriate tillage practices, including time of tillage and
seedbed preparation and tilling when soil moisture is
favorable; control of weeds, plant diseases, and harmful
insects; favorable soil reaction and optimum levels of
nitrogen, phosphorus, potassium, and trace elements for
each crop; effective use of crap residues, barnyard
manure, and green-manure crops; harvesting crops with
the smallest possible loss; and timeliness of all fieldwork.

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

Crops other than those shown in table 5 are grown in
the survey area, but estimated yields are not included
~ because the acreage of these erops is small. The local of-
fices of the Soil Congervation Service and the Coopera-
tive Extension Service can provide information about the
management concerns and productivity of the scils for
these cropa.

Capability classes and subclasses

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

In the capability system, all kinds of soil are grouped at
three levels: capability class, subclass, and unit (21). The
capability class and subclass are defined in the following
paragraphs. A survey area may not have soils of all
classes.

Capability classes, the broadest groups, are designated
by Roman numerals I through VIII. The numerals in-
dicate progressively greater limitations and narrower cho-
ices for practical use. The clagses are defined as follows:

Class I soils have few limitations that restrict their nse.

Class II scils have moderate limitations that reduce the
choice of plants or that require moderate conservation
practices.

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

Class IV s0ils have very severe limitations that reduce
the choice of plants; or that require very careful manage-
ment, or both.

Class V soils are not likely to erode but have other
limitations, impractical to remove, that limit their use.

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

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

Class VIII soils and landforms have limitations that
nesrly 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 ¢,
to 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 goil interferes with plant growth or cultivation
(in some soils the wetness can be partly corrected by ar-
tificial drainage); s shows that the soil is limited mainly
because it is shallow, droughty, or stony; and ¢, used in
only some parts of the United States, shows that the
chief limitation is climate that is too cold or too dry.

In class I there are no subclasses because the soils of
this class have few limitations. Class V contains only the
subclasses indicated by w, s, or ¢ because ihe soils in clasa
V are subject to little or no erosion, though they have
other limitations that restrict their use to pasture, range-
land, woodland, wildlife habitat, or recreation,

The acreage of soils in each capability class and sub-
class is indicated in table 6. All soils in the survey area
except those named at a level higher than the series are
included. Some of the scils that are well suited to crops
and pasture may be in low-intensity use, for example,
soils in capability classes I and II. Data in this table can
be used to determine the farming potential of such soils,

The capability subclass is identified in the description
of each s0il map unit in the section “Soil maps for
detailed planning.”

Woodland management and productivity

Nearly all of Mercer County was forest at the time of
settlement. Beech, red maple, white ash, and elm grew on
the wetter soils. Northern red oak, white oak, black oak,
hickory, sugar maple, and other native trees grew on the
better drained soila. As the regult of clearing, the acreage
of woodland has been reduced to about 23,000 acres, or 8
percent of the county. Most of the remaining areag are in
small farm woodlots. The steepest or wettest parts of
farms have typically remained wooded. Most of the
woodland has been cut over, and much of it has been
grazed. As a result, a large number of hollow beech and
other diseased or damaged trees of low value are in many
farm woodlots.

Table 7 contains information useful to woodland owners
or forest managers planning use of s0ils for wood crops.
Map unit symbols for soils suitable for wood crops are
listed, and the ordination (woodland suitability) symbol
for each soil is given. All soils bearing the same ordina-
tion symbol require the same general kinds of woodland
management and have about the same potential produc-
tivity.
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The first part of the ordiration symbol, a number, in-
dicates the potential productivity of the soils for impor-
tant trees. The number 1 indicates very high productivity;
2, high; 3, moderately high; 4, moderate; and 5, low. The
second part of the symbol, a letter, indicates the major
kind of soil limitation. The letter z indicates stoniness or
rockiness; w, excessive water in or on the soil; #, toxic
substances in the soil; d, restrieted root depth; ¢, clay in
the upper part of the soil; s, sandy texture; f, high con-
tent of coarse fragments in the soil profile; and 7, steep
slopes. The letter o indicates insignificant limitations or
restrictions. If a soil has more than one limitation, priori-
ty in placing the soil into a limitation class is in the fol-
lowing order: x, w, t,d, e, 8, f, and r.

In table 7 the soils are also rated for a number of fac-
tors to be considered in management. Slight, moderate,
and severe are used to indicate the degree of major socil
limitations.

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

Ratings of equipment limitation reflect the charac-
teristics and conditions of the soil that restrict use of the
equipment generally needed in woodland management or
harvesting. A rating of slight indicates that use of equip-
ment i8 not limited to a particular kind of equipment or
time of year; moderate indicates a short seasonal limita-
tion or a need for some modification in management or
equipment; severe indicates a seasonal limitation, a need
for special equipment or management or a hazard in the
use of equipment.

Seedling mortalily ratings indicate the degree that the
soil affects expected mortality of planted tree seedlings.
Plant competition is not considered in- the . ratings.
Seedlings from good planting stock that are properly
planted during a period of sufficient rainfall are rated. A
rating of slight indicates that the expected mortality of
the planted seedlings is less than 25 percent; moderate, 256
to 50 percent; and severe, more than 50 percent.

Considered in the ratings of windthrow hazard are
characteristics of the soil that affect the development of
tree roots and the ability of the soil to hold trees firmly.
A rating of slight indicates that trees in wooded areas are
not expected to be blown down by strong winds;
moderate, that some trees are blown down during periods
of excessive soil wetness and strong winds; and severe,
that many {rees are blown down during periods of exces-
sive s0il wetneas and moderate or strong winds.

The potential productivity of merchantable or common
trees on a soil is expressed as a gite index. This 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. Common trees are those that

woodland managers generally favor in intermediate or im-
provement cuttings. They are selected on the basis of
growth rate, quality, value, and marketability.

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

Engineering
This MCﬁon provides information about the use of soils

- far building sites, sanitary facilities, construction material,

and water management. Among those who can benefit
from this information are engineers, landowners, commu-
nity planners, town and city managers, land developers,
builders, contractors, and farmers and ranchers.

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

Among the soil properties and site conditions identified

‘by a soil survey and used in determining the ratings in

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

On the basis of information assembled about soil pro-
perties, ranges of values can be estimated for erodibility,
pemeab:lity, corrosivity, shrink-swell potential, available
water capacity, shear strength, compressibihty, slope sta-
bility, and other factors of expected soil behavior in en-

gineering uses. As appropriate, these values ¢an be ap-

plied to each major horizon of each soil or to the entire
profile.

These factors of soil behavior affect construction and
maintenance of roads, airport runways, pipelines, founda-
tions for small buildings, ponds and small dams, irrigation
projects, drainage systems, sewage and refuse disposal
systems, and other engineering works. The ranges of
vilues can be used to (1) select potentisl residential, com-
mercial, induatrial, and recreational uses; (2) make
preliminary estimates pertinent to construction in a par-
ticular area; (8) evaluate alternative routes for roads,
streets, highways, pipelines, and underground cables; (4)
evaluate alternative sites for location of sanitary landfills,
onsite sewage disposal systems, and other waste dispasal
facilities; (5) plan detailed onsite investigations of soils
and geology; (6) find sources of gravel, sand, clay, and
tapsoil; (7) plan farm drainage systems, irrigation
systems, ponds, terraces, and other atructures for acil and
water consérvation; (8) relate performance of structures
already bhuilt to the properties of the kinds of soil on
which they are built so that performance of similar struc-
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tures on the same or a similar sofl in other locations ean
be predicted; and (9) predict the traffieability of scils for
cross-country movement of vehicles and construction
equipment.

Data presented in this section are useful for land-use
planning and for choosing alternative practices or
general designs that will overcome unfavorable soil pro-
perties and minimize soil-related failures. Limitations to
the use of these data, however, should be well understood.
First, the data are generally mot presented for soil
material below a depth of § or 6 feet. Also, because of the
scale of the detailed map in this soil survey, small areas
of soils that differ from the dominant soil may be in-
cluded in mapping. Thus, these data do not eliminate the
need for onsite investigations, testing, and analyeis by
personnel having expertise in the specific use contem-
plated,

The information is presented mainly in tables. Table 8
shows, for each kind of s0il, the degree and kind of Emita-
tions for building site development; table 9, for sanitary
facitities. Table 11, shows the kind of limitations for water
management. Table 10 shows the suitability of each kind
of soii a8 a source of construction materials.

The information in the tables, along with the soil map,
the s0il descriptions, and other data provided in this sur-
vey, can be used to make additional interpretations and to
construct interpretive mape for specific uses of land.

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

Building site development

The degree and kind of soil limitations that affect shal-
low excavations, dwellings with and without basements,
small commercial buildings, local roads and atreets, and
lawng and landscaping are indicated in table 8 A slight
limitation indicates that soil properties generally are
favorable for the specified use; any limitation is minor
and easily overcome. A moderate limitation indicates that
soil properties and site features are unfavorable for the
specified use, but the limitations can be overcome or
minimized by special planning and design. A severe limita-
tion indicates that one or more s0il properties or site fea-
tures are so unfavorable or difficult to overcome that a
major increase in construction effort, special degign, or in-
tensive maintenance is required. For some soils rated
severe, such costly measures may not be feagible.

Shallow exeavations are made for pipelines, sewerlines,
communications and power transmission lines, basements,
open ditches, and cemeteries. Such digging or trenching is
influenced by soil wetness caused by a seasonal high
water table; the texture and consistence of soils; the ten-
dency of soils to cave in or slough; and the presence of
very firm, dense soil layers, bedrock, or large stones. In
addition, excavations are affected by slope of the s0il and
the probability of flooding. Ratings do not apply to soil
horizons below a depth of 6 feet unless otherwise noted.

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

Dwellings and small commercial buildings referred to
in table 8 are built on undisturbed soil and have founda-
tion loads of a dwelling no more than three stories high.
Separate ratings are made for small commercial buildings
without basements and for dwellings with and without
basements. For such structures, scils should be suffi-
ciently stable that cracking or subsidence of the structure
from settling or shear failure of the foundation does not
occur. These ratings were determined from estimates of
the shear strength, compressibility, and shrink-swell
potential of the soil Soil texture, plasticity and in-place
dengity, soil wetness, and depth to a seasonal high water
table were also considered. Soil wetness and depth to a
seasonal high water table indicate potential difficulty in
providing adequate drainage for basements, lawns, and
gardens, Depth to bedrock, slope, and large stones in or
on the soil are also important considerations in the choice
of sites for these structures and were considered in

determimng the ratings. Susceptibility to ﬂoodmg is a

Lmatmdaandstmtsmfen’edtomtableShavean
all-wesather surface that can carry light to medium traffic
all year. They consist of a subgrade of the underlying soil
material; a base of gravel, crushed rock fragmenta, or soil
material stabilized with lime or cement; and a flexible or
rigid surface, commonly asphalt or concrete. The roads
are graded with sofl material at hand, and moset cuts and
fills are less than 6 feet deep.

The load supporting capacity and the stability of the

80il as well as the quantity and workability of fill material
available are important in design and construction of
roads and atreets. The classifications of the soil and the
soil texture, density, shrink-swell potential, and potential
froet action are indicators of the traffic supporting capaci-
ty used in making the ratings. Soil wetness, flooding,
slope, depth to hard rock or very compact layers, and con-
tent of large stones affect stability and ease of exeava-
tion. :
Launs and landscaping require soils that are suitable
for the establishment and maintenance of turf for lawns
and ornamental trees and shrubs for landscaping. The
best soils are firm after rains, are not dusty when dry,
and absorb water readily and hold sufficient moisture for
plant growth. The surface layer should be free of stones.
If shaping is required, the soils should be thick enough
over bedrock or hardpan to allow for necessary grading.
In rating the soils, the availability of water for sprinkling
is assumed.

Sanitary facilities

Favorable soil properties and sgite features are needed
for proper functioning of septic tank absorption fields,
sewage lagoons, and sanitary landfills. The nature of the
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soil is important in selecting sites for these facilities and
in identifying limiting soil properties and site features to
be considered in design and installation. Also, those soil
properties that affect ease of excavation or installation of
these facilities will be of interest to contractors and loeal
officials. Table 9 shows the degree and kind of limitations

of each soil for such uses and for use of the soil as daily

cover for landfills. It is important to observe local or-
dinances and regulations.

If the degree of soil limitation is expressed as slight,
soils are generally favorable for the specified use and
limitations are minor and easily overcome; if moderate,
soil properties or site features are unfavorable for the
specified use, but limitations can be overcome by special
planning and design; and if severe, soil properties or site
features are so unfavorable or difficult to overcome that
major soil reclamation, special designs, or intensive main-
tenance is required. Soil suitability is rated by the terms
good, fair, or poor, which, respectively, mean about the
same a8 the terms slight, moderate, and severe.

Septic tank absorption ficlde are subsurface systems of
tile, perforated plastic tubing, or perforated pipe that dis-
tribute effluent from a septic tank into the natural soil
Only the soil horizons between depths of 18 and 72 inches
are evaluated for this use. The soil properties and site
features considered are those that affect the absorption
of the effluent and those that affect the construction of
the system.

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

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

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

Sewage lagoons are shallow ponds constructed to hold
sewage while aerobic bacteria decompose the solid and
liquid wastes. Lagoons have a nearly level floor and cut
slopes or embankments of compacted soil material. Aero-
bic lagoons generally are designed to hold sewage within
a depth of 2 to § feet. Nearly impervious soil material for
the lagoon floor and sides is required to minimize seepage
and contamination of ground water. Soils that are very
high in content of organic matter and those that have
cobbles, stones, or boulders are not suitable. Unless the
soil has very slow permeability, contamination of ground
water is a hazard where the seasonal high water table is

above the level of the lagoon floor. In soils where the
water table is seasonally high, seepage of ground water
into the lagoon can seriously reduce the lagoon’s capacity
for liquid waste. Slope, depth to bedrock, and susceptibili-
ty to flooding also affect the suitability of sites for
sewage lagoons or the cost of construction. Shear
strength and permeability of compacted soil material af-
fect the performance of embankments.

Sanitary landfill is a method of disposing of solid
waste by placing refuse in successive layers either in ex-
cavated trenches or on the surface of the soil. The waste
is spread, compacted, and covered daily with a thin layer
of soil material. Landfill areas are subject to heavy
vehicular traffic. Risk of polluting ground water and traf-
ficability affect the suitability of a soil for this use. The
beat soils have a loamy or silty texture, have moderate to
slow permeability, are deep to a seasonal water table, and

‘are not subject to flooding. Clayey soils are likely to be

sticky and difficult to spread. Sandy or gravelly soils
generally have rapid permeability, which might allow nox-
ious liguids to contaminate ground water. Soil wetness
can be a Iimitation, because operating heavy equipment
on a wet soil is difficult. Seepage into the refuse increases
the risk of pollution of ground water.

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

Unless otherwise stated, the limitations in table 9 apply
only to the soil material within a depth of about 6 feet. If
the trench is deeper, s limitation of slight or moderate
may not be valid. Site investigation is needed before a
gite is selected.

-Daily cover for landfill should be soil that is easy to
excavate and spread over the compacted fill in wet and
dry periods. Soils that are loamy or silty and free of
stones or boulders are better than gther soils. Clayey
soils may be sticky and difficult to spread; sandy soils
may be subject to soil blowing.
~ The aoils selected for final cover of landfills should- be
suitable for growing plants. Of all the horizons, the A
horizon in most soils has the best workability, more or-
ganic matter, and the best potential for growing plants.
Thus, for either the area- or trench-type landfill, stockpil-
ing material from the A horizon for use as the surface
layer of the final cover is desirabie.

Where it iz necessary to bring in soil material for daily
or final cover, thickness of suitable soil material available
and depth to a seasonal high water table in soils sur-
rounding the sites should be evaluated. Other factors to
be evaluated are those that affect reclamation of the bor-
row areas. These factors include slope, erodibility, and
potentisl for plant growth,
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Construction materials

The suitability of each soil as a source of roadfill, sand,
gravel, and topscil is indicated in table 10 by ratings of
good, fair, or poor. The texture, thickness, and organie-
matter content of each soil horizon are important factors
in rating soils for use as construction materiuls. Each soil
is evaluated to the depth observed, generally about 8 feet.

Roadfill is s0il material used in embankments for
roads. Soils are evaluated as a source of roadfill for low
embankments, which generally are less than 6 feet high
and less exacting in design than high embankments. The
ratings reflect the ease of excavating and working the
material and the expected performance of the material
where it has been compacted and adequately drained. The
perfonnance of soil after it is stabilized with lime or ce-
ment i8 not considered in the ratings, but mfonnatlon
about gome of the soil properties that influence such per-
formance is given in the descriptions of the soil seriea.

The ratings apply to the scil material between the A
horizon and a depth of 5 to 6 feet. It is assumed that sofl
horizons will be mixed during exeavation and spreading.

Msny soils have horizons of contrasting suitability within -

their profile. The estimated engineering properties in
table 14 provide specific information about the nature of
each horizon. This information can help determine the
suitability of each horizon for roadfill.

Soils rated good are coarse grained. They have low
shrink-swell potential and few cobbles and stones. They
are st least moderately well drained and have slopes of 16
percent or less. Soils rated fair have a plasticity index of
lesa than 15 and have other limiting features, such as
moderate shrink-swell potential, moderately steep slopes,
wetness, or many stones. If the thickness of suitable
material is less than 3 feet, the entire soil is rated _poor.

Sand and gravel are used in great quantities in many
kinds of construction. The ratings in table 10 provide
guidance as to where to lock for probable sources and are
based on the probability that scils in a given area contain
sizable quantities of sand or gravel. A soil rated good or
Jair has a layer of suitable material at least 8 feet thick,
the top of which is within a depth of 6 feet. Coarse frag-
ments of soft bedrock material, such as shale and silt-
stone, are not considered to be sand and gravel. Fine-
grained soils are not suitable sources of sand and gravel.:

The ratings do not take into account depth to the water
table or other factors that affect excavation .of .the
material. Descriptions of grain size, kinds of minerals,
reaction, and stratification are given in the soil series
descriptions and in table 14,

Topsoil is used in areas where vegetation is to be
established and maintained. Suitability is affected mainly
by the ease of working and spreading the soil material in
preparing a seedbed and by the ability of the soil material
to support plantlife. Also considered is the damage that
can resuit at the area from which the topsoil is taken.

The ease of excavation is influenced by the thickness of
suitable material, wetness, slope, and amount of stones.

The ability of the soil to support plantlife is determined
by texture, structure, and the amount of soluble salts or
toxic substances. Organic matter in- the Al or Ap horizon
greatly increases the absorption and retention of moisture
snd nutrients. Therefore, the soil material from these
horizons should be carefully preserved for later uae.

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

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

" 8oils rated pooi are very sandy soils and very firm
clayey soils; soils with suitable layers less than 8 inches
thick; sofls having large amounts of gravel, atones, or
uoluble salt; steep soils; and poorly drained soils,

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

Water management

Many soil properties and site features that affect water
management practices have been identified in this soil
survey. In table 11 sofl and site features that affect use
are indieated for each kind of soil. This information is sig-
niffeant in planning, installing, and maintaining water-con-
trol structures. . _

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

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

- Aguiferfed excavated ponds ave bodiea of water made
by excavating a pit or dugout into a ground-water aquifer
(fig. 10). Excluded are ponds that are fed by surface ru-
noff and embankmient ponds that impound water 8 feet or
more above the original surface. Ratings in table 11 are
for ponds that are properly designed, loeated, and .con-
structed. Soil properties and site features -that affect
aquifer-fed ponds are depth to a permanent water table,
permeability of the aquifer, quality of the water, and ease
of excavation.
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Drainage of soil is affected by such soil properties as
permeability; texture; depth to bedrock, hardpan, or other
layers that affect the rate of water movement; depth to
the water table; slope; stability of ditchbanks; suscepti-
bility to flooding; salinity and alkalinity; and availability
of outlets for drainage.

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

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

Recreation

The soils of the survey area are rated in table 12 ac-
cording to limitations that affect their suitability for
recreation uses. The ratings are based on such restrictive
soil features as flooding, wetness, siope, and texture of
the surface layer. Not considered in these ratings, but im-
portant in evaluating a site, are location and accessibility
of the area, size and shape of the area and its scenic
quality, the ability of the soil to support vegetation, ac-
ceas to water, poiential water impoundment sites availa-
ble, and either access to public sewerlines or capacity of
the soil to absorb septic tank effluent. Soils subject to
flooding are limited, in varying degree, for recreation use
by the duration and intensity of flooding and the season
when flooding occurs. Onsite assessment of height, dura-
tion, intensity, and frequency of flooding is essential in
planning recreation facilities.

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

The information in table 12 can be supplemented by in-
formation in other parts of this survey. Especially helpful
are interpretations for septic tank abserption fields, given
in table 9, and interpretations for dwellings without base-
ments and for local roads and streets, given in table 8.

Camp areas require such site preparation as shaping
and leveling for tent and parking areas, stabilizing roads
and intensively used areas, and installing sanitary facili-
ties and utility lines. Camp areas are subject to heavy
foot traffic and some vehicular traffic. The best soils for

this use have mild slopes and are not wet or subject to
flooding during the period of use. The surface has few or
no stones or boulders, absorbs rainfall readily but remains
firm, and is not dusty when dry. Strong slopea and stones
or boulders can greatly increase the cost of constructing
camping sites.

Picnic areas are subject to heavy foot traffic. Most
vehicular traffic is confined to access roads and parking
areas. The best soils for use as picnic areas are firm when
wet, are not dusty when dry, are not subject to flooding
during the period of use, and do not have slopes or stones
or boulders that will increase the cost of shaping sites or
of building access roads and parking areas.

Playgrounds require soils that can withstand intensive
foot traffic. The best soils are almost level and are not
wet or subject to flooding during the season of use. The
surface is free of stones or boulders, is firm after rains,
and is not dusty when dry. If shaping is required to ob-
tain a uniform grade, the depth of the soil over bedreck
or hardpan should be enough to allow necessary grading.

Paths and trails for walking, horseback riding,
bicycling, and other uses should reguire little or no
cutting and filling. The best sofls for this use are those
that are not wet, are firm after rains, are not dusty when
dry, and are not subject to flooding more than once dur-
ing the annual period of use. They should have moderate
slopes and have few or no stones or boulders on the sur-
face,

Golf fairways are subject to heavy foot traffic and
some light vehicular traffic. Cutting 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 should
have a surface that is free of stones and boulders and

-have moderate slopes. Suitability of the soil for traps,

tees, or greens was not considered in rating the soils. Ir-
rigation is an assumed management practice.

Wildlife habitat

Soils directly affect the kind and amount of vegetation
that is available to wildlife as food and cover, and they af-
feet the construction of water impoundments. The kind
and abundance of wildlife that populste an area depend
largely on the amount and distribution of food, cover, and
water. If any one of these elements is missing, iz in-
adequate, or is inaccessible, wildlife either are scarce or
do not inhabit the area. !

If the soils have the potential, wildlife habitat can be
created or improved by planting appropriate vegetation,
by maintaining the existing plant cover, or by helping the
natural establishment of desirable planta.

In table 13, the soils in the survey area are rated ac-
cording to their potential to support the main kinds of
wildlife habitat in the area. This information can be used
in planning for parks, wildlife refuges, nature study areas,
and other developments for wildlife; selecting areas that
are suitable for wildlife; selecting soils that are suitable
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for creating, improving, or maintaining specific elements
of wildlife habitat; and determining the intensity of
management needed for each element of the habitat.

The potential of the soil is rated good, fair, poor, or
very poor. A rating of good means that the element of
wildlife habitat or the kind of habitat is easily created,
improved, or maintained. Few or no limitations affect
management, and satiafactory results can be expected if
the soil is used for the designated purpose. A rating of
Jair means that the element of wildlife habitat or kind of
habitat can be created, improved, or maintained in most
places. Moderately intensive management is required for
satisfactory results. A rating of poor means that limita-
tions are severe for the designated element or kind of
wildlife habitat. Habitat can be created, improved, or
maintsined in most places, but management is difficult
and must be intensive. A rating of very poor means that
restrictions for the element of wildlife habitat or kind of
wildlife are very severe, and that unsatisfactory results
can be expected. Wildlife habitat ia impractical or even
imposasible to create, improve, or maintain on soils having
such a rating.

The elements of wildlife habitat are briefly described in
the following paragraphs.

Grain and seed crops are seed-producing annuals used
by wildlife. The major scil properties that affect the
growth of grain and seed crops are depth of the root
zone, texture of the surface layer, available water eapaci-
ty, wetness, alope, surface stoniness, and flood hazard.
S0il temperature and soil moisture are also considera-
tions, Examples of grain and =eed crops are corn, wheat,
oats, and bariey.

Grasses and legumes are domestic perennial grasses
and herbaceous legumes that are planted for wildlife food
and cover. Major soil properties that affect the growth of
grasses and legumes are depth of the root zone, texture
of the surface layer, available water capacity, wetness,
surface stoniness, flood hazard, and slope. Soil tempera-
ture and soil moisture are also considerations. Examples
of grasses and legumes are feacue, bromegrass, clover,
and aifalfa.

Wild herbaceous planis are native or naturally
established grasses and forbs, including weeds, that pro-
vide food and cover for wildlife. Major soil properties that
affect the growth of these plants are depth of the root
zone, texture of the surface layer, available water capaci-
ty, wetness, surface stoniness, and flood hazard. Soil tem-
perature and soil moisture are also considerations, Exam-
ples of wild herbaceous plants are foxtail, goldenrod,
smartweed, ragweed, and fescue.

Hardwood trees and the associsted woody understory
provide cover for wildlife and produce nuts or other fruit,
buds, catkine, twigs, bark, or foliage that wildlife eat.
Major sofil properties that affect growth of hardwood
trees and shrubs are depth of the root zone, available
water capacity, and wetness. Examples of native plants
are oak, poplar, wild cherry, hawthorn, dogwood, hickory,
blackberry, and black walnut. Examples of fruit-produec-

ing shrubs that are commereially available and suitable
for planting on soils rated good are shrub honeysuckle,
autumn-olive, and crabapple.

Coniferous planis are cone-bearing trees, shrubs, or
ground cover plants that furnish habitat or supply food in
the form of browse, seeds, or fruitlike cones. 8oil proper-
ties that have a major effect on the growth of coniferous
plants are depth of the root zone, available water capaci-
ty, and wetness. Examples of coniferous plants are pine,
cedar, and juniper.

Wetland plants are annual and perennial wild her-
baceous plants that grow on moist or wet sites, exclusive
of submerged or floating aquatics. They produce food or
cover for wildlife that use wetland as habitat. Major soil
properties affecting wetland plants are texture of the
surface layer, wetneas, reaction, salinity, slope, and sur-
face stoniness. Examples of wetland plants are smart-
weed, willows, and reed canarygrass and rushes, sedges,
and reeds,

Shallow water areas are bodies of water that have an
aversge depth of less than 5 feet and that are useful to
wildlife. They can be naturally wet areas, or they can be
created by dams or levees or by water-control structures
in marshes or streams. Major scil properties affecting
shallow water areas are depth to bedrock, wetness, sur-
face stoniness, alope, and permeability. The availability of
a dependable water supply is important if water areas are
to be developed. Examples of shallow water areas are
marshes, waterfowl feeding areas, and shallow ponds.

The kinds of wildlife habitat are briefly described in
the following paragraphs.

Openland habitat consists of cropland, pasture,
meadows, and areas that are overgrown with grasses,
herbs, shrubs, and vines. These areas produce grain and
seed crops, grasses and legumes, and wild herbaceous
plants. The kinds of wildlife attracted to these areas in-
clude bobwhite quail, pheasant, meadowlark, field spar-
row, cottontail rabbit, and red fox.

Woodland habitat consista of areas of hardwoods and
associated grasses, legumes, and wild herbaceous plants.
Wildlife attracted to theee areas inelude woodcock,
thrushes, woodpeckers, aquirm]n gray fox, raccoon, and
deer.

Wetland habitat consists of open, marshy or swampy,
shallow water areas where water-tolerant plants grow.
Some of the wildlife attracted to such areas are ducks,
geese, herons, shore birds, muskrat, mink, and beaver.

Sonl properties

Extensive data about soil properties are lummarized on
the following pages. The two main sources of these data
are the many thousands of soil borings made during the
course of the survey and the laboratory analyses of
selected soil samples from typicsl profiles.

In making soil borings during field mapping, seil
scientists can identify several important scil properties.
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They note the seasonal soil moisture condition or the
presence.of free water and its depth. For each horizon in
the profile, they note the thickness and color of the soil
material; the texture, or amount of clay, silt, sand, and
gravel or other coarse fragments; the structure, or the
natural pattern of cracks and pores in the undisturbed
soil; and the consistence of the soil material in place
under the existing aoil moisture conditions. They record
the depth of plant roots, determine the pH or reaction of
the soil, and identify any free carbonates.

Samples of soil material are analyzed in the laboratory
to verify the field estimates of soil properties and to
determine all major properties of key soils, especially pro-
perties that cannot be estimated accurately by field ob-
servation. Laboratory analyses are not conducted for ail
soil series in the survey area, but laboratory data for
many so0il series not tested are available from nearby sur-
vey areas.

The available field and laboratory data are summarized
in tables. The tables give the estimated range of en-
gineering properties, the engineering classifications, and
the physical and chemical properties of each major
horizon of each soil in the survey area. They algo present
data about pertinent soil and water features.

Engineering properties

Table 14 gives estimates of engineering properties and
classifications for the major horizons of each soil in the
survey area.

Most asoils have, within the upper 5 or 6 feet, horizons
of contrasting properties. Table 14 gives information for
each of these contrasting horizons in a typical profile.
Depth to the upper and lower boundaries of each horizon
is indicated. More information about the range in depth
and about other properties in each horizon is given for
each soil series in the section “Soil series and morpholo-
gy.ll

Texture is described in table 14 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 soil material that is less than 2 millimeters in
diameter. “Loam,” for example, is s0il material that ia 7 to
27 percent clay, 28 to 50 percent silt, and less than 52 per-
cent sand. If a soil containg gravel or other particles
coarser than sand, an appropriste modifier is added, for
example, “gravelly loam.” Other texture terms are
defined in the Glossary. ,

The two systems commonly used in classifying soils for
engineering use are the Unified Soil Classification System
(Unified) (2) and the system adopted by the American
Association of State Highway and Transportation Offi-
cials (AASHTO) (1).

The Unified system classifies soils according to proper-
ties that affect their use as construction material. Soils
are clagsified according to grain-size distribution of the
fraction less than 38 inches in diameter, plasticity index,
liquid limit, and organic-matter content. Soils are grouped

into 15 classes—eight classes of coarse-grained soils,
identified as GW, GP, GM, GC, SW, SP, SM, and SC; six
clesses of fine-grained soils, identified as ML, CL, OL,
MH, CH, and OH; and one class of highly organic soils,
identified as Pt. Soils on the borderline between two
clasges have a dual classification symbol, for example, CL-
ML.

The AASHTO system clagsifies soils according to those
properties that affect their use in highway construction
and maintenance. In this system a mineral soil is clas-
gified in one of seven basic groups ranging from A-1
through A-T on the basis of grain-gize distribution, liquid
limit, and plasticity index. Soils in group A-1 are coarse
grained and low in content of fines, At the other extreme,
in group A-7, are fine-grained soils. Highly organic soils
are classified in group A-8 on the basis of visual inspec-
tion.

When laboratory data are available, the A-l, A-2, and
A-T7 groups are further classified as follows: A-1-a, A-1-b,
A-2-4, A-2-5, A-2-6, A-2-7, A-T-5, and A-7-6. As an addi-
tional refinement, the desirability of soils as subgrade
material can be indicated by a group index number. These
numbers range from 0 for the best subgrade material to
20 or higher for the poorest. The estimated AASHTO
classifieation, without group index numbers, is given in
table 14. Also in table 14 the percentage, by weight, of
rock fragments more than 3 inches in diameter is esti-
mated for each major horizon. These eatimates are deter-
mined mainly by observing volume percentage in the field
and then converting that, by formula, to weight percent-
age.

‘Percentage of the soil material less than 38 inches in
diameter that passes each of four sieves (U.S. standard)
is estimated for each major horizon. The estimates are
hased on tests of soils that were sampled in the survey
area and in nearby areas and on field estimates from
many borings made during the survey.

Ligquid limit and plasticity index indicate the effect of
water on the strength and consistence of soil. These in-
dexes are used in both the Unified and AASHTO soil
classification systems. They are also used as indieators in
making general predictions of soil behavior. Range in
liquid limit and plasticity index are estimated on the basis
of test data from the survey area or from nearby areas
and on ohaservations of the many soil borings made during
the survey.

"In some surveys, the estimates are rounded to the
nearest 5 percent. Thus, if the ranges of gradation and
Atterburg limita extend a marginal amount across clas-
gification boundaries (1 or 2 percent), the classification in
the marginal zone is omitted.

Physical and chemical properties

Table 15 shows estimated values for several soil charac-
teristics and features that affect behavior of soils in en-
gineering uses. These estimates are given for each major
horizon, at the depths indicated, in the typical pedon of
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each soil. The estimates are based on field observations
and on test data for these and similar soils. :

Permeability is estimated on the basis of kmown rela-
tionships among the soil characteristics observed in the
field—particularly soil structure, porosity, and gradation
or texture—that influence the downward movement of
water in the soil. The estimates are for vertical water
movement when the soil is saturated. Not considered in
the estimates is lateral seepage or such transient soil fea-
tures as plowpans and surface crusts. Permeability of the
soil is an important factor to be considered in planning
and designing drainage systems, in evaluating the poten-
tial of soils for septxc tank systems and other waste
disposal systems, and in many other aspects of land use
and management.

Available water capacity is rated on the basis of soll
characteristics that influence the ability of the soil to hold
water and make it available to plants. Important charac-
teristics are content of organic matter, soil texture, and
soil structure. Shallow-rooted plants are not likely to use
the available water from the deeper sgil horizons. Availa-
ble water capacity is an important factor in the choice of
plants or crops to be grown and in the design of irrigation
systems.

Soil reaction is expressed as a range in pH values. The
range in pH of each major horizon is based on many field
checks. For many soils, the values have been verified by
laboratory analyses. Soil reaction is important in selecting
the crops, ornamental plants, or other plants to be grown;
in evaluating soil amendments for fertility and stabiliza-
tion; and in evaluating the corrosivity of sofls. -

Shrink-swell potentiol depends mainly on the amount
and kind of clay in the scil. Laboratory measurements of
the swelling of undisturbed clods were made for many
soils, For others the swelling was estimated on the basis
of the kind and amount of clay in the soil and on mea-
surements of similar soils. The size of the load and the
magnitude of the change in soil moisture content also in-
fluence the swelling of soils. Shrmkmg and swelling of
some soils can cause damage to building foundaﬁom,
basement walls, roads, and other structures unless
designs are used. A high shrink-swell potential indicates
that special design snd added expense may be required if
the planned use of the soil will not tolerate large volume
changes.

Eromfactorsareusedtopredlctthem'odibﬂityofa
soil and its tolerance to erosion in relation to specific
kinds of land use and treatment. The soil erodibility fac-
tor (K) is a measure of the susceptibility of the s¢il to
erosion by water. Soils having the highest K values are
the most erodible. K values range from 0.10 to 0.64. To
estimate annual soil loss per acre, the K value of a-soil is
modified by factors representing plant eover, grade and
length of slope, management practices, and climate. The
soil-loss tolerance factor (T) is the maximum rate of soil
erosion, whether from rainfall or scil blowing, that can
occur without reducing crop production or environmental
quality. The rate is expressed in tons of soil loss per acre
per year.

SOIL SURVEY

Wind erodibility groups are made up of soils that have
similar properties that affect their resistance to soil blow-
ing if cultivated. The groups are used to predict the
susceptibility of aoil to blowing and the amount of soil
lost as a result of blowing. Soils are grouped according to
the following distinctions:

1. Sands, coarse sands, fine sands, and veryfinesands.
These soils are extremely erodible, so vegetation is dif-
ficult to establish. They are generally not suitable for

cropa.

2. Loamy sands, leamy fine sands, and loamy very fine
sands. These soils are very highly erodible, but crops can
be grown if intensive measures to control soil blowing are
used.

8. Sandy loams, coarse sandy loams, fine sandy loams,
and very fine sandy loams. These soils are highly erodi-
ble, but crops can be grown if intensive measures to con-
trol s6fl blowing are used.

"4L. Calcareous loamy soils that are less than 36 percent
clay and more than 5 percent finely divided caleium car-
bonate. These soils are erodible, but 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, but crops can be grown if measures
to control soil blowing are used.

5. Loamy soile that are less than 18 percent clay and
less than 5 percent finely divided calcium carbonate and
sandy ¢lay loams and sandy clays that are less than 5 per-
cent finely divided caleium carbonate. These sofls are
slightly erodible, but ecrops can be grown if measures to
c¢ontrol soil blowing are used.

6. Loamy soils that are 18 to 35 percent clay and less
than 5 percent finely divided calcium ecarbonate, except
ailty clay loams. These soils are very slightly emdlble and
crops can easily be grown.

7. Silty clay loams that are leas than 85 percent clay

-and less than 5 percent finely divided calcium carbonate.

These soils are very slightly erodible, and cropa can easily
be grown.

8. Stony or gravelly sofls and other seils not subjeet to
soil biowing.

Soeil and water features

Table 16 contains information helpful in planning land
uses and engineering projects that are likely to be af-
fected by soil and water features.

Hydrologic soil groups are used to estimate runoff
from precipitation. Soils not protected by vegetation are
placed in one of four groups on the basis of the intake of
water after the scils have been wetted and have received
precipitation from long-duration storms.

The four hydrologic soil groups are:

Group A. Soils having a high infiltration rate (low ru-
noff potential) when thoroughly wet. These consist chiefly
of deep, well drained to excessively drained sands or
gravels. These soils have a high rate of water transmis-
sion.
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Group B. Soils having a moderate infiltration rate when
thoroughly wet. These conasist chiefly of moderately deep
or deep, moderately well drained or well drained soils
that have moderately fine texture to moderately coarse
texture. These soils have a moderate rate of water trans-
mission.

Group C. Soils having a slow infiltration rate when
thoroughly wet. These consist chiefly of soils that have a
layer that impedes the downward movement of water or
soils that have moderately fine texture or fine texture.
These soils have a slow rate of water transmission.

Group D. Soils having a very slow infiltration rate (high
runoff potential) when thoroughly wet. These consist
chiefly of clay soils that have a high shrink-swell poten-
tial, soils that have a permanent high water table, soils
that have a claypan or clay layer at or near the surface,
and soils that are shallow over nearly impervious materi-
al. These soils have a very slow rate of water transmis-
sion.

Flooding is the temporary covering of soil with water
from overflowing streams, with runoff from adjacent
slopes, and by tides. Water standing for short periods
after rains or after snow melts is not considered flooding,
nor is water in swamps and marshes, Flooding is rated in
general terms that describe the frequency and duration of
flooding and the time of year when flooding is most like-
ly. The ratings are based on evidence in the soil profile of
the effects of flooding, namely thin strata of gravel, sand,
silt, or, in places, clay deposited by floodwater; irregular
decrease in organic-matter content with increasing depth;
and absence of distinctive soil horizons that form in soils
of the area that are not subject to flooding. The ratings
are also based on local information about floodwater
levels in the area and the extent of flooding and on infor-
mation that relates the position of each soil on the land-
scape to historie floods.

The generalized description of flood hazards is of value
in land-use planning and provides a valid basis for land-
use restrictions. The soil data are less specific, however,
than thoge provided by detailed engineering surveys that
delineate flood-prone areas at specific flood frequency
levels.

High water table ia the highest level of a saturated
zone more than 6 inches thick for a continuous period of
more than 2 weeks during most years. The depth to a
seasonal high water table applies to undrained soils. Esti-
mates are based mainly on the relationship between gray-
ish colors or mottles in the soil and the depth to free
water observed in many borings made during the course
of the soil survey. Indicated in table 16 are the depth to
the seasonal high water table; the kind of water table,
that is, perched, artesian, or apparent; and the months of
the year that the water table commonly is high. Only
saturated zones above a depth of 5 or 6 feet are indicated.

Information about the seasonal high water table helps
in assessing the need for specially designed foundations,
the need for specific kinds of drainage systems, and the
need for footing drains to insure dry basements. Such in-
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formation is also needed to decide whether or not con-
struction of basements is feasible and to determine how
septic tank absorption fields and other underground in-
stallations will function. Also, a seasonal high water table
affects eage of excavation.

Depth to bedrock is shown for all soils that are under-
lain by bedrock at a depth of 5 to 6 feet or less. For many
soils, the limited depth to bedrock is a part of the defini-
tion of the soil series. The depths shown are based on
measurements made in many soil borings and on other
observations during the mapping of the soils. The kind of
bedrock and its hardness as related to ease of excavation
is also shown. Rippable bedrock can be excavated with a
single-tooth ripping attachment on a 200-horsepower trac-
tor, but hard bedrock generally requires blasting.

Potential frost action refers to the likelihood of damage
to pavements and other structures by frost heaving and
low soil strength after thawing. Frost action results from
the movement of soil moisture into the freezing tempera-
ture zone in the soil, which causes ice lenses to form. Soil
texture, temperature, moisture content, porosity, permea-
bility, and content of organic matter are the most impor-
tant soil properties that affect frost action. It is assumed
that the. soil is not covered by insulating vegetation or

-snow and is not artificially drained. Silty and clayey soils

that have a high water table in winter are most suscepti-
ble to frost action. Well drained very gravelly or sandy
soils are the least suscept:lble

Risk of corrosion pertains to potential soil-induced
chemical action that dissolves or weakens uncoated steel
or concrete. The rate of corrosion of uncoated steel is re-
lated to soil moisture, particle-size distribution, total acidi-
ty, and electrical conductivity of the so0il material. The
rate of corrosion of concrete is based mainly on the
sulfate content, texture, and acidity of the soil. Protective
measures for steel or more resistant concrete help to
avoid or minimize damage resulting from the corrosion.
Uncoated steel intersecting soil boundaries or soil
horizons is more susceptible to corrosion than an installa-
tion that is entirely within one kind of soil or within one
aoil horizon.

Physical and chemical analyses of selected
soils

Many of the soils in Mercer County were sampled and
laboratory data determined by the Department of
Agronomy, Ohio Agricultural Research and Development
Center (OARDC), Columbus, Ohio. The physical and
chemical data obtained on most samples include particle
size distribution, resction, organic-matter content, calcium
carbonate equivalent, and extractable cations.

These data were used in classifying and correlating the
selected soils and in evaluating the behavior of the soils
under various land uses. Five of the profiles were
selected as representative of their respective series and
are described in this survey. The series names and the
laboratory identification numbers are Blount (MC-20),
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Defiance (MC-16), Elliott (MC-13), McGary (MC-22), and
Montgomery (MCi21).

in addition to Mercer County data, laboratory data are
also available from nearby counties in western Ohio that
have many of the same soils. All data are on file at the
Department of Agronomy, OARDC, Columbus; Qhio; the
Ohic Department of Natural Resources, Division of Lands
and Soil, Columbus, Ohio; and the Soil Conservation Ser-
vice, State Office, Columbus, Ohio. Some of these data
have been published in special studies of soils in nearby
counties (9, 13).

Engineering test data

Several of the soils in Mercer County have been
analyzed for engineering properties by the Soil Physieal
Studies Laboratory, Department of Agronomy, Ohio State
University. Some of the determinations of moisture densi-
ty were made by the Ohio Department of Transportation
Soil Testing Laboratory. Six profiles are considered
representative of series in the county. The series names
and the laboratory identification numbers are Blount
(MC-12), Haskins (MC-19), McGary (MC-22), Montgomery
(MC-21), Glynwood (MC-11), and Pewamo (MC-14). The
profiles of these series are described in the section “Soil
geries and morphology.”

In addition to the Mercer County data, engineering test
data are also available from nearby counties in western
Ohio that have many of the same soils. All data are on
file at the Department of Agronomy, Ohio State Universi-
ty, Columbus, Ohio; the Ohio Department of Natural
Resources, Division of Lands and Soil, Columbus, Ohio;
and the Soil Conservation Service, State Office, Colum-
bus, Ohio.

Soeil series and morphology

In this section, each s0il series recognized in the survey
area is described in detail. The descriptions are arranged
in alphabetic order by series name.

Characteristica of the soil and the material in which it
formed are discussed for each series. The soil is then
compared to similar soils and to nearby soils of other se-
ries. Then a pedon, a small three-dimensional area of soil
that is typical of the soil series in the survey area, is
described. The detailed descriptions of each soil horizon
follow standards in the Soil Survey Manual (10). Unless
otherwise noted, colors described are for moist soil.

Following the pedon description is the range of impor-
tant characteristics of the soil series in this survey area.
Phases, or map units, of each soil series are desm'ibed in
the section “Soil maps for detailed planning.”

Blount series

The Blount series consists of deep, somewhat poorly
rained, slowly permeable or moderately slowly permea-

ble soils formed in glacial till. These soils are on ground
moraines and end moraines. Slope ranges from 0 to 6 per-
eent.

Blount soils are commonly adjacent to Elliott, Glyn-
wood, Morley, and Pewamo soils and are similar to Me-
Gary soils. Elliott and Pewamo saoils have a mollic
epipedon. Glynwood and Morley socils are better drained
than Blount soils. McGary soils formed in lacustrine
deposits of clay and silt.

Typical pedon of Blount silt loam, 2 to 6 percent slopes,
in Washington Township, SE1/4NE1/4 sec. 8, T.6 S, R. 1
E., 760 feet north and 130 feet west of the intersection of
Burrville Road and State Route 29:

Ap—0 to 7 inches; dark grayish brown (10YR 4/2) silt loam; moderate
fine and medium granular structure; friable; common roots; 3 per-

B21t—7 to 12 inches; grayish brown (10YR 5/2) silty clay; many medium
faint yellowish brown (10YR 5/4) mottles; moderate medium suban-
‘gular blocky structure; firm; common roots; thin patchy dark gray-
ish brown (10YR 4/2)clay films on vertical and horizontal faces of
peds; medium and thick patchy grayvish brown (10YR. 5/2) silt
coatings on vertical faces of peds; 3 percent coarse fragments;
strongly acid; clear wavy boundary.

B22t--12 to 23 inches; dark yellowish brown (10YR 4/4) clay; many
medium faint dark grayish brown (10YR 4/2) mottles; weak fine
and riedium prismatic structure parting to moderste raedium sub-
angular blocky; firm; few roots; grayish brown (10YR 5/2) clay
- films that are continuous cn vertical faces of peds and thin and
patchy on horizontal faces; grayish brown (10YR 5/2) costings on
vetﬁealaurfwesotwim\s,4pmentmhwmnts slightly
acid; clear wavy boundary.

B8t—23 to 30 inches; grayish brown (10YR 5/2) heavy silty clay loam;
many medium distinet dark yellowish brown (10YR 4/4) mottles;
wesk medium sabangular blocky structure; firm; thin patchy dark
grayish brown (10YR 4/2) clay films on vertical faces of peds; 8 per-
cent coarse fragments; slight.eﬂ’ervesemme,mﬂdlyalluline clear
wavy boundary.

C1—30 to 42 inches; brown (10YR 4/8) clay loam; common medium faint
dark grayish brown (10YR 4/2) mottles; weak medium platy struc-
tm:velyﬂmulolm-mtmnemts,stmngeﬂervmme;
moderately alkaline; gradusl wavy boundary.

02—42m60mdu,bmwn(10YR5B)chylo¢m,mmnmedmn
distinet dark gray (10YR 4/1) motiles; massive; very firm; 10 per-
eentmueﬁ-agxmnts,stmngeﬂervm,modentdyalhlm

The thickness of the solum ranges from 20 to 45 inches. The content
of coarse fragments ranges, by volumes, from 1 to 10 percent in the
upper part of the solum and from 2 to 13 percent in the lower part and
in the C horizon.

The Ap horizon is strongly acid to slightly acid in unlimed areas. The
B horizon has hue of 10YR, value of 4 to 6, and chroma of dominantly 2
to 4. Subhorizons have chroma of 1 in some pedons. The B horizon is
heavy gilty clay loam, clay, clay loam, or silty clay. Reaction ranges from
very strongly acid to neutral in the upper part and from medium acid to
moderately alkafine in the lower part. The C horizon is clay loam or silty
clay loam and is mildly alkaline or moderately alkaline,

Carlisle series

The Carlisle seriez consists of deep, very poorly
drainedsoﬂsmdemssiomﬁmsmlsfmwdmmore
than 51 inches of accumulated organie material. Permea-

bility is moderately rapid. Slope ranges from 0 to 2 per-
cent.
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Carlisle goils are similar to Edwards and Olentangy
soils and are commonly adjacent to Montgomery and
Pewamo soils. Edwards soils are underiain with marl at a
depth of 16 to 35 inches. Olentangy soils formed in
coprogencus earth over lacustrine material or glacial till.
Montgomery and Pewamo soils have a mollic epipedon. In
addition, Montgomery soils formed in lacustrine sedi-
ments and Pewamo soils in glacial till. :

Typical pedon of Carlisle muck, in Blackereek
Township, SE1/4SE1/4 sec. 18, T. 4 S, R. 1 E,, 577 feet
west and 200 feet north of the intersection of Duck Creek
Road and State Route 49:

Oap-—0 to 8 inches; black (N 2/0) broken face and rubbed sapric materi-
al; about 2 percent, fiber, 1 percent rubbed; moderate fine granular
stmcture;vayﬁi@le;mwﬂmmoh;ﬁﬂpemmtmﬁmﬂnutui—

Ligh o >
iq e

0a6—59 to 68 inches; dark reddish brown (5YR 3/4) broken face, dark

brown (T5YH 8/2) rubbed sspric msterial; about 10 percent fiber,

less than 2 rubbed; massive; very friable; alight effer-
salkaline; abrupt wavy boundary.

The surface tier has hue of 10YR to 5YR or N, value of 2 or 3, and
chroma of 0 to 8. it is 10 to 60 percent mineral material. The subsurface
and bottom tiers have hue of BYR to 10YR, value of 2 or 3, and chroma
of 1 to 4. Before rubbing, the fiber content ranges from 0 to 80 percent
within a depth of 61 inches. After rubbing, it ranges from 0 to 10 per-
cent.

Defiance series

The Defiance series consists of deep, somewhat poorly
drained, slowly permeable or very slowly permeable soils
on flood plains. These soils formed in fine textured and
moderately fine textured recent alluvium. Slope ranges
from 0 to 2 percent.

Defiance soils are gimilar to Shoals and Wabasha soils
and are commonly adjacent to Wabasha soils. Shoals soils
are of mixed mineralogy and contain less clay throughout
than Defiance soils. Wabasha soils are very poorly
drained.

Typical pedon of Defiance silty clay, in Union
Township, NE1/4ANW1/4 sec. 25, T. 4 S, R. 3 E,, 200 feet
west and 3,780 feet north of the intersection of Mercer
Road and Gailman Road:

neutral; cdéar wavy boundary.

B21g—20 to 27 inches; gray (10YR 5/1) silty clay; many fine distinet

B22—27 to 44 inches; yellowiah brown (10YR 5/4) sfity clay; common
fine fuint yellowish brown (10YR 5/6) and common fine distinet
gray (10YR 5/1) motties; wesk coarse and very cosrse subangular
blocky structure; firm; few fine roots; few fine derk brown (T5YR
8/2) fron and mangunese staing; thin continuovs durk gray (10YR
4/1) andt grayish brown (10YR §/2) vertical and horizontal coatings
on faces of peds; neutral; diffnse wavy boundary,

BSg—44 to 47 inches; dark gray (10YR 4/1) silty clay; many medium
distinet dark yellowish brown (10YR 4/4) motties; weak fine angular
blocky structure; firm; medium k gray (10YR 4/1)

distinet grayish hrown (10YR 5/2) and common fine faint yellowish
brown (10YR 6/6) mottles; weak thick platy laminations; firm; fow
fine distinet very dm’k brown (10YR 2/2) iron and

concretions; mildly alkaline.
The solum ranges from 47 to 61 inches in thickness and from slightly

acid to mildly alkaline.

The Ap horizon has hue of 10YR, value of 4 or 5, and chroma of 1 or
2.11193hm'ﬁmhuhued‘10YR,vahed4or5.mddnmndltoé.
or

It i silty clay, heavy ailty clay loam, heavy cliy loam, or clay. The
horizon is dominantly eilty clay but has thin strate of silty clay loam
ailt loam in some pedons. It is neutral or mildly alkaline.

Digby series

The Digby series congists of deep, somewhat poorly
drained soils on stream terraces and, in a few areas, on

sandy, and loamy deposits. Permeability is moderate in
the solum and rapid in the substratum. Slope ranges from
0 to 6 percent.

Digby soils are commonly adjacent to Gallman and Mill-
grove soils and are similar to Blount and Haskins soils.
Blount soila formed in glacial till and contsin more clay in
the argillic horizon than Digby soils. Gallman soils do not
have a dominant chroma of 2 or less in the matrix or on
faces of peds in the argillic horizon. Haskins soils have
contrasting fine textured or moderately fine textured gla-
cial till or lacustrine material within a depth of 40 inches.
Millgrove soils have s mollic epipedon and have a domi-
nant low chroma in the subsoil.

Typical pedon of Digby loam, 0 to 2 percent slopes, in
Union Township, NE1/ANW1/4 sec. 25, T. 4 8., R. 3 E,,
5,180 feet north and 400 feet west of the intersection of
Gallman and Mercer Roads:

Ap—0 to 8 inches; dark grayish brown (10YR 4/2) lam; wesk fine
granular structure; friable; many fine roots; 2 percent fine gravel;
neutral; abrupt smooth boundary,
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Edwards sofls are commonly adjaceni to Moatgomery
and Pewamo soils and are similar to Carlisle and Olentan-
gy soils. Carlisle soils formed in more than 51 ioches of
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C—42 to 68 inches; dark gray (10YR 4/1) sandy loam; few fine faint
dark yellowish brown (10YR 4/4) mottles; weak medium sngular
blocky structure; frisble; mildly alkaline.

The thickness of the solum and the depth to carbonates range from 40
to 66 inches. The depth to carbonates commonly is about 60 inches,

The Ap horizon has hue of 10YR, value of 4, and chroma of 2 or 8. It
is slightly acid to mildly alkaline. The B horizon has hue of 10YR, value
of 4 or b, and chroma of 8 or 4 and has mottles with chroma of 1 or 2
within a depth of 24 inches. It is silt loam, loam, or light silty clay Joam.
Reaction ranges from slightly acid to moderately alkaline. The C harizon
is stratified ailt loam, loam, or sandy loam. It is mildly alkaline or
moderately alkaline.

Eldean series

The Eldean series consists of deep, well drained soils
on stream terraces and on outwash terraces on end
moraines. These soils formed in outwash material under-
lain by stratified sand and gravel at a depth of 20 to 40
inches. Permeability is moderate in the subsoil and rapid
or very rapid in the substratum. Slope ranges from 2 to
12 percent.

Eldean socils are similar to Gallman, Ockley, and
Rawson soils, but they contain more clay in the subsoil
Also, Gallman and Ockley soils have a thicker solum and
Rawson soils have glacial till or lacustrine material in the
lower part of the solum and in the substratum.

Typical pedon of Eldean loam, 2 to 6 percent elopes, in
Granville Township, SE1/4SW1/4 gee. 19, T. 7 S,, R. 2 E,,
125 feet north and 1,565 feet west of the intersection of
Lange Road and Post Road:

Ap—0 to 9 inches; brown (10YR 4/3) heavy loam; weak medium granu-

dary.
B21—9 to 16 inches; dark brown (T5YR 4/4} clay; weak medium suban-
sticky; common roots; thin patchy
faces

ofpeds.lommmvel.

du-kbrown('l.EYRUchnw,wukmmhm—
gularbloclwmmn'e firm, slightly aticky; few roota; medivm very
patchy brown (7.5YR 4/2) clay films on faces of peds; 6 percent
gravel; neutral; clear wavy boundary.

B24t—28 to 81 inches; brown (T5YR 4/2) gravelly ciay; weak medium
subsngular blocky structare; firm; few roots; few weathered
hnutonetragnlents.%permtﬁnemvel,mﬂdlyalknﬂm;dm
wavy boundary.

B3—31 to 35 inches; brown (75YR 4/2) gravelly clay loam; wesk medi-
um and fine subangular blocky structure; friable; few roots; 40 per-
esntﬂuegrnvel;sﬁghteﬂmmmﬂdlynﬂnﬁm;nbmptwavy

mwmmmammmveﬂyhmwmm

sand; single grained; loose; 85 percent fine gravel; slight effer-

escence; mildly alkaline; shrupt wavy boundary.

IIC2—56 to 60 inches; yellowish brown (10YR 5/4) loamy fine sand; sin-
gle grained; loose; 10 percent fine gravel, strong ecffervescence;
moderately alkaline; clear wavy

I11C3—60 to 70 inches; yellowish brown (IOYB 5/4) gravelly loamy sand;
gingle grm\ed,mlooee, 25 percent gravel; strong effervescence;

b
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The Elliott series consists of deep, somewhat poorly
drained, moderately slowly permeable soils on ground
morsines. These soils formed in glacial till. Slope ranges
from 1 to 4 percent.

Elliott soils are commonly adjacent to Blount, Glyn-
wood, McGary, Montgomery, Morley, and Pewamo soils.
Blount, Glynwood, McGary, and Morley soils do not have
s mollic epipedon. Glynwood and Morley soils have a
higher dominant chroma in the upper 10 inches of the ar-
gillic horizon than Elliott soils. McGary and Montgomery
soils formed in lacustrine deposits of clay and silt.
Pewamo and Montomery soils have a dominant low
chroma in the subscil.

Typical pedon of Elliott silt loam, 1 to 4 percent slopes,
in Dublin Township, NE1/dNW1/4 sec. 27, T.4 8, R. 2 E,,
800 feet east and 4,070 feet north of the mterseetion of
Lombard Road and State Route 707:

mmmmmmmm

mnlnl,du'wnvyboundn'y

'mmmuomsmmm of peds;
e fragments;
Bl-—14t018indm;darkwilhbwwn(lm silty

§

neutral; wavy boundary.

B21t—18 to 22 inches; yellowish brown (10YR 6/4) heavy
loam; few fine faint yellowish brown (10YR 5/8) mottles; moderate
medium prismatic strueture parting to stvong medium subangular
blocky; fivm; thin patchy dark gray (10YR 4/1) clay films on
memamswmm



M

C—30 to 60 inches; brown (10YR 4/8) clay losm; few fine faint
(IDHEBJMM,MWMMMWMM
firm; thin patchy gray (10YR 8/1) coatings on vertical faces of
lOWmmmmmm modermlyal-

}g

mthchmofthesohunumﬁmzomﬁnm

The A horizon has hue of 10YR, value of 2 or 8, and chroma
Itiumednnnuddtoneutmlltiawwlsunheaﬂuck.m
has hue of 10YR, value of 4 to 6, and chroma of 2 to 4. It is silty
loam, ailty clay, or clay. It is medium acid to neutral in the upper
and neutral or mildly alkaline in the lower part. The C horizon is silty
clay loam or clay loam. It is mildly alkaline or moderately alkaline.

§i‘

Gallman series

rapid. Slope ranges from 2 to 6 percent.

Gallman soils are commonly adjacent to Digby and Mill-
grove soils and are similar to Eldean, Ockley, and Rawson
soils. Digby soils have a dominant chroma of 2 or less
either on faces of peds or in one subhorizon of the argiilic
horizon. Eldean sodils have a thinner solum than Gallman
soils and contain more clay in the subsoil. Ockley soils
have a thinner B3 horizon than Gallman soils, are shal-
lower to carbonates, and have highly ecalearecus gravel
and sand in the C horizon. Millgrove soils have a mollic
epipedon and have a dominant low chroma in the subsoil
Rawson soils have moderately fine textured and fine tex-
tured glacial till or lacustrine material in the lower part
of the solum and in the substratum.

Typical pedon of Gallman loam, 2 to 6 percent slopes, in
Dublin Township, Blackloon Reserve, T. 4 S, R. 2 E,
1,372 feet west and 1,425 feet north of the intersection of
River Trail and Blackloon Roads:

boundary.

Blt—-smlluﬂles.yaﬂwdahhlwn(mmw{)hswhm.wukm
and medium subangular bloeky structure; friable; eommon roots;
thin very petehy brown (T6YR 4/4) clay filma on faces of peds;
patchwpnleln'own(mYRGM)eoaﬁnp.zmﬂmmvd.
alightly acid; elear amooth boundary.

mu-nmsommnﬁﬂ#ﬂundydayhm,m
medium subangulsr blocky stiucture; firm; common roots;
patchy dark brown (10YR 3/8) clay filma on faces of peds;
patchy pale brown (10YR 6/3) coatings; 3 percent fine gravel;
strongly acid; elear wavy boundary.

B22t—20 to 30 inches; brown (7.5YR 4/4) gravelly clay loam; few
fmntmmwnﬂjmm)nmﬂls.mdaltemw
blocky structure; firm, sticky; fewmots, patchy
(T5YR 4/2) clay films on faces of peds; very puw}w
(10YR 6/3).coatings; 16 percent fine val
lmemck,verystmm‘lylmd,abmptmvybmuduy

1IB23t—30 to 37 inches; dark brown (75YR 4/4) sandy
coarse subangular blocky structure; friable; few roots;
dark brown (75YR 4/2) clay films and bridging;
gravel, dominantly from black shale; strongly acid; clear

dary. .
IIB31t—37 to 52 inches; dark brown (7T5YR 3/2) grlvally
loam; massive; firm, sticky; few roots; continuous

(T5YR 8/2) clay bridging; 15 pueentﬁnemvel,donﬂlunﬂy
black shale; slightly scid; gradual wavy boundary.

Eéi?
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IllMtn'lﬁmdm,dnrkhnwn(’f.ﬁYR 4/4) sandy loam; few fine
faint strong brown (7Z.5YR 5/6) motiles; massive; friable; some thin
clay bridging; 2 percent fine gravel; thin lenses of silt loam; nentral;
lbruptwnvybmmdnry

Theﬁﬁelu:euoftheaoimnandthedepthtourbm:mmeﬂmﬁ
to 115 inches. The content of coarse fine gravel,
rangea from 0 to 10 percent in the A horizon and from 2 to 80 percent in

the B horizon. ,

The Ap horizon has hue of 10YR, value of 4 or 5, anxd chroma of 2 or

8. It is loam or sandy loam and is medium acid to neutral. A thin A2

horizon is in some pedons. The B2 horizon has hue of 10YR or T5YR,

value of 4 or 5, and chroma of 3 or 4. It is loam, sandy losm, sandy clay
loam, clay lowrn, or the gravelly analogs of these textures. The B3

horizon has hue of 10YR or 75YR, value of 3 to 6§, and chroms of 2 to 4.

It is sandy clay loam, sandy loam, loamy sand, or the gravelly analoga of
these texturea. Renction ranges from slightly acid to mildly sikeline.

Genesee series

The Genesee series consists of deep, well drained,
moderately permeable soils in the highest positions on
flood plains. These soils formed in medium textured and
moderately coarse textured recent alluvium washed
mainly from soils formed in calcarecus glacial till. Slope
ranges from O to 2 percent.

The Genesee soils in Mercer County have more
strongly - expressed structure in the subsoil than is
defined as the range for the Genesee series. Also, they do
not have fine stratification. These differences, however,
do not alter the use and behavior of the soils.

Genesge soils are commonly adjacent to Eel, Shoals,
and Sloan soils. Eel soils have mottles with chroma of 2
or less within a depth of 24 inches. Shoals scils have a
dominant chroma of 2 or less in one horizon between the
Ap horizon and a depth of 30 inches. Sloan sails have a
mollie epipedon and a dominant chroma of 2 or less
between the Ap horizon and a depth of 30 inches.

Typical pedon of Genesee silt loam, in Washington
Township, SE1/4SE1/4 sec. 21, T. 6 8., R. 1 E, 1,800 feet
west and 500 feet north of the intersection of Menchhofer
and McMillan Roads:

Ap—0 to 10 inches; dark brown (10YR 4/8) silt loam; moderate fine
mmm.mmmmﬁum

boundary.
B21--10 to 19 inches; dark brown (10YR 4/3) silt icam; modevate fine
subangular blocky structure; frisble; many fine roots; dark grayish
browa (10YR 4/2) coatings on faces of peds; nentral; gradusl wavy

m—m_mmmmmm“(lomm)mwmm;mm

. fine and medium r blocky structure; friable; common fine
rmdlrkmyhhbrown(lomwmonﬁeuofpeds
neutral; diffuse wavy boundary,

B23—30 to 48 inches; dark yellowish brown (10YR 4/4) silt loam;
moderste medium subanguisr blocky structure; frisble; few fine
roois; neutral; gradual wavy boundary.

C—48 t¢ 60 inches; yellowish brown (10YR 5/4) stratified silt loam and
loam; massive; friable; slight effarvescence; mildly sllaline.

The thicimess of the solum and the depth to carbomates range from 40
to 48 inches.

E
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The Ap horizon has hue of 10YR, value of 3 or 4, and chroma of 3. It
is alightly acid or neutral. The B horizon has hue of 10YR, value of 4 or
5, and chroms of 3 or 4. Gray mottles are below a depth of 24 inches in
some pedona. The B horizon is dominantly silt loam but ranges to loam
and light ailty clay loam. It is commonly slightly acid or neutral, but in
some pedons it is mildly alkaline in the lower part. The C horizon is
stratified silt loam, loam, and sandy loam. It is mildly slkaline or
moderately alkaline.

Glynwood series

The Glynwood series consists of deep, moderately well
drained, slowly permeable goils formed in glacial till.
These soils are on ground moraines and end moraines.
Slope ranges from 2 to 12 percent.

Glynwood soils are commonly adjacent to Blount, El-
liott, Morley, and Pewamo soils on the landseape. In
Blount and Elliott soils, one subhorizon of the argillic
horizon or the coatings on faces of peds in the argillic
horizon have a dominant low chroma. Elliott and Pewamo
soils have a mollic epipedon. Pewamo soils have a domi-
nant low chroma in the subsoil. Morley soils do not have
chroma of 2 or less in the upper 10 inches of the argillic
horizon.

Typical pedon of Glynwood silt loam, 2 to 6 percent
slopes, in Granville Township, NW1/4SE1/4 sec. 19, T. 7
8. R. 2 E,, 825 feet east and 2,310 feet north of the inter-
section of Post Road and Lange Road:

Ap—0 to 9 inches; dark grayish brown (10YR 4/2) silt loam; weak medi-
um granular structure; friable; many roots; medium acid; abrupt
smooth boundary.

B1—9 to 12 inches; yellowish brown (10YR 5/4) silty clay loam; common
fine distinet light brownish gray (10YR 6/2) mottles; weak fine sub-
angular blocky structure; firmy; many roots; few fine very dark
brown (10YR 2/2) concretions of iron and manganese; medium econ-
tinuous pale brown (10YR 6/3) coatings on faces of peds; 1 percent
coarse fragments; very atrongly acid; clear wavy boundary.

B21t—12 to 2¢ inches; dark yellowish brown (10YR 4/4) clay; few fine
distinet grayish brown {10YR 5/2) mottles; wesk coarse subangular
blocky .structure; very firm; common roots; few fine black (10YR
2/1) concretions of iron and manganese; thin patchy brown (10YR
5/3) clay films on faces of peds; 2 percent coarse fragments; medi-
um acid; clear wavy boundary.

B3t—20 to 25 inches; yellowish brown (10YR 5/4) heavy clay loam; few
fine distinct gray (10YR 5/1) mottles; weak medium prismatic strue-
ture parting to weak medium subangular blocky; firmn; few roots;
grayish brown (10YR 5/2) clay films that are thin and patchy on
vertical faces of peds and thin and very patchy on horizontal faces;
few white (10YR 8/1) secondary lime coatings; 2 percent coarse
fragments; mildly alkaline; clear wavy boundary.

C1—25 to 31 inches; yellowish brown (10YR 5/4) clay loam; weak medi-
um prismatic structure parting to weak thick platy; firm; thin very
patchy brown (10YR 5/3) clay films on vertical faces of peds; gray-
ish brown (10YR 5/2) coatings on faces of peds; white (10YR 8/1)
secondary lime coatings; 2 percent coarse fragments; strong effer-
vescence; moderately alkaline; clear wavy boundary.

C2—31 to 60 inches; yellowish brown (10YR 5/4) elay loam: weak thick
platy structure; firm; 4 percent coarse fragments; strong effer-
vescence; moderately alkaline.

The thickness of the solum ranges from 22 to 40 inches; it is com-
monly 25 to 30 inches. The content of coarse fragments ranges, by
volume, from 0 to 8 percent in the upper part of the solum and from 2
to 10 percent in the lower part and in the C horizon.

The Ap horizon has hue of 10YR, value of 4 or 5, and chroma of 2 or
3. It is medium acid to neutral. The B horizon has hue of 16YR or

75YR, value of 4 or 5, and chroma of 2 to 6. It is dominantly clay or
silty clay, but it has subhorizons of heavy clay loam or heavy silty clay
loam in some pedons. It is very strongly acid to neutral in the upper
part and slightly acid to moderately alkaline in the lower part. The C
horizon has hue of 10YR, value of 4 or 5, and chroma of 2 to 4. It is clay
loam or silty clay loam and is mildly alkaline or moderately alkaline.

Haskins series

The Haskins series consists of deep, somewhat poorly
drained soils on stream terraces, end moraines, and
ground moraines. These soils formed in moderately
permeable, medium textured and moderately fine tex-
tured outwash overlying slowly permeable or very slowly
permeable, fine textured or moderately fine textured gla-
cial till or lacustrine material. Slope ranges from 0 to 6
percent.

Haskins soils are commonly adjacent to Blount and
Rawson scils and are similar to Blount and Digby soils.
Blount soils formed in glacial till and contain more clay in
the argillic horizon than Haskins soils. Digby soils do not
have contrasting fine textured or moderately fine tex-
tured material within a depth of 40 inches. Rawson soils
do not have a dominant chroma of 2 or less in the matrix
or on faces of peds in the argillic horizon.

Typical pedon of Haskins loam, 0 to 2 percent slopes, in
Dublin Township, T. 4 S, R. 2 E,, 2640 feet south and
1,320 feet west of the intersection of Mercer-Van Wert
County Line Road and Godfrey Reserve Road:

Ap-0 to 8 inches; dark grayish brown (10YR 4/2) loam; wesk and
moderate fine granular structure; frirble; many fine roots; 2 per-
cent fine gravel; strongly acid; abrupt amooth boundary.

Blg—8 to 14 inches; light brownish gray (10YR 6/2) loam; few fine
distinet dark yellowish brown (10YR 4/4) mottles; weak fine suban-
gular blooky structure; friable; common fine rocts; 2 percent fine
gravel; strongly acid; clear wavy boundary.

B21tg—14 to 20 inches; grayish brown (10YR 5/2) heavy loam; few
medium faint yellowish brown (10YR 5/4) mottles; weak fine suban-
gular blocky structure; frinble; common fine roots; thin patchy gray-
ish brown (10YR 5/2) elay films on vertical faces of peds; 4 percent
fine gravel; medium acid; diffuse wavy boundary.

B22t—20 to 28 inches; browm (10YR 5/3) sandy clay loam; many medium
faint grayish brown (10YR 5/2) mottles; weak fine subangular
blocky structure; firm; few fine roots; thin patchy grayish brown
(10YR 5/2) elay films on vertical and horizontal faces of peds; 4 per-
cent fine gravel; medium acid; diffuse wavy boundary.

B23tg—28 to 36 inches; dark grayish brown (16YR 4/2) sundy clay loam;
common fine distinet dark yellowish brown (10YR 4/4) mottles;
moderate medium subangular blocky structure; firm; few fine rocts;
medium patehy dark grayish brown (10YR 4/2) clay films on verti-
cal and horizontal faces of peds; 6 percent fine gravel; slightly acid;
abrupt wavy boundary.

IIB3tg—386 to 41 inches; grayish brown (10YR 5/2) clay loam; common
mediym distinct yellowish brown (10YR 5/4) and very dark brown
(I0YR 2/2) motties; weak medium and coarse subangular blocky
structure; firm; thin patechy dark grayish brown (10YR 4/2) clay
films on vertical faces of peds; 6 percent coarse fragments; neutral;
diffuse wavy boundary.

[IC—A41 to 60 inches; dark grayish brown (10YR 4/2)chylolm few fine
distinet yellowish brown (10YR 5/4) mottles; massive; firm; 8 per-
cent coarse fragments; strong efferveacence; moderately alkaline.

The thickness of the solum ranges from 26 to 42 inches. The gravel
content ranges from 2 to 12 percent in the A and B2 horizons and from
0 to 10 percent in the B3 and C horizona,
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The Ap horizon hae lue of 10YR, value of 4 or 5, and chroms of Z It
rangea from strangly acid to neutral. The B2 horizon has hue of 10YR
or 25Y, value of 4 or 5, and chroma of 2 to 4. It is dominantly sendy
clay loam and clay loam, but it has subhorizons of loam in some pedons,
Reaction is strongly acid or medium acid in the upper part and medium
acid to neutral in the lower part; the pH value generally incresses with
increasing depth. The IIB3 horizon has hue of 10YR, value of 5, and
chroma of 2 or 3. It is clay loam, silty clay loam, silty clay, or clay. Reae-
tion iz neutral or mildly alkaline. The C horizon is clay loam, silty clay
loam, or silty clay. ltmdouumntlymﬂdlyalhhmormdeﬁte!yd-
kaline but is neutral in some pedona.

McGary series

The MeGary series consists of deep, somewhat poorly
drained soils in old shallow glacial lakes on till plains.
These soils formed in lake-deposited clay and silt.
Permeability is slow or very alow. Slepe ranges from 0 to
6 percent.

MeGary soils are similar to Blount and Eliott soils and
are commonly adjacent to Montgomery soils. Blount and
Elliott soils formed in glacial till. Elliott and Montgomery
soils have a mollic epipedon. Also, Montgomery soils have
a dominant low chroma in the subsoil,

Typieal pedon of McGary silty clay loam, 2 to 6 percent
slopes, in Granville Township, NW1/4N1/2 sec. 29, T. 13
N, R. 3 E,, 1,870 feet west and 150 feet north of the in-
tersection of Cranbherry and Huwer Roads:

Ap—0 to 9 inches; brown (10YR 4/3) silty clay loan; weak coarse grann-
lar structure; frisble; few roots; few fine dark brown (7T5YR 4/4)
andyeﬂamnhmd(ﬁYRSlﬁ)mamdnnnganmemﬂuu,
sbightly acid; abrupt smooth

B21t—9 1o 13 inches; hmwn(lOYRw)sﬂt.yekw common fine faint
dark yellowish brown (10YR 4/4) and few fine distinet gray (10YR
5/1) and yellowish brown (10YR 5/6) mottles; weak medium suban-
gular blocky structure; firm; few roots; thin patchy gray (10YR 5/1)
clay films on vertical faces of peds; few fine dark brown (7.5YR 4/4)
iron and manganese concretions; few fine very dark gray (5YR 8/1)
manganese stains; slightly acid; clear wavy boundary.

Bﬂtg—lStolSmchegdukmymhbam(lﬂYRMﬂtydw-m
mon fine and medium distinet yellowish brown (I0YR 5/4) motthes;
weak medium prismatic structure parting to moderate madium sub-
angular blocky; firm; few roots; thin patchy gray (10YR &1) clay
fiins on vertical faces of peds; few very fine yellowish red (5YR
5/8) concretions; neutral; clear wavy boundary.

B23tg—18 to 26 inches; grayish brown (10YR 5/2) silty clay; common
medium faint yellowish brown (IGYR 5/4) mottles; weak medium
prismatic structure parting to moderate medium subsngular blocky;
firm; few roots; thin patehy gray (10YR 5/1) clay filne on vertieal
faces of peds; thin patchy gray (10YR 6/1) silt coatings along verti-
cal prism faces; few alickensides; eommon fine very dark gray (5YR
3/1) manganese concretions; mildly alkaline; clear wavy boundery.

B24tg—26 to 32 inches; gray (10YR 6/1) silty clay; common coarse
distinet yellowish brown (10YR 5/6) mottles; weak medium
prismatic strueture parting to moderate medium subangular blocky;
firm; few fine roots; thin patchy gray (10YR 5/1) clay films on ver-
tical faces of peds; thin patchy gray (10YR 6/1) silt coatings on ver-
tical prism faces; few fine very dark gray (YR 3/1) manganeee
stains; slight effervescence; mildiy alkeline; gradusi wavy boundary.

B3g—32 to 41 inches; gray (10YR 5/1) silty clay; few fine distinet yel-
lowish brown (10YR 5/4) mottles; weak medium prismatic structure
parting to moderate coarse subangular blocky; firm; few fine roots;
thin continuous gray (10YR 5/1) clay filma on vertical faces of peds;
common fine oval white (10YR 8/1) caleareous concretions; slight of-
fervescence; mildly alkaline; gradual wavy boundary.

Cig—41 to 49 inches; gray (I0YR 5/1) =ity clay; common coarse distinct
yellowish brown (10YR 5/4) mottlea; weak coarse platy structiure;
firm; thin patchy white (10¥R &/1) secondary lime coatings on fine
ceavages; many fine and medium round, oval, and cblong light gray
{10YR 7/1) and white (10YR 8/1} ealeareous concretions; styong ef -
fervescence; moderately alkaline; gradual wevy boundary.

C2--49 to 65 inches; dark yellowish brown (10YR 4/4) silty clay; weak
very coarse platy structure; very fivim; thin patehy light gray (N
7/0) secondlary Eme coatings on vertical and hovizontal surfaces;
many fine and medium oval white (10YR 8/1) caleareous concre-
tions; strong effervescence; moderately allaaline.

The thickness of the solum ranges from 24 to 42 inches.

The Ap horizon has hue of 10YR, value of 4 or 6, and chroma of 1 to
8. It is medivm acid to neutral. The B horizon has hue of 16YR, value of
-lto&mddrromnofltotltbuﬂtychyhmuﬂtydq or elay.
from medium acid to ueutn!in part and
acid to mildly alkaline in pl-lvahe

mmmmmcmmma
10YR, value of 4 to 8, and chroma of 1 to 4. It is stratified clay, silty
ciny, or hesvy silty clay loam.
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Mi!lglfove series

Miﬂgrovesmlsmmmmnlyatﬁmto&gbyand
Gallman soils and are similar to Millsdale, Montgomery,
and Pewamo soils. Digby and Gallman svils do not have a
meollic epipedon or dominant low chroma matrix colors in
the subsoll. Millsdale soils have limestone bedrock at a
depth of 20 to 40 inches. M soils formed in
lacustrine deposits and Pewamo soils in giacial till.

Typical peden of Millgrove silty clay loam, in Dublin
Township, T. 4 S, R. 2 E,, Godfrey’s Reserve, 1,760 feet
south and 2,650 feet west of the intersection of Shelby
and Frysinger Roads:

Ap—0 to 9 inches; very dark brown (YR 2/2) silty cay loam;
moderste fine and medium subengular blocky structure; friable;
many fine roots; 2 percent gravel; slightly achl; abrapt smooth

B21tg—9 to 17-inches; very dark grayish brown (10YR 3/2) clay loam;
many fine distinct dark yellowish brown (10YR 4/4) mottles; strong
medivm subsngulsr blocky structure; fivm; commen fine roots; thin
pdehydaytﬁuuv«ﬂulhmdpedx!ﬂmﬁmvel

" nesityal; clear wavy bowidary.

B22g 17 to 80 inches; dark gray (10YR 4/1) clay loam; many coarse

mmummwmmumsmm

E

e&brwn(lﬂYRW)mmbmﬂykun,wm
gray {(10YR 5/1 and 10¥YR Gfl)umhn;mldve; friable; 156
WwveLsHﬂuteffmm,nndenmy
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The thickmess of the solum ranges from 42 to 54 inches. The content
of ecarse fragments ranges from 2 to 10 percent in the Ap horizon, from
5 to 20 percent in the B horizon, and from 10 to 50 percent in the C
horizon.

The Ap horizon has hue of 10YR, value of 2 or 3, and chroma of 1 or
2 It is medium acid to neutral The B horizon has hue of 10YR to 5Y,
value of 3 to b, and chroma of 1 or 2. It is clay loam, sandy clay, gravelly
clay loam, gravelly sandy clay locam, or sandy clay loam. Reaction ranges
from slightly acid to mildly alkakine. The C horizon has hue of 10YR or
25Y, value of 4 or 5, and chroma of 2 to 4. The fine earth texture is
sandy loam, loam, or loamy sand. Reaction is mildly alksline or
moderately alkaline.

Millsdale series

The Millsdale series consists of moderately deep, very
poorly drained, moderately slowly permeable soils on
ground moraines. These soils formed in 20 to 40 inches of
glacial till over limestone bedrock. Slope ranges from 0 to
2 percent.

Milledale soils are similar to Millgrove and Pewamo
soils, but they are shallower over bedrock than those
soils. Also, Millgrove soils formed in outwash material and
contain less clay in the argillic horizon.

Typical pedon of Milladale silty clay loam, in Jefferson
Township, SE1/4SW1/4 sec. 5, T. 6 S, R. 2 E,, 740 feet
west and 125 feet north of the intersection of Karch and
Swamp Roads:

Apl—0 to 5 inches; black (10YR 2/1) silty clay loam, very dark gray
(10YR 3/1) rubbed; moderate medium granular structure; friable;
common roots; 1 percent angular coarse fragments; neutral; abrupt
smooth boundary.

Ap2—5 to 10 inches; black (10YR 2/1) silty clay loam, very dark gray
(10YR 3/1) rubbed; weak coarse angular blocky structure; firm;
common rocts; 2 percent angular coarse fragments; neutral; clear
smooth boundary.

B21t—10 to 13 inches; yellowish brown (10YR 5/4) heavy clay loam;
many fine distinct dark gray (10YR 4/1) mottles; moderate fine an-
gular blocky structure; firm; few fine roots; thin patchy organic clay
films on faces of peds; continuous dark gray (10YR 4/1) coatings on
faces of peds; 2pementa.ng'ularcoamefragments neutral; clear
smooth bo

B22t—13 to 17 mehes yellowish brown (10YR 5/4) heavy clay loam; few
fine faint yellowish brown (10YR 5/6) and brownish yellow (10YR
6/8) mottles; moderate fine and medium angular blocky structure;
firm; thin patchy dark gray (10YR 4/1) clay films on faces of peds;
dark grayish brown (10YR 4/2) coatings on faces of peds; 3 percent
angular coarse fragments; neutral; clear wavy boundary.

B23tg—17 to 20 inches; dark grayish brown (25Y 4/2) clay loam; com-
mon fine distinet yellowieh brown (10YR 5/6) and many fine faint
olive brown (25Y 4/4) mottles; weak medium subangular blocky
structure; firm; thin patehy dark gray (10YR 4/1) eclay films on
faces of peds; few very dark gray (10YR 3/1) organic coatings on
faces of peds; few igneous pebbles; 10 percent limestone fragments;
neutral; clear wavy

IIB3g—20 to 25 inches; dark gmylsh brown (25Y 4/2) clay loam; com-
mon fine distinet yellowish brown (10YR 5/6) and many fine faint
olive brown (25Y 4/4) mottles; weak medium subangular blocky
structure; firm; pale brown (10YR 6/3) weathered material on sur-
faces of limestone fragments; 30 percent limestone fragments; light
gray (10YR 7/2) Hmestone ghosts; slight effervescence; mildly al-
kaline; abrupt irregular boundary.

IIR—25 inches; light gray (10YR 7/2) limestone bedrock; pale brown
(10YR 6/3) weathered material on upper surface.

The thickness of the solum, or the depth to limestone bedrock,
from 20 to 40 inches. The mollie epipedon is 10 to 15 inches thicl,

The Ap horizon has hue of 10YR, value of 2 or 3, and chroma of 1. It
is slightly acid or neutral The B horizon has hue of 10YR or 25Y, value
of 8 to 5, and chroma of 1 to 4. It iz heavy silty clay loam or clay loam
Reaction is slightly acid or neutral in the upper part and neutral or
mildly alkaline in the lower part.

Montgomery series

The Montgomery series consists of deep, very poorly
drained soils in depressional areas in old shallow glaciai
lakes on till plains. These soils formed in calcareous,
lacustrine, stratified silty clay, clay, or silty clay loam.
Permeability is slow or very slow. Slope ranges from 0 to
2 percent.

Montgomery soils are similar to Pewamo, Millgrove,
and Wabasha soils and are commonly adjacent to McGary
soils. Pewamo soils formed in glacial till. McGary soils do
not have a mollic epipedon or a dominant low chroma
throughout the subsoil. Millgrove soils formed in ocutwash
deposits and .contain less clay in the subsoil than Mont-
gomery soils, Wabasha soils are subject to frequent flood-
ing and do not have a mollic epipedon. Also, the content
of organic matter in Wabasha soils varies with increasing

depth.

ical pedon of Montgomery silty clay, in Granville
Township, SE1/4NE1/4 sec. 32, T. 13 N, R. 38 E,, 1430
feet south and 1,585 feet west of the intersection of Wat-
kins Road and U.S. Route 12T:

Ap—0 to 9 inches; very dark gray (10YR 8/1) silty clay; weak medium
subangular blocky structure; friable; common roots; few fine yel-
lowish brown (10YR 5/4) iron and manganese concretions; neutral;
abrupt amooth boundary.

A12—9 to 11 inches; very dark gray (10YR 3/1) silty clay; weak coarse
and medium subsngular blocky structure; friable; common roots;
few fine yellowish brown (10YR 5/4) iron and manganese concre-
tions; neutral; clear wavy boundary.

B21g--11 to 18 inches; dark gray (10YR 4/1) silty clay; common fine

distinct yellowish brown (10YR 5/4) and few fine distinet yellowish
brown (10YR 5/6) mottles; moderate medium subangular blocky
structure; firm; common roots; thin patchy gray (10YR 5/1) coatings
on vertical faces of peds; neutral; clear wavy boundary.

B22g—18 to 29 inches; dark gray (10YR 4/1) silty elay; common fine and
medium distinet dark brown (10YR 4/3) and dark yellowish brown
{10YR 4/4) moities; weak medium prismatic structure parting to
moderate medium and fine subungular and angular blocky; firm;
few roots; thin patchy gray (10YR 6/1) silt costings on vertical
faces of peds; few fine dark brown (75YR 4/4) iron and manganese
concretions; neutrsl; graduai wavy boundary.

B23g—20 to 41 inches; gray (10YR 5/1) silty clay; common medium
digtinet dark yeliowish brown (10YR 4/4) and fine distinct yellowish
brown (10YR 6/6) mottles; weak fine prismatic structure parting to
moderate medium subangular blocky; firm; few fine dark olive gray
(6Y 8/2) manganese staina; durk gray (10YR 4/1) coatinge in root
channels; few slickensides; gradual wavy boundary.

B3g—41 to 48 inches; gray (10YR 5/1) silty clay ioam; common medium
distinet dark yellowish brown (10YR 4/4) mottles; weak medium su-
bangular blocky structure; firm; thin continuous gray (10YR 5/1)
silt contings in old root channels; thin patchy gray (10YR 65/1) silt
coatings on vertical faces of peds; few dark olive gray (5Y 3/2) man-
ganese stains; diffuse wavy boundary.

Cg—48 to 66 inches; gray (10YR 5/1) silty clay loam; few fine distinet
yellowish brown (10YR 5/4) mottles; inherited weak coarse platy
structure; firm; thin patchy gray (10YR 5/1) silt coatings on vertical
and horizontal very weak structural breake; thin continuous gray
(10YR 5/1) silt coatings in old root channels; few dark olive gray
(5Y 3/2) manganese stains; slight effervescence; mildly alkaline.
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The thicimess of the aclum ranges from 26 to 60 inches. The mollic
epipedon is 10 to 16 inches thick.

The A borizon has hue of 10YR, value of 2 or 3, and chroma of 1 or 2.
It is slightly acid or neutral, The B horizon has hue of 10YR, value of 4
to 6, snd chroma of 1 or 2 It is dominantly silty elay or silty clay loam,
but sonie pedons have thin subhorizons of clay. Reaction ranges from
slightly acid to mildly slkaline. The C horizon has hue of 10YR, value of
b or 8, and chrama of 0 to 2. It is silty clay, clay, or silty clay loam and is
mildly alkaline or moderately alkaline.

Morley series

The Morley series consista of deep, well drained, slowly
permeable soils formed in glacial till. These soils are on
the dissected parts of ground moraines and end morsines.
Slope ranges from 12 to 26

Morley soils are commonly adjacent to Blount, Elliott,
and Glynwood soils and are similar to Rawson soils. In
Blount and Elliott seils one or more subhorizons of the B
horizon or the faces of peds in the argillic horizon have a
dominant chroma of 2 or less. Also, Elliott soils have a
mollic epipedon. Glynwood soils have mottles with chroma
of2orlesah1theupper10irwheaofﬂmargﬂlichoﬁmx
Rawson soils contain less clay in the argillic horizon than
Morley soils and formed in outwash over glaeial till or
lacustrine material. . _

Typical pedon of Morley silt loam, 12 to 18 pereent
slopes, moderately eroded, in a meadow in Recovery
Township, SW1/4SW1/4 sec. 8, T. 7 S, R. 1 E,, 60 foet
east and 2675 feet south of the intersection of State
Route 49 and Zehringer Road:

Ap—0 to 6 inches; brown (10YR 4/3) silt loam; moderate fine subangular
blocky structure; frisble; common roots; 2 percent coarse frag-
ments; alightly acid; abrupt smooth boundary.

Blt—stolzinehes;hﬂmn(mm%)aﬂtyqum;ﬁwﬂnem
wmbmclommmmmm
blocky structure; firm; commen roots; thin patchy dark brown
{10YR 4/3) elay films on vertical faces of peds; 3 percent course
fragmenta; 2 percent fine black shale fragments; slightly weid; clear

Wavy .
B2t—12 to 21 inches; dark yellowish brown (10YR 4/4) heavy silty clay;

boundary.

B3t—21 to 27 inches; brown (10YR 4/8) silty clay; few fine faint yel-
lowish brown (10YR '5/6) mottles; wesk coarse subangulsr hlocky
structure; very firm; very thin patchy dark brown (10YR 4/3) clay
films on vertical faces of peds; few fine very dark graylsh brown
(10YR 3/2) concretions of iron and manganese; 2 peresnt fine black
Mmsmmwmm
mildly alkaline; elear wavy boundary.

C1--27 to 42 inches; dark yellowish brown (10YR 4/4) silty clay losm;
few fine faint yellowish brown (10YR 5/6) motties; weak coarse au-
bnngularbloekystm;tun:mﬂnn;mmnlig‘htgﬁy(lﬂﬂ?m

The thickness of the sclum ranges from 20 to 38 inches.
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the upper and neutral to moderately alkaline in the lower part. The
C hovigon is clay loam or silty clay loam It is mildly alkaline or
moderstely clicaline.
Ockley series

outwash overlying stratified sand and gravel Permeabili-
ty is moderate in the subsoil and very rapid in the sub-
stratum. Slope ranges from 0 to 6 percent.

Ockley soils are similar to Eldean, Gallman, and
Rawson soils. Eldean soils contain more clay in the sub-
soil than Ockley soils, have a thinner solum, and are 20 to
40 inches deep to sand and gravel. Gallman soils have a
thicker solum than Ockley soils. Rawson soils have
moderately fine textured and fine textured glacial till or
lacustrine material in the lower part of the solum and in
the substratum.

Typical pedon of Ockley loam, 2 to 6 percent slopes, in
Washington Township, SE1/4NE1/4 sec. 15, T. 6 S, R. 1
E., 260 feet west and 1,885 feet south of the intersection
of Burrville Road and Leininger Road:

Ap—0 to 7 inches; dark brown (10YR 4/3) loam; moderate fine granular
strueture; frisble; many fine roots; 5 percent gravel; slightly acid;
abrupt smooth boundary.

B21t—7 to 14 inches; dark brawn (7.5YR 4/4) clay loam; weak medium
subanguiar blocky structive; firm; comumon fine roots; thin patchy
dark brown (75YR 3/2) day films on faces of peds, kining pores, and
bridging sand grains; 10 percent fine gravel; medim acid; clear

wavy 2
B2%t-—14 to 27 inches; dark brown (10YR 4/3) clay lomm; wesk medium

gravel; slightly acid; gradual wavy boundary.

'B2At—35 to 38 inches; dark yellowish brown (I0YR 4/4) fine gravelly
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The Ap horizon has hue of 10YR, value of 3 to 5, and chroma of 3. It
is slightly acid or medium acid. The upper part of the B horizon has hue
of 10YR or 7.5YR, value of 4 or §, and chroma of 3 or 4. It is silty clay
loam or clay loam and is strongly acid or medium acid. The lower pait
has hue of 0YR or 7.5YR, value of 2 to 5, and chroma of 2tp 4. It is
dominantly gravelly sandy clay loam or gravelly clay loam, but some
pedons have subhorizons of fine gravelly sandy clay or gravelly sandy
loam. Reaction in the lower part ranges from medium acid to mildly al-
kaline, The C horizon has bue of 10YR, value of 6 to 7, and chroma of 1
or 2. It is gravelly loamy sand or gravelly sand. It is mildly alkaline or
moderately alkaline.

Olentangy series

The Olentangy series consists of deep, very poorly
drained scils in depressional areas associated mainly with
glacial lakes on till plains. These soils formed in accumu-
lated organie material, mainly coprogenous earth, over
medium textured or moderately fine textured glacial till
or lacustrine material. Permeability is moderate in the
coprogenous earth and slow in the mineral material. Slope
ranges from 0 to 2 percent.

Olentangy soils are similar to Carlisle and Edwards
soils and are commenly adjacent to Montgomery soils.
Carlisle soils formed in more than 51 inches of accumu-
lated organic material. Edwards scils are underlain with
marl at a depth of 16 to 35 inches. Montgomery soils have
a mollic epipedon and formed in lacustrine sediments.

Typical pedon of Olentangy mucky silt loam, in Gran-
ville Township, NW1/4NW1/4 sec. 30, T. 13 N, R. 3 E,
1,550 feet west and 2,920 feet north of the intersection of
Rose and Huwer Roads:

OAp—0 to 11 inches; black (10YR 2/1) mucky silt loam; moderate medi-
um and coarse granular structure; friable; many fine roots; strongly
acid; clear amooth boundary.

0A12—11 to 15 inches; very dark grayish brown (10YR 3/2) mucky siit
loam; 8 percent fiber, a trace rubbed; moderate thin platy and
moderate medium subangular blocky structure; friable; common fine

roots; common fine gypsum crystals; extremely acid; gradual wavy
boundary.

IiLeol—15 to 256 inches; brown (75YR 4/2) sedimentary peat; weak
coarse prismatic structure parting to moderate medium subangular
blocky; friable; few fine roots; common fine gypeum erystals on rind
of prisms; extremely acid; gradual wavy boundary.

IILco2—25 to 34 inches; olive gray (5Y 4/2) sedimentary peat; weak
coarse prismatic structure; friable; yellowish brown (10YR 5/6)
linings along root channels; brown (10YR 4/3) rind, 10 millimeters
thick, on prisms; common fine gypsum erystals on rind surfaces; ex-
tremely acid; gradual wavy boundary.

IILco3—34 to 40 inches; dark greenish gray (5GY 4/1) sedimentary
peat; massive; friable; slightly acid; abrupt smooth boundary.

IIICg—40 to 60 inches; dark gray (5Y 4/1) silty clay loam; few fine faint
olive brown (25Y 4/4) mottles; massive; friable; few white snail
shells; slight effervescence; mildly alkaline.

The thickness of the coprogenous earth and the depth to lacustrine
sediments or glacial till range from 24 to 50 inches.

The QA horizon ranges from extremely acid to strongly acid in un-
limed areas. The Leo horizon has hue of 76YR to 5GY, value of 4 or 5,
and chroma of 1 or 2. Reaction ranges from extremely acid to mildly al-
kaline. The ITIC horizon is silty clay loam or silt loam and is mildly al-
kaline or moderately alkaline.
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Pewamo series

The Pewamo series consists of deep, very pooriy
drained, modembely slowly permeable soils on ground
moraines and in narrow drainageways on end moraines.
These soils formed in glacial till. Slope ranges from 0 to 2

percent.

Pewamo soils are commonly adjacent to Blount and
Glynwood soils and are similar to Eiliott, Millsdale, and
Montgomery soils. Blount and Glynwood seils do not have
a mollic epipedon. In addition, Glynwood soils have a
higher dominant chroma in the subsoil than Pewamo soils.
Blount and Elliott soils do not have a dominant low
chroma in the subsoil. Millgrove soils formed in outwash
material and contain less clay in the argillic horizon than
Pewamo soils. Milisdale soils are underlain with limestone
bedrock at a depth of 20 to 40 inches. Montgomery soils
formed in lacustrine deposits.

Typical pedon of Pewamo silty clay loam, in Jefferson
Township, NE1/4ANW1/4 sec. 33, T. 5 S, R. 2 E,, 2,230 feet
north and 2,250 feet east of the intersection of Fair-
ground Road and State Route 118:

Ap—0 to 7 inches; very dark gray (10YR 8/1) silty clay loam; moderate
medium granular structure; firm; common roots; 2 percent coarse
fragments; neutral; sbrupt amooth boundary.

Al12-7 to 18 inches; very dark grsy (10YR 3/1) silty clay loam;
moderate medium subangular blocky structure; firm; common roots;
2 percent coarse fragmenta; neutral; clear wavy boundary.

B21gt—13 to 20 inches; dark gray (10YR 4/1) #ilty clay; many medium
distinct yellowish brown (10YR 5/4) motties; moderate medium sub-
angular blocky structure; firm; common roots; thin patchy (10YR
8/2) ciay films on vertical faces of peds; 8 percent coarse fragments;
neutrsl; gradual wavy boundary.

B22gt—20 to 31 inches; dark gray (10YR 4/1) clay; common medium
distinet yellowish brown (10YR 5/6) mottles; strong medium suban-
gular blocky structure; very fivm; fow roots; thin patchy (10YR 3/2)
clyy films on vertical and horizontal faces of peds; 4 percent coarse
fragments; neutral; diffuse wavy boundary.

B23gt—81 to 50 inches; gruy (10YR 6/1) clay; many medium diatinet yel-
lowish brown (I0YR 5/68) mottles; moderate medium subangular
blocky structure; very firm; few roots; thin patchy (10YR 4/2) clay
filma on vertical faces of peds; 5 percent comrse fragments; mildly
alkaline; clear irregular boundary.

B38g—50 to 68 inches; gray (10YR 6/1) clay loam; many medium distinct
yellowish brown (I0YR 5/4) mottles; weak medium subangular
blocky structure; very firm; 10 percent coarse fragments; slight ef-
fervescence; mildly alkaline; diffuse irregular boundary.

’Ihethichmsofthesolumrmgesﬁomwmmmchuhedepthto
carbonates rangea from 86 to 56 inches. The content of coarse fragments
ranges from 2 to 14 percent throughout the solum. The mollic epipedon
i 10 to 14 inches thick.

The Ap and Al12 horizons have hue of 10YR, value of 2 or 8, and
chroma of 1 or 2 They ave silty clay loum or silty clay and are slightly
acid or neutral. The B2t horizon has hue of 10YR to 5Y, value of 4 to 6,
and chroma of 1 or 2. It has higher chroma mottles. Texture i clay, silty
clay, or heavy silty clay loam. Reaction is slightly acid to mildly alkaline.

Rawson series

The Rawson series congsists of deep, moderately well
drained soils on stream terraces, end moraines, and
ground moraines., These soils formed in moderately
permeable, medium textured and moderately fine tex-
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tured outwash over slowly permeable or very slowly
permeable, moderately fine textured or fine textured gla-
cial till or lacustrine material. Slope ranges from 2 to 6

percent.

Rawson scils are commonly adjacent to Haskine scils
and gre similar to Eldean, Gallman, Morley, and Ockley
soils. Eldean, Gallman, and Ockley soils formed in glacial
autwash and do not have contrasting fine textured or
moderately fine textured giacial till or lacustrine matarial
within a depth of 40 inchea, The argilic horizon in Eldesn
and Morley scils contains more elay than that in Rawson
soils. Hasking scils have a dominant ehroma of 2 or lese
either on faces of peds or in one subhorizon of the srgiiiic
horizon. Morley soils formed in giacisl till.

Typical pedon of Rawson loam, 2 to 6 percent slopes, in
Union Townehip, NE1/4NE1/4 sec. 4, T. 4 8, R. 3 E,,
xxsofeetmmmtaatmuﬂuma
Mereer—VanWertConntyLmeRmdmdM

Ap—0 to 9 inches; dark grayish brown (J0YR 4/2) loam; moderste medi-
um gramlar strocture; frishle; w fine roots; 2 peivent fine

MM(IGYRW)WMMMEMM

Mt—lBtoﬂﬂthn(lﬂYB%)luﬂydqhﬂmm
mediam distinet yellowish brown (10YR 5/0) meeitles; wesk raediven
firm; commeon fise voots; thin contis-

Mmqmbkeky

mmmmdﬁw al-
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loam, 4ilty clay loam, or sity clay. It ia mildly slkaline or moderstely al-

Shoals series

The Shosls series congists of deep, somewhat poorly
meymmwmmmmm
soils formed in mediam textored recent alluviom that
washed mainly from soils formed in caleareous glacial till.

m%mwﬂauﬂmsmﬁuwbeﬂmwewﬂmileimd
Genesee soila do not have a subhorizon with dominant
chroma of 2 or less between the Ap horizon and a depth
of 30 inches. Sloan soils have s mollic epipedon and have a

pedon ashington
TMEEMNEIMM 10, T.68, R. 1 E, 720 feet
north and 1,140 feet west of the intersection of Pine Road
and Burrville Road:

Ap—0 to 9 inehes; dark grayish brown (10YR 4/2) silt loan; mederate
soedinia granular structure; frisble; many fine roots; nestral; abrupt

mwuﬂme(leYB#l)ﬂthﬁmw
derk yellowish brown (10TR 4/4) motties; moderste fine and medi-
o subsgiiguiar blodky structure; frishble; many fiew mots; neutral;
diffossie wavy boundary.

BE2—20 to 27 inches; dark yallowish hrown (10YR 4/4) silt lowm; many
madium distinet dark grayish brown (J0YR 4/2) motties; moderate
fing sphangulsr blocky strueture; frishle; commion fine roots;

neutrsl; gradu] wavy boundary,

B22g—27 1o 42 inches; greyish brown (WO¥YR 5/2) silt losmy; many medi-
um distinet. dark yellowish trown (I0YR 4/4) mottiss; moderate fine
and medium suhanguler biveky structure; frisble; few fine roots;
ml,mdudmhmnduy

to 48 inches; grayish brown (10YR 5/2) silf lowm; few medium

MM(!MHOMMWM

to indm;lhht (10YR 6/1) stratified ikt loam and

mmmuhwn(mwnm
alkiling; diffuse wavy boundary.
mw (m&nm&-ﬂmdsﬂt

MMWMMM'(MM)M

; manaive; friable; slight effervescence; mildly alicaline.

The thickness of the solum ranges from 24 to 50 inches; it is domi-
to 50
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has hue of JOYR, value of 4 or § and chroma of 2. It
to mildly alkeline. The B2 horizen hms hue of 1OYR, value
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Sloan soils are commonly adjacent to Eel, Genesee, and
Shoals soils and are similar to Wabasha soils. Eel,
Genesee, and Shoals soils do not have a mollic epipedon
and do not have a dominant chroma of 2 or less between
the Ap horizon and a depth of 80 inches, Wabasha soils
contain more clay in the subsoil than Sloan soils, are of il-
litic mineralogy, and have a surface layer that is too light
in color or too thin to qualify as a mollic epipedon.

Typical pedon of Sloan silty clay loam, in Recovery
Township NW1/4SE1/4 sec. 6, T. 7 S., R. 1 E,, 2600 feet
south and 1980 feet west of the intersection of State
Route 49 and Siegrist-Jutte Road:

Ap—0 to 9 inches; very dark gray (10YR 3/1} silty clay loam; moderate
fine and medium angular blocky structure; friable; many fine roots;
neutral; abrupt smooth boundary.

Al2—9 to 15 inches; very dark gray (10YR 3/1) light silty clay lcam;
few medium distinet dark yellowish brown (10YR 3/4) mottles;
moderate medium angular bloeky structure; frisble; many fine
roots; neutral; gradual wavy boundary.

B21g—15 to 21 inches; dark gray (10YR 4/1) light silty clay loam; com-
mon medium distinct dark yellowish brown (10YR 4/4) mottles;
nmderatenmdmmmstmhcstnmturepmtmgtomodemtemdmm
subangular blocky; firm; common fine roots; few dark concretions;
neutral; gradusl wavy boundary.

B22g—21 to 34 inches; gray (10YR 5/1) and dark gray (10YR 4/1) light
siity clay loam; many medium distinct brown (T5YR 4/4) and few
fine prominent yellowish brown (10YR 6/6) mottles; weak medium
subangular blocky structure; firm; few fine roots; few dark conere-
tions; neutral; clear smooth boundary.

HB3g—34 to 45 inches; gray (10YR 5/1) light clay loam; many coarse
prominent, strong brown (7.5YR 6/6) mottles; massive; friable;
mildly alkaline; gradual wavy boundary.

IICg—45 to 60 inches; gray (10YR 5/1) stratified loam, silt loam, silty
clay loam, and sandy loam; many coarse prominent yellowish brown
(10YR 5/4, 5/6) mottles; massive; friable; mildly alksline; caleareous.

The thickness of the solum ranges from 20 to 50 inches; it is domi-
nantly 40 to 50 inches. The thickneas of the mollic epipedon ranges from
10 to 20 inches.

The Ap and Al horizons have hue of 10YR, value of 2 or 3, and
chroma of 1 or 2 They are slightly acid to mildly alkaline. The B horizon
has hue of 10YR to 5Y, value of 4 or 5, and chroma of 1 or 2. It is silty
clay loam, silt loam, loam, or clay loam. Reaction is alightly acid to mildly
alkaline in the upper part and neutral to moderately alkaline in the
lower part. The C horizon is stratified silt loam, sandy loam, silty clay
lIoam, or loam. It is neutral to moderately alkaline.

Wabasha series

The Wabasha series consists of deep, very poorly
drained, slowly permeable soils on flood plains. These
soils formed mainly in fine textured recent alluvium,
Slope ranges from 0 to 2 percent.

‘Wabasha soils are commonly adjacent to Defiance soils
and are similar to Montgomery and Sloan soils. In Defi-
ance soils one horizon between the Ap horizon and a
depth of 30 inches has a dominant chroma of more than 2.
Montgomery soils formed in lacustrine silt and clay and
have a mollic epipedon and an argillic horizon. Sloan soils
have a mollic epipedon, are of mixed mineralogy, and con-
tain less clay throughout than Wabasha soils.

Typical pedon of Wabasha silty clay, in Jefferson
Township, NE1/4SE1/4 sec. 6, T. 6 S, R. 2 E,, 1,250 feet
south and 340 feet west of the intersection of State Route
29 and Gause Road:

Ap—0 to 8 inches; very dark gray (10YR 3/1) silty clay; weak medium
granular structure; frisble; many fine roots; slightly acid; abrupt
smooth boundary.

Blg—S8 to 14 inches; dark gray (10YR 4/1) mlty clay; few fine distinct
dark yellowish brown (10YR 4/4) mottles; weak medium subanguiar
blocky structure; firm; common fine roots; neutral; gradual wavy
boundary.

B21g—14 to 20 inches; gray (10YR 5/1) silty clay; few fine distinct dark
yellowish brown (10YR 4/4) mottles; weak medium subangular
b structure; firm; common fine roots; patchy very dark gray
(10YR 3/1} coatings on faces of peds; neutral; ¢lear wavy boundary.

B22g 20 to 29 inches; darkgmy(lOYRUl)sﬂtyduy'manymedmm
distinet brown (10YR 4/3) mottles; moderate medium subanguiar
blocky structure; firm; common fine roots; patchy very dark gray
(10YR 8/1) coatings on faces of peds; 1 percent pebbles; mildly al-
kaline; diffuse wavy boundary.

B23g—29 to 42 inches; dark gray (10YR 4/1) silty clay; common medium
distinet brown (10YR 4/3) mottles; moderate fine and medium sub-
angular blocky structure; firm; few fine roots; 1 percent pebbles;
neutral; clear wavy boundary.

B24g—42 to 50 inches; dark gray (10YR 4/1) ailty clay; many medium
distinet strong brown (7.6YR 5/8) and dark yellowish brown (10YR
4/4) mottles; weak medium subangular blocky structure; firm; few
fine roots; 1 percent pebbles; neutral; diffuse wavy boundary.

B25g—&0 to 54 inches; gray (10YR 5/1) silty clay; many medium distinct
strong brown (7.5YR 5/6) mottles; weak medium subangular blecky
structure; firm; 1 percent pebbles; mildly alkaline; clear wavy boun-
dary.

Cg—b4 to 62 inches; gray (10YR 5/1) silty clay; many medium distinct
dark yellowish brown (10YR 4/4) mottles; massive; very firm; 1 per-
cent pebbles; slight effervescence; mildly alkaline.

The thickness of the solum ranges from 40 to 60 inches.

The Ap horizon has hue of 25Y or 10YR, value of 2 or 8, and chroma
of 1 or 2. Tt is slightly acid to mildly alkaline and is 6 to 8 inches thick.
The B horizon has hue of 10YR to 5Y, value of 4 or 5, and chroma of 0
to 2 It is clay or silty clay and is slightly acid to mildly alkaline. The C
horizon is dominantly clay or silty clay, but some pedons have thin
layers of heavy silty clay loam. This horizon is mildly alkaline or
moderately alkaline.

Classification of the soils

The system of soil classification currently used was
adopted by the National Cooperative Soil Survey in 1965.
Readers interested in further details about the system
should refer to “Soil taxonomy” (12).

The system of classification has six ecategories.
Beginning with the broadest, these categories are the
order, suborder, great group, subgroup, family, and series.
In this system the classification is based on the different
soil properties that can be observed in the field or those
that can be inferred either from other properties that are
observable in the field or from the combined data of soil
science and other disciplines. The properties selected for
the higher categories are the result of soil genesis or of
factors that affect soil genesis, In table 17, the soils of the
survey area are classified according to the system.
Categories of the system are discussed in the following
paragraphs.

ORDER. Ten soil orders are recognized as classes in
the system. The properties used to differentiate among
orders are those that reflect the kind and degree of domi-
nant soil-forming processes that have taken place. Each
order lis identified by a word ending in sol. An example is
Alfisol.
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SUBORDER. Each order is divided into suborders
based primarily on properties that influence soil genesis
and are important to plant growth or that are selected to
reflect the most jmportant variables within the orders.
The last syllable in the name of a suborder indicates the
order. An example is Aqualf (Aqu, meaning water, plus
alf, from Alfisol).

GREAT GROUP. Each suborder is divided into great
groups on the basig of cloge similarities in kind, arrange-
ment, and degree of expreasion of pedogenie horizons; sofl
moisture and temperature regimes; and base status. Each
great group is identified by the name of a suborder and a
prefix that suggests something about the properties of
the soil. An example is Ochraqualfs (Ochr, meaning light
colored surface layer, aqualf, the suborder of Alfisols that
have an aquie moisture regime).

SUBGROUP. Each grest group may be divided into
three subgroups: the central (typic) coneept of the great
groups, which is not necessarily the most extensive sub-
group; the intergrades, or transitional forms to other or-
ders, suborders, or great groups; and the extragrades,
which have some properties that are representative of
the great groups but do not indicate 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 Aeric identifies the subgroup that is
dryer than the typical great group. An example is Aeric
Ochraqualfs.

FAMILY. Families are established within a Buhgmup
on the basis of similar physical and chemical properties
that affect management. Among the properties con-
sidered in horizons of major biological activity below plow
depth are particle-size distribution, mineral content, tem-
perature regime, thickness of the soil penetrahle by roots,
consistence, moisture equivalent, soil slope, and per-
manent cracks. A family name consista of the name of a
subgroup and a series of adjectives. The adjectives are
the class names for the soil properties used as family dif-
ferentiae, An example is fine-loamy, mixed, mesic Aeric
Ochraqualfs.

SERIES. The series congists of soils that formed in a
particular kind of material and have horizons that, except
for texture of the surface soil or of the underlying sub-
stratum, are similar in differentiating charseteristics and
in arrangement in the soil profile. Among these charse-
teristics are color, texture, structure, reaction, con-
sistenee, and mineral and chemical composgition.

Formation of the soils |

Prepared by RICHARD L. CHRISTMAN, Ohio Divison of Lends and Seil.

Soils form through the physical and chemical weather-
ing of deposited or accumulated geologic material. The
important factors in soil formation are parent msterial,
climate, living organisms, topography, and time.

Climate, living organisms, and vegetation are the aetive
factors in soil formation. Their effect on the parent

material is modified by topography and by the length of
time the parent material has been acted upon. The rela-
tive importance of each factor differs from place to place.
In places one factor dominates and is responsible for most
of the soil properties, but normally the interaction of ali
five factors determines the kind of aoil that forms in any

given place.
Parent material

The soils of Mercer County formed largely in parent
material of glacial origin, including giacial till, alluvium,
lacustrine sediments, and outwash deposits.

Glacial drift, or till and outwash ssnd and gravel, is the
moat extensive paremt material in the county. Morley,
Glynwood, Blount, and Pewamo sofls formed in weathered
till. The till is somewhat homogeneous and uniform in tex-
ture, and the soils that formed in this parent material
have a somewhat uniform, fine textured and moderately
fine textured subsoil.

Outwash sand and gravel were deposited by melt water
along glacial streams in the county. Gallman, Eldean, and
aimilar soils formed in this material. Derk brown and
brown eolors became evident as the parent material of
these soile weathered. Rawson and Haskine soils formed
in a thin layer of cutwash underlain with glaeial till. Mill-
grove and Dighy soils are grayer than other soils formed
in giacial cutwash because drainnge is restricted and
aeration is poor.

!.muatrmemutmial.oroﬂaedﬁnmtsonhkebo&oms,
is in sminll areas in the county and in a large area of the
Montgomery-MeGary map unit in the southeastern part
of the county. Montgomery and McGary solls formed in
stratified clays and silts that are characteristic of these
areas. :
in the county. These deposits still aceumulate when fresh
asediments are added by stream overflow. The sediments
are from the surface layer of higher lying sedils on
uplands. Eel, Genesee, Shoals, and Sloan soila formed in
moderately coarse textured to moderately fine textured
alluvium on first bottoms. Defiance and Wabasha soils
formed in fine textured and moderately fine textured
sediments on first bottoma.

Climate

The climate of Mercer County has favored physical
change, chemical weathering of parent materisl, and
biological activity. -

Rainfall has been abundant enough for percolation to
leach carbonates to & moderate depth, as is evidenced in
Blount, Glynwood, and other soils. It has been frequent
enough for weiting and drying cycles to favor the translo-
eation of clay minerals and the formation of soil structure,
as is evidenced in Morley and Ockley solls,

Themnguintemperatmhufuvmdhothphymul
change and chemical weathering of parent material
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Freezing and thawing have aided in formation of soil
structure. Warm summer temperatures have favored
chemical reactions in the weathering of primary minerals.

Both rainfall and temperature have promoted plant
growth and subsequent accumulation of a moderate or
high organic-matter content in Elliott, Pewamo, Mont-
gomery, and similar soils.

Living organisms

In Mercer County the vegetation at the time of settle-
ment was hardwoods. The common trees were probably
beech, oak, ash, and elm. Also evident were grassy
clearings on better drained sites and marshy openings in
poorly drained swales,

Soils formed in forested areas are light colored and
naturally acid. Examples are Blount, Glynwood, and Mor-
ley soils. In the grassy elearings the soils are dark colored
and less acid. Eiliott soils are an example. In the marshy
swales are Pewamo, Montgomery, Millgrove, and Mill-
sdale soils.

Small animals, insects, worms, and roots channel the
soil and make it more permeable. Animals also mix the
soil material and contribute organic matter. Worm chan-
nels or casts are abundant in the surface layer of Elliott
soils, which are moderate in organic-matter content.
Crawfish channels are most prevalent in the very poorly
drained soils, such as the Pewamo, Millgrove, Millsdale,
and Montgomery soils.

Management is influencing future soil formation in
many areas through artificial drainage of wet soils; irriga-
tion of dry =oilg; changes in the dominant vegetation; ap-
plications of lime and fertilizer, which affect soil chemis-
try; and transportation or remova.l of soil,

Topography

Topography helps to account for the formation of dif-
ferent kinds of soil from the same kind of parént materi-
al, as is illustrated by comparing Morley, Glynwood,
Blount, and Pewamo soils. The well drained Morley and
the moderately well drained Glynwood socils are
moderately deep to caleareous till. The somewhat poorly
drained Blount soils formed in nearly level and gently
sloping areas where runoff is slow and medium. Nearby,
the very poorly drained, dark colored Pewamo soils
formed in level and nearly level areas and in swales
where organic residue accumulated because of a seasonal
high water table. In the depressional areas where water
was ponded for many years in postglacial periods, the ac-
cumulation of wet vegetation has resulted in organie soils,
such as those of the Carlisle and Edwards series.

Time

The length of time that the parent material has been in
place and that the forces of climate and vegetation have
been active is an important factor in soil formation. It has

influenced the degree of weathering of minerals and the
formation of soil atructure.

All of the glacial till and outwash material has
weathered for approximately the same amount of time.
Differences in soils, therefore, are caused mainly by dif-
ferences in microclimate, topography, and vegetation.
Genesee, Eel, and other soils on flood plains constantly
receive new floodwater deposits. Thus, they have had lit-
tle chance to develop horizons other than those having an
accumulation of organic matter.
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Glossary

Aerantion, soil. The exchange of air in soil with air from the atmosphere.
The air in a well serated soil is similar to that in the atmosphere;
the air in a poorly serated goil is considerably higher in carbon diox-
ide and lower in oxygen.

Awmnll Mmyﬁaeparudealuldmnnnciemmorehmter

Alluvium, Material, such a8 sand, ailt, or clay, derpouhedonlmdby
streama.

Available water capacity (available moisture capmeity). The capacity
of soiia to hold water available for use by most plants. It is com-
monly defined as the difference between the amount of scil water
at field moisture capacity and the amount at wilting point. It is
commonly expressed as inches of water per inch of soil The capaei-
ty,mmches,msﬁOamhpmﬁleortoalimiungh\yarisem'eued
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Very low
Low

Basal till. Compact glacial till deposi

Base saturation. The degree to which material having base exchange
properties is saturated with exchangeable buses (sum of Ca, Mg,
Na, K), expressed as a percentage of the exchange capacity,

Bedding planes. Fine stratifieations, less than 5 millimeters thick, in un-
consolidated alluvial, eclian, lacustrine, or marine sediments.

Bedrock. The solid rock that underlies the soil and other unconsolidated
material or that is exposed at the surface.

Bottom land. The normal flood plain of a stream, subject to frequent
flooding.

Calcareous soil. A scil containing enough calcium carbonate {commonly
with magnesium carbonate) to effervesce (fizz) visibly when treated
with cold, dilute hydrochloric aecid. A soil having measurable
amounts of ealcium carbonate or magnesium carbonate,

Capillary water. Water held as a film around scil particles and in tiny
spaces between partieles, Surface tension is the adhesive force that
holds eapillary water in the soil.

Cation. An ion earrying a positive charge of electricity. The common
soil cations are caleium, potassium, magnesium, sodium, and
hydrogen.

Cation-exchange capacity. The total amount of exchangeable cations
that can be held by the scil, expressed in terms of milliequivalents
per 100 grams of soil at neutrality (pH 7.0) or at some other stated
pH value. The term, as applied to scils, is synonymous with base-
exchange capacity, but is more precise in meaning.

Channery soil. A s0il, that is, by volume, more than 15 percent thin, flat
fragments of sandstone, shale, slate, limestone, or schist as much as
6 inches along the longest axis. A single piece is called a fragment.

Clay. As a s0il separate, the mineral soil particles Jeas than 0.002 mil-
limeter in diameter. As a soil textural class, soll material that is 40
percent or more clay, less than 45 percent sand, and less than 40
percent silt.

Clay film. A thin coating of criented clay on the surface of a =oil ag-
gregate or lining pores or root channels, Synonyms: clay coat, clay
skin.

Coarse fragments. Mineral or rock particles up to 3 inches (2 millime-
ters to 7.0 centimeters) in diameter,

Coarse textured (light textured) soil. Sand or loamy sand,

Cobblestone {or cobble), A rounded or partly rounded fragment of rock
3 to 10 inches (7.5 to 25 centimeters) in diameter,

Colluvium. Soeil material, rock fragments, or both moved by creep, slide,
or local wash and deposited at the bases of steep slopes.

Concretions. Grains, pellets, or nodules of various sizes, shapes, and
colors consisting of concentrated compounds or cemented soil
grains. The composition of most coneretions is unlike that of the
surrounding soil. Calcium earbonate and iron oxide are common
compounds in concretions,

Consgistence, soil. The feel of the soil and the ease with which a lump
can be crushed by the fingers. Terms commonly used to describe
eongistence are—

Looge.—Nancoherent when dry or moist; does not hold together in a
masg.

Frigble.—When moist, crushes easily under gentle pressure
between thumb and forefinger and can be pressed together into a
lump.

Firm.—When moist, crushes under moderate pressnre between
thumb and forefinger, but resistance is distinetly noticeable.
Plagtic.—When wet, readily deformed by moderate pressure but
can be pressed into a lump; will form a “wire” when rolled between
thumb and forefinger.

Sticky.~—When wet, adheres to other material and tends to stretch
somewhat and pull apart rather than to pull free from other materi-
al

Hord —When dry, moderately resistant to pressure; can be broken
with difficulty between thumb and forefinger.

Soft. —When dry, breaks into powder or individual grains under
very slight pressure.
Cemented. — Hard, little affected by moistening.

Contour stripcropping {or contour farming). Growing crops in strips
that follow the contour. Strips of grass or close-growing crops are
alternated with strips of clean-tilled crops or summer fallow.

Control section. The part of the soll on which ciassification is based.
The thickness varies among different kinds of soil, but for many it
is 40 or 80 inches (1 or 2 meters).

Coprogenous. Designating the influence of animal exerement, as of the
earthworm, in forming soil, especially humus.

Corrosive, High risk of corrosion to uncoated steel or deterioration of
concrete.

Cover crop. A close-growing ¢rop grown primarily to impreve and pro-
tect the soil between periods of regular crop production, or a erop
grown between trees and vines in orchards and vineyards.

Cutbanks cave. [nstable walls of cuts made by earthmoving equipment.
The aoil sloughs easily.

Delta. An alluvial depaosit, commonly triangular in shape, formed largely
beneath water and deposited at the mouth of a river or stream.
Depth to rock. Bedrock at a depth that adversely affects the specified

use.

Diversion (or diversion terrace), A ridge of earth, generally a terrace,
built to protect downslope areas by diverting runoff from its natu-
ral course.

Drainage class (natural). Refers to the frequency and duration of
periods of saturation or partial saturation during soil formation, as
opposed to altered drainage, which is commonly the result of amifi-
cial drainage or irrigation but may be caused by the sudden deepen-
ing of channels or the blocking of drainage outlets. Seven classes of
natural seil drainage are recognized:

Ezcessively drained. —Water is removed from the soil very vapidly.
Excessively drained soils are commonly very coarse textured, rocky,
or shallow. Some are steep. All are free of the mottling related to
wetness.

Somewhat excessively drained.—Water is removed from the soil
rapidly. Many somewhat excessively drained secils are sandy and
rapidly pervious. Some are shallow. Some are so steep that much of
the water they receive is lost as runoff, All are free of the mottling
related to wetness.

Well drained.—Water is removed from the scil readily, but not
rapidly. [t is available to plants throughout most of the growing
season, and wetness does not inhibit growth of rocts for significant
periods during most growing seasons. Well drained soils are com-
monly medium textured. They are mainly free of mottling.
Moderately well drained —Water is removed from the B5oil
somewhat slowly during some periods. Moderately well drained soils
are wet for only a short time during the growing season, but
periodically for long encugh that most mesophytic crops are af-
fected. They commonly have a slowly pervious layer within or
directly below the solum, or periodically receive high rainfall, or
both.

Somewhat poorly druined.—Water is removed slowly enough that
the soil is wet for significant perieds during the growing season.
Wetness markedly restricts the growth of mesophytic crops unless
artificial drainage is provided. Somewhat poorly drained soils comn-
monly have a slowly pervious layer, a high water table, additionul
water from seepage, nearly continucus rainfall, or a combination of
these.

Poorly drained. —Water is removed so slowly that the soil is satu-
rated periodically during the growing season or remains wet for
long periods. Free water is commonly at or near the surface for
long enough during the growing season that most mesophytic crops
cannot be grown unless the soil is artificially drained. The soil is not
continuously saturated in layers directly below plow depth. Poor
drainage results from a high water table, a slowly pervious layer
within the profile, seepage, nearly continuous rainfall, or a combina-
tion of these.

Very poarly droined.—Water iz removed from the soil so slowly
that free water remains at or on the surface during most of the
growing season. Unless the soil is artificially drained, most
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mesophytic crops cannot be grown. Very poorly drained soils are
commonly level or depressed and are frequently ponded. Yet, where
rainfall is high and nearly continuous, they can have moderate or
high slope gradients, as for example in “hillpeats” and “climatic
moors.”

Drainage, surface. Runoff, or surface flow of water, from an area.

Eluviation. The movement of material in true solution or colloidal
suspension from one place to another within the soil. Soil horizons
that have lost material through eluviation are eluvial; those that
have received material are illuvial.

Erosion. The wearing away of the land surface by running water, wind,
ice, or other geologic agents and by such processes as gravitational
creep.

E'rosion (geologic). Erosion caused by geologic processes acting over
long geologic periods and resuliing in the wearing away of moun-
tains and the building up of such landscape features as flood plains
and coastal plains. Synonym: natural erosion.

Erosion (accelerated). Erosion much more rapid than geologic ero-
sion, mainly as a result of the activities of man or other animals or
of a catastrophe in nature, for example, fire, that exposes a bare
surface.

Excess fines. Excess silt and clay. The soil does not provide a source of
gravel or sand for construction purposes.

Favorable. Favorable soil features for the specified use.

Fertility, soil. The quality that enables a soil to provide plant nutrients,
in adequate amounts and in proper balance, for the growth of
specified plants when light, meisture, temperature, tilth, and other
growth factors are favorable,

Field moisture capacity. The moisture content of a soil, expressed as a
percentage of the ovendry weight, after the gravitational, or free,
water has drained away; the field moisture content 2 or 3 days
after a soaking rain; also called normal field capacity, normal
moisture capacity, or capillary capacity.

Fibric soil material (peat). The least decomposed of all organic soil
material. Peat contains a large amount of well preserved fiber that
is readily identifiable according toc botanical origin. Peat has the
lowest bulk density and the highest water content at saturation of
all organic soil material.

Fine textured (heavy textured) soil. Sandy clay, silty clay, and clay.

First bottom. The normal flood plain of a stream, subject to frequent or
occasional flooding,

Flagstone, A thin fragment of sandstone, limestone, slate, shale, or
(rarely) schist, 6 1o 15 inches (15 to 37.5 centimeters) long.

Flooding. The temporary covering of soil with water from overflowing
streams, runoff from adjacent slopes, and tides. Frequency, dura-
tion, and probable dates of occwrrence are estimated. Frequency is
expressed as none, rare, oceasional, and frequent, Norne means that
flooding is not probable; rare that it is unlikely but possible under
unusual weather conditions; occasional that it cccurs on an average
of once or less in 2 years; and frequent that it occurs on an average
of more than once in 2 years. Duration is expressed as very brief if
less than 2 days, brief if 2 to 7 days, and long if more than 7 days.
Probable dates are expressed in months; November-May, for exam-
ple, means that flooding can occur during the pericd November
through May. Water standing for short periods after rainfall or
commonly eovering swamps and marshes is not considered flooding.

Flood plain. A nearly level alluvial plain that borders a stream and is
subject to flooding unless protected artificially.

Foot slope. The inclined surface at the base of a hill.

Forage. Plant material used as feed by domestic animals. Forage can be
grazed or cut for hay.

Frost action. Freezing and thawing of soil moisture. Frost action ecan
damage structures and plant roots.

Genesis, soil. The mode of origin of the soil. Refers especially to the
processes or soil-forming factors responsible for the formation of
the solum, or true soil, from the unconsolidated parent material.

Glacial drift (geology). Pulverized and other rock material transported
by glacial ice and then deposited. Also the assorted and unassorted
material deposited by streams flowing from glaciers.

Glacial outwash (geology). Gravel, sand, and silt, commonly stratified,
deposited by melt water as it flows from glacial ice.

Glacial till (geology). Unassorted, nonstratified glacial drift consisting
of elay, silt, sand, and boulders transported and deposited by glacial
ice.

Glaciofluvial deposits (geology). Material moved by glaciers and sub-
sequently sorted and deposited by streams flowing from the melt-
ing ice. The deposits are stratified and oceur as kames, eskers,
deltas, and outwash plains.

Glaciolacustrine deposits. Material ranging from fine clay to sand
derived from glaciers and deposited in glacial lakes by water
coriginating mainly from the melting of glacial ice, Many are inter-
bedded or laminated.

Gleyed soil. A soil having one or more neutral gray horizons as a result
of waterlogging and lack of oxygen. The term “gleyed” also
designates gray horizons and horizons having yellow and gray mot-
tles as a result of intermittent waterlogging.

Grassed waterway. A natural or constructed waterway, typically broad
and shallow, seeded to grass as protection against erosion. Conducts
surface water away from cropland.

Gravel. Rounded or angular fragments of rock up to 3 inches (2 millime-
ters to 7.5 centimeters) in diameter. An individual piece is a pebble.

Gravelly soil material. Material from 15 to 50 percent, by volume,
rounded or angular rock fragments, not prominently flattened, up to
3 inches (7.5 centimeters) in diameter.

Green manure (agronomy). A soil-improving crop grown to be plowed
under in an early stage of maturity or soon after maturity.

Ground water (geology). Water filling all the unblocked pores of under-
lying material below the water table, which is the upper limit of
saturation.

Gully. A miniature valley with steep sides cut by running water and
through which water ordinarily runs only after rainfall. The distine-
tion between a gully and a rill is one of depth. A gully generally is
an obstacle to farm machinery and is too deep to be obliterated by
ordinary tillage; a rill is of lesser depth and can be smoothed over
by ordinary tillage.

Habitat. The natural abode of a plant or animal; refers to the kind of
environment in which a plant or animal normally lives, as opposed
to the range or geographical distribution.

Hardpan. A hardened or cemented soil horizon, or layer. The soil
material is sandy, loamy, or clayey and is cemented by iron oxide,
silica, calcium carbonate, or other substance.

Hemic soil material (mucky peat). Organic soil material intermediate
in degree of decomposition between the less decomposed fibric and
the more decomposed sapric material.

Horizon, soil. A layer of scil, approximately parallel to the surface, hav-
ing distinet characteristics preduced by soil-forming processes, The
major horizons of mineral soil are as follows:

O horizon.—An organic layer, fresh and decaying plant residue, at
the surface of a mineral soil,

A horizon.—The mineral horizon, formed or forming at or near the
surface, in which an aceumulation of humified organie matter is
mixed with the mineral material. Also, a plowed surface horizon
most of which was originally part of a B horizon.

A2 horizon.—A mineral horizon, mainly a residual concentration of
sand and silt high in content of resistant minerals as a result of the
loss of silicate clay, iron, aluminum, or a combination of these.

B horizon.—The mineral horizon below an A horizon, The B horizon
is in part a layer of change from the overlying A to the underlying
C horizon. The B horizon also has distinetive characteristics caused
(1) by aceumulation of clay, sesquioxides, humus, or a eombination
of these; (2) by prismatic or blocky structure; (3) by redder or
browner colors than those in the A horizon; or (4) by a combination
of these. The combined A and B horizons are generally called the
solum, or true soil. If a soil lacks a B horizon, the A horizon alone is
the solum.

C horizon.—The mineral horizon or layer, excluding indurated
bedrock, that is little affected by soil-forming processes and does
not have the properties typical of the A or B horizon. The material
of a C horizon may be either like or unlike that from which the
solum is presumed to have formed. If the material is known to
differ from that in the solum, the Roman numeral II precedes the
letter C.
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R layer.—Consolidated rock beneath the soil. The rock commonly
underlies a C horizon, but ean be directly below an A or a B
horizon.

Hummocky. Refers to a landseape of hillocks, separated by low sags,
having sharply rounded tops and steep sides. Hummocky relief
resembles rolling or undulating relief, but the tops of ridges are
narrower and the sides are shorter and less even,

Humus. The well decomposed, more or less stable part of the organic
matter in mineral soils.

Hydrologic soil groups. Refers to soils grouped aceording to their ru-
noff-producing characteristics. The chief consideration is the in-
herent capacity of soil bare of vegetation to permit infiltration. The
slope and the kind of plant cover are not considered, but are
separate factors in predicting runoff. Soils are assigned to four
groups. In group A are soils having a high infiltration rate when
thoroughly wet and having a low runoff potential. They are mainly
deep, well drained, and sandy or gravelly. In group D, at the other
extreme, are soils having a very slow infiltration rate and thus a
high runoff potential. They have 2 claypan or clay layer at or near
the surface, have a permanent high water table, or are shallow over
nearly impervious bedrock or other material. A scil is assigned to
two hydrolegic groups if part of the acreage is artificially drained
and part is undrained.

Impervious soil. A soil through which water, air, or roots penetrate
slowly or not at all. No soil is absolutely impervious to air and
water all the time.

Infiltration. The downward entry of water into the immediate surface
of soil or other material, as contrasted with percolation, which is
movement of water through soil layers or material

Infiltration capacity. The maximum rate at which water can infiltrate
into a soil under a given set of conditions.

Infiltration rate. The rate at which water penetrates the surface of the
soil at any given instant, usually expressed in inches per hour. The
rate can be limited by the infiltration capacity of the soil or the rate
at which water is applied at the surface.

Irrigation. Application of water to soils to assist in production of crops.
Methods of irrigation are—

Border.—Water is applied at the upper end of a strip in which the
lateral flow of water is controlled by small earth ridges called
border dikes, or borders.

Basin.—Water is applied rapidly to nearly level plains surrounded
by levees or dikes.

Controlled flooding.—Water is released at intervals from closely
spaced field ditches and distributed uniformly over the field.
Corrugation.—Water is applied to small, closely spaced furrows or
ditches in fields of close-growing crops or in orchards so that it
flows in only one direction.

Furrow.—Water is applied in small ditches made by cultivation im-
plements, Furrows are used for tree and row crops.
Sprinkler.—Water is sprayed over the soil surface through pipes or
nozzles from a pressure system.

Subirrigation.—Water is applied in open ditches or tile lines until
the water table is raised encugh to wet the soil.

Wild flooding.—-Water, released at high points, is allowed to flow
onto an area without controlled distribution.

Lacustrine deposit {geology). Material deposited in lake water and ex-
posed when the water level is lowered or the elevation of the land
is raised.

Landslide. The rapid downhill movement of a mass of seil and loose
rock generally when wet or saturated. The speed and distance of
movement, as well as the amount of soil and rock material, vary
greatly.

Large stones. Rock fragments 10 inches (25 centimeters) or more
across. Large stones adversely affect the specified use.

Leaching. The removal of soluble material from soil or other material
by percolating water.

Light textured soil. Sand and loamy sand.

Liquid limit. The moisture content at which the soil passes from a
plastic to a liquid state.

Loam. Soil material that is 7 to 27 percent clay particles, 28 to 50 per-
cent silt particles, and less than 52 percent sand particles.

Loess, Fine grained material, dominantly of silt-sized particles,
deposited by wind.

Low strength. Inadequate strength for supporting loads.

Medium textured soil. Very fine sandy loam, loam, silt loam, or silt.

Metamorphic reck. Rock of any origin altered in mineralogical composi-
tion, chemical composition, or structure by heat, pressure, and
movement. Nearly all such rocks are crystalline.

Mineral soil. Soil that is mainly mineral material and low in organic
material. Its bulk density is greater than that of organic soil.

Minimum tillage. Only the tillage essential to crop production and
prevention of soil damage.

Miscellaneous areas. Areas that have little or no natural soil, are too
nearly inaccessible for orderly examination, or cannot otherwise be
feasibly classified.

Moderately coarse textured (moderately light textured) soil. Sandy
loam and fine sandy loam.

Moderately fine textured (moderately heavy textured) soil. Clay loam,
sandy clay loam, and silty clay loam.

Moraine (geology). An accumulation of earth, stones, and other debris
deposited by a glacier. Types are terminal, lateral, medial, and
ground.

Morphology, soil. The physical makeup of the soil, including the tex-
ture, structure, poresity, consistence, color, and other physical,
mineral, and biological properties of the various horizons, and the
thickness and arrangement of those horizons in the soil profile.

Mottling, soil. Irregular spots of different colors that vary in number
and size. Mottling generally indicates poor aeration and impeded
drainage. Descriptive terms are as follows: abundance—few, com-
mon, and many; size—fine, medium, and coarse; and con-
trast—faint, distinct, and prominent. The size measurements are of
the diameter along the greatest dimension. Fine indicates less than
5 millimeters (about 02 inch); wedium, from 5 to 15 millimeters
(about 0.2 to 0.6 inch); and coarse more than 15 millimeters (about
0.6 inch).

Muck. Dark colored, finely divided, well decomposed organic soil materi-
al mixed with mineral soil material. The content of organic matter is
more than 20 percent.

Munsell notation. A designation of color by degrees of the three single
variables—hue, value, and chroma, For example, a notation of 10YR
6/4 is a color of 10YR hue, value of 6, and chroma of 4.

Narrow-base terrace. A terrace no more than 4 to 8 feet wide at the
base. A narrow-base terrace is similar to a broad-base terrace, ex-
cept for the width of the ridge and channel.

Neutral soil. A soil having a pH value between 6.6 and 7.3,

Nutrient, plant. Any element taken in by a plant, essential to its
growth, and used by it in the production of food and tissue. Plant
nutrients are nitrogen, phosphorus, potassium, caleium, magnesium,
sulfur, iron, manganese, copper, boron, zine, and perhaps other ele-
ments obtained from the soil; and carbon, hydrogen, and oxygen ob-
tained largely from the air and water.

Outwash, glacial. Stratified sand and gravel produced by glaciers and
carried, sorted, and deposited by water that originated mainly from
the melting of glacial ice. Glacial outwash iz commonly in valleys on
landforms known as valley trains, outwash terraces, eskers, kame
terraces, kames, outwash fans, or deltas,

Qutwash plain. A landform of mainly sandy or coarse textured material
of glaciofluvial origin. An outwash plain is commonly smooth; where
pitted, it is generally low in relief.

Pan. A compact, dense layer in a soil. A pan impedes the movement of
water and the growth of roots. The word “pan” is commonly com-
hined with other words that more explicitly indicate the nature of
the layer; for example, hardpan, fragipan, claypan, plowpan, and
traffic pan.

Parent material. The great variety of unconsolidated organic and
mineral material in which scil forms. Consolidated bedrock is not
yet parvent material by this concept.

Peat. Unconsolidated material, largely undecomposed organic matter,
that has acecumulated under excess moisture.

Ped. An individual natural soil aggregate, such as a granule, a prism, or
a block.
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Pedon. The smallest volume that ean be called “a s0il” A pedon is three
dimensional and large enough to permit study of all horizons. Its
area ranges from about 10 te 100 square feet (1 square meter to 10
square meters), depending on the variability of the soil.

Percolation. The downward movement of water through the soil.

Percs slowly. The slow movement of water through the soil adversely
affecting the specified use.

Permeability. The quality that enables the soil to transmit water or air,
measured as the number of inches per hour that water moves
through the soil. Terms describing permeability are very slow (less
than 0.06 inch), siow (0.06 to 0.20 inch), moderately slow (0.2 to 0.6
inch), moderate (0.6 to 2.0 inches), moderately rapid (20 to 6.0
inches), rapid {60 to 20 inches), and wvery rapid (more than 20
inches).

Phase, soil. A subdivision of a soil series or other unit in the soil clas-
sification system based on differences in the soil that affect its
management. A soil series, for example, may be divided into phases
on the basis of differences in slope, stoniness, thickness, or some
other characteristic that affects management. These differences are
too small to justify separate series.

pH value. (See Reaction, soil). A numerical designation of acidity and al-
kalinity in soil

Piping. Moving water forms subsurface tunnels or pipelike cavities in
the soil.

Plasticity index. The numerical difference between the liquid limit and
the plastic limit; the range of moisture content within which the soil
remains plastic.

Plastic limit. The moisture content at which a soil changes from a
semisolid to a plastic state.

Ponding. Temporary accumulation of water in closed depressions or in
flat areas in the upper part of drainage basins.

Poorly graded. Refers to soil material consisting mainly of particles of
nearly the same size. Because there is little difference in size of the
particles, density can be increased only slightly by compaction,

Productivity (scil). The capability of a soil for producing a specified
plant or sequence of plants under a specified system of manage-
ment. Productivity is measured in terms of output, or harvest, in
relation to input.

Profile, soil. A vertical section of the soil extending through all its
horizons and into the parent material.

Reaction, soil. The degree of acidity or alkalinity of a soil, expressed in
pH values. A scil that tests to pH 7.0 is described as precisely
neutral in reaction because it is neither acid neor alkaline. The
degree of acidity or alkalinity is expressed as—

pH
Extremely acid .......cc.ccccovvcircnervcnrcceccnneee.... Below 4.5
Very strongly acid.. 4.5 to 50
Strongly acid........ 5.1 to 55
Medium acid ... 0.6 10 6.0
Slightly acid ..o revcennneen 1 10 6.5
Neutral........... 6.6 to 7.3
Mildly alkaline .... LT4t0 78
Moderately alkaline..........ccovcecvncvcneen . 7.9 to 84
Strongly atkaline ............ccovmvvenvesrennnnn 8.5 to 9.0
Very strongly alkaline...........................0.1 and higher

Regolith. The unconsolidated mantle of weathered rock and soil materi-
al on the earth’s surface; the loose earth material above the solid
roek, Soil scientists regard as soil only the part of the regolith that
is modified by organisms and other soil-building forces. Most en-
gineers deseribe the whole regolith, even to a great depth, as “soil”

Relief. The elevations or inequalities of a land surface, considered col-
lectively.

Residuum (residual soil material). Unconsolidated, weathered, or
partly weathered mineral material that accumulates over disin-
tegrating rock.

Rill. A steep sided channel resulting from accelerated eresion. A rill is
generally a few inches deep and not wide enough to be an obstacle
to farm machinery.

Rock fragments. Rock or mineral fragments having a diameter of 2 mil-
limeters or more; for example, pebbles, cobbles, stones, and boul-
ders.

Root zone. The part of the soil that can be penetrated by plant roots.

Runoff. The precipitation discharged In stream channels from a
drainage ares. The water that flows off the land surface without
sinking in is called surface runoff; that which enters the ground be-
fore reaching surface streams is called ground-water runcff or
seepage flow from ground water.

Sand. As a soil separate, individual rock or mineral fragments from 0.05
millimeter to 2.0 millimeters in diameter. Most sand grains consist
of quartz. As a soil textural class, a soil that is 85 percent or more
sand and not more than 10 percent clay.

Sandstone. Sedimentary rock containing dominantly sand-size particles.

Sapric soil material (muck). The most highly decomposed of all organie
soil material. Muck has the least amount of plant fiber, the highest
bulk density, and the lowest water content at saturation of all or-
ganic soil material,

Sedimentary rock. Rock made up of particles deposited from suspen-
sion in water. The chief kinds of sedimentary rock are con-
glomerate, formed from gravel; sandstone, formed from sand; shale,
formed from clay; and limestone, formed from soft masses of calci-
um carbonate. There are many intermediate types. Some wind-
deposited sand is consolidated into sandstone.

Seepage. The rapid movement of water through the soil. Seepage adver-
sely affects the specified use.

Series, soil. A group of soils, formed from a particular type of parent
material, having horizons that, except for the texture of the A or
surface horizon, are similar in all profile characteristies and in ar-
rangement in the soil profile. Among these characteristics are color,
texture, structure, reaction, consistence, and mineralogical and
chemical composition.

Shale. Sedimentary rock formed by the hardening of a clay deposit.
Sheet erosion. The removal of a fairly uniform layer of soil material
from the land surface by the action of rainfall and runcff water.
Shrink-swell. The shrinking of soil when dry and the swelling when
wet. Shrinking and swelling can damage roads, dams, building foun-

dations, and other structures. It can also damage plant roots.

Silica-sesquioxide ratio. The ratio of the number of molecules of silica
to the number of molecules of alumina and iron oxide. The more
highly weathered soils or their clay fractions in warm-temperate,
humid regions, and especially those in the tropics, generally have a
low ratio.

Silt. As a soil separate, individual mineral particles that range in diame-
ter from the upper limit of clay (0.002 millimeter) to the lower limit
of very fine sand (0.05 millimeter). As a soil textural elass, soil that
is 80 percent or more silt and less than 12 percent clay.

Siltstone. Sedimentary rock made up of dominantly silt-sized particles.

Site index. A designation of the quality of a forest site based on the
height of the dominant stand at an arbitrarily chosen age. For ex-
ample, if the average height attained by dominant and codominant
trees in a fully stocked stand at the age of 50 years is 75 feet, the
site index is 75.

Slickensides. Polished and grooved surfaces produced by one mass stid-
ing past another. In soils, slickensides may cceur at the bases of slip
surfaces on the steeper slopes; on faces of blocks, prisms, and
columns; and in swelling clayey soils, where there is marked change
in moisture content.

Slepe. The inclination of the land surface from the horizontal. Percent-
age of slope is the vertical distance divided by horizontal distance,
then multiplied by 100. Thus, a slope of 20 percent is a drop of 20
feet in 100 feet of horizontal distance.

Slow refill. The slow filling of ponds, resulting from restricted permea-
bility in the soil.

Small stones. Rock fragments 3 to 10 inches (7.5 to 25 centimeters) in
diameter. Small stones adversely affect the specified use.

Soil. A natural, three-dimensional body at the earth’s surface that is
capable of supporting plants and has properties resulting from the
integrated effect of climate and living matier acting on earthy
parent material, as conditioned by relief over periods of time.

Soil separates. Mineral particles less than 2 millimeters in equivalent
diameter and ranging between specified size limits. The names and
sizes of separates recognized in the United States are as follows:
wvery coarse sand (2.0 millimeters to 1.0 millimeter); coarse sand (1.0
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to 0.5 millimeter); medium sand (05 to 025 millimeter); fine sand
(0.25 to 0.10 millimeter); very fine sand (0.10 to 0.05 millimeter); silt
(0.05 to 0.002 millimeter); and clay (less than 0.002 millimeter).

Solum. The upper part of a soil profile, above the C horizon, in which
the processes of soil formation are active. The solum in mature soil
consists of the A and B horizons, Generally, the characteristics of
the material in these horizons are unlike those of the underlying
material. The living roots and other plant and animal life charac-
teristics of the soil are largely confined to the solum.

Stones. Rock fragments 10 to 24 inches (25 to 60 centimeters) in diame-
ter.

Stony. Refers to a soil containing stones in numbers that interfere with
or prevent tillage.

Stratified. Arranged in strata, or layers. The term refers to geologic
material. Layers in soils that result from the processes of soil for-
mation are called horizons; those inherited from the parent material
are called strata.

Stripcropping. Growing crops in a systematic arrangement of strips or
bands which provide vegetative barriers to wind and water erosion.

Structure, soil. The arrangement of primary soil particles into com-
pourd particles or aggregates that are separated from adjoining ag-
gregates. The vprincipal forms of soil structure are—platy
(laminated}, prismatic (vertical axis of aggregates longer than
horizontal), columnar (prisms with rounded tops), dlocky (angular
or subangular), and granular, Structureless soils are either single
grained (each grain by itself, as in dune sand) or massive (the parti-
cles adhering without any regular cleavage, as in many hardpans).

Subsoil. Technically, the B horizon; roughly, the part of the solum below
plow depth.

Substratum. The part of the s0il below the solum.

Subsurface layer. Technically, the A2 horizon. Generally refers to a
leached horizon lighter in color and lower in content of organic
matter than the overlying surface layer.

Surface soil, The soil ordinarily moved in tillage, or its equivalent in un-
cultivated soil, ranging in depth from 4 to 10 inches (10 to 25 cen-
timeters). Frequently designated as the “plow layer,” or the “Ap
horizon.”

Taxadjunets. Soils that cannot be classified in a series recognized in the
classification system. Such soils are named for a series they
strongly resemble and are designated as taxadjuncts to that series
because they differ in ways too small to be of consequence in in-
terpreting their use or management.

Terminal moraine. A belt of thick glacial drift that generally marks the
termination of important glacial advances,

Terrace. An embankment, or ridge, constructed across sloping soils on
the contour or at a slight angle to the contour. The terrace inter-
cepts surface runoff so that it can soak into the soil or flow slowly
to a prepared outlet without harm. A terrace in a field is generally
built s0 that the field can be farmed. A terrace intended mainly for
drainage has a deep channel that is maintained in permanent sod.

Terrace (geologic). An ¢ld alluvial plain, ordinarily flat or undulating,
bordering a river, a lake, or the sea. A stream terrace is frequently
called a second bottom, in contrast with a flood plain, and is seldom
subject to overflow. A marine terrace, generally wide, was

deposited by the sea.

Texture, 30il. The relative proportions of sand, silt, and clay particles in
a mass of soil. The basic textural classes, in order of increasing pro-
portion of fine particles, are sand, loamy sand, sandy loam, loam,
silt, silt loam, sandy clay loam, clay loam, silty clay loam, sandy
clay, silty clay, and clay. The sand, loamy sand, and sandy loam
classes may be further divided by specifying “coarse,” “fine,” or
“very fine.”

Thin layer. Otherwise suitable soil material too thin for the specified
use.

Till plain. An extensive flat to undulating area underlain by glacial till

Tilth, soil. The condition of the soil, especially the soil structure, as re-
lated to the growth of plants. Good tilth refers to the friable state
and is associated with high noncapillary porosity and stable struc-
ture. A soil in poor tilth is nonfriable, hard, nonaggregated, and dif-
ficult to till.

Toe slope. The outermost inclined surface at the base of a hill; part of a
foot slope.

Topsoil (engineering). Presumably a fertile soil or soil material, or one
that responds to fertilization, ordinarily rich in organic matter, used
to topdress roadbanks, lawns, and gardens.

Upland (geology). Land at a higher elevation, in general, than the alluvi-
al plain or stream terrace; land above the lowlands along streams.

Variegation. Refers to patterns of contrasting colors assumed to be in-
herited from the parent material rather than to be the result of
poor drainage.

Varve. A sedimentary layer or a lamina or sequence of laminae
deposited in a body of still water within 1 year; specifically, a thin
pair of graded glaciolacustrine layers seascnally deposited, usually
by melt water streams, in a glacial lake or other body of still water
in front of a glacier.

Water table. The upper limit of the soil or underlying rock material that
is wholly saturated with water.

Water table, epparent. A thick zone of free water in the soil. An ap-
parent water table is indicated by the level at which water stands
in an uncased horehole after adequate time is allowed for adjust-
ment in the surrounding soil.

Water table, artesion. A water table under hydrostatic head,
generally beneath an impermeable layer. When this layer is
penetrated, the water level rises in an uncased borehole,

Water table, perched. A water table standing above an unsaturated
zone. In places an upper, or perched, water table is separated from
a lower one by a dry zone.

Weathering. All physical and chemical changes produced in rocks or
other deposits at or near the earth’s surface by atmospheric agents.
These changes result in disintegration and decomposition of the
material

Well graded. Refers to a soil or soil material consisting of particles well
distributed over a wide range in size or diameter, Such a soil nor-
mally can be easily increased in density and bearing properties by
compaction, Contrasts with poorly graded soil

Wilting point (or permanent wilting point). The moisture content of
soil, on an ovendry bagis, at which a plant (specifically sunflower)
wilts so much that it does not recover when placed in a humid, dark
chamber.
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loam, 0 to 2 percent slopes.
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Figure 2.—Wooded area of Blount silt loam, 2 to 6 percent slo



MERCER COUNTY, OHIO 61

Figure 3.—Pond constructed in a drainageway in Blount silt loam, 2 to 6 percent slopes. The pond helps to control
storm water runoff and reduces the hazard of downstream erosion.

Figure 4. —Muskmelons on Genesee silt loam. This soil is well suited to specialty crops.



62 SOIL SURVEY

Figure 5.—Potatoes in a drained area of Montgomery silty clay.

Figure 6.—Soybeans on Pewamo silty clay loam. The light colored Blount soils are in the background.
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Figure 7.—Preparing a seedbed for wheat by disking soybean residue on Pewamo silty clay loam. Returning crop
residue to the soil improves tilth and maintains organic-matter content.

Figure 5. —Grassed waterway on Pewamo and Blount soils. Grassed waterways help to control erosion and runoff.
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Figure 9.—Harvesting wheat on Pewamo silty clay loam and Blount silt loam, 0 to 2 percent slopes. Wheat is one of
the small grains commonly grown in the county.

Figure 10.—A dugout pond on Pewamo and Blount soils. Dugout ponds fﬁ.?ﬁde recreation opportunities and are a
potential water supply for livestock and fighting,





