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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 leadership 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 1968-1975.
Soil names and descriptions were approved in 1977. Unless otherwise indicat-
ed, statements in the publication refer to conditions in the survey area in 1977.
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 Logan Soil and Water Conservation District. The
Logan County Commissioners provided some of the funds for this survey.

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.
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Foreword

We introduce the Soil Survey of Logan County, Ohio. You will find, herein,
basic information useful in any land-planning program. Of prime importance are
the predictions of soil behavior for selected land uses. Also highlighted are limi-
tations or hazards to land uses that are inherent in the soil, improvements
needed to overcome these limitations, and the impact that selected land uses
will have on the environment.

This soil survey has been prepared to meet the needs of different users.
Farmers, ranchers, foresters, and agronomists can use it to determine the po-
tential of the soil and the management required for food and fiber production.
Planners, community officials, engineers, developers, builders, and homebuyers
can use it to plan land use, select sites for construction, develop soil resources,
or identify any special practices that may be needed to insure proper perform-
ance. Conservationists, teachers, students, and specialists in recreation, wildlife
management, waste disposal, and pollution control can use the soil survey to
help understand, protect, and enhance 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 under-
ground 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 soil and, on detailed soil maps, the location of each kind
of soil. It provides descriptions of each kind of sail in the survey area and gives
much information about each soil for specific uses. Additional information or as-
sistance in using this publication can be obtained from the local office of the
Soil Conservation Service or the Cooperative Extension Service.

We believe that this soil survey can be useful in the conservation, develop-
ment, and productive use of soil, water, and other resources.

/s /7 ; F ey
K ibon & eellonm

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

By D. D. Waters, Ohio Department of Natural Resources, Division of Lands and Soil,
and V. L. Siegenthaler, Soil Conservation Service
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General nature of the county

LOGAN COUNTY is in the west-central part of Ohio
(see map on facing page). It occupies about 460 square
miles, or 294,464 acres. In 1970, it had a total population
of 35,072. Bellefontaine, the county seat and only city, is
near the center of the county. The highest point in Ohio
is a summit just northeast of Bellefontaine.

Farming, dominantly cash grain, livestock, and dairy
farming, is the major enterprise in the county (fig. 1).
Corn, soybeans, wheat, oats, and hay are grown on
many farms, particularly in the flatter western and north-
ern parts of the county. Much of the woodland is dissect-
ed areas of sloping to very steep soils along streams
and on end moraines in the southeastern and south-
central parts.

Poor natural drainage is the major soil limitation for
farming and community development in the flatter areas.
Erosion is the major hazard in sloping to very steep
areas. If adequate artificial drainage and erosion control
are provided and farmed areas are otherwise well man-
aged, most of the soils in Logan County can be highly
productive.

Although Logan County is dominantly agricultural, non-
farm development, particularly residential and recreation-
al development, is constantly taking place. This develop-
ment is not on the scale that prevails in or near large
metropolitan areas. Many of the same limitations and
hazards, however, are encountered, particularly near
Indian Lake.

Climate

Logan 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 length of growing season in the
area.

Table 1 gives data on temperature and precipitation
for the survey area, as recorded at Bellefontaine, Ohio,
for the period 1951 to 1974. 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 29 degrees F,
and the average daily minimum temperature is 21 de-
grees. The lowest temperature on record, which oc-
curred at Bellefontaine on January 16, 1972, is -22 de-
grees. In summer the average temperature is 71 de-
grees, and the average daily maximum temperature is 82
degrees. The highest recorded temperature, which oc-
curred on July 7, 1952, 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 (50 degrees F).
The normal monthly accumulation is used to schedule
single or successive plantings of a crop between the last
freeze in spring and the first freeze in fall.

Of the total annual precipitation, 21 inches, or 60 per-
cent, usually 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
16 inches. The heaviest 1-day rainfall during the period
of record was 3.66 inches, at Bellefontaine on June 26,
1971. Thunderstorms occur on about 40 days each year,
and most occur in summer.

Average seasonal snowfall is 22 inches. The greatest
snow depth at any one time during the period of record
was 11 inches. On the average, 13 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
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sunshine is 65 in summer and 40 in winter. The prevail-
ing wind is from the south-southwest. Average wind-
speed is highest, 10 miles per hour, in winter.

Tornadoes and severe thunderstorms occur occasion-
ally. These storms are usually local and of short duration
and cause damage in a variable pattern.

Climatic data for this section were especially prepared
for the Soil Conservation Service by the National Climat-
ic Center, Asheville, North Carolina.

Physiography, relief, and drainage

Logan County is a part of the Indiana and Ohio Till
Plain section of the Central Lowlands physiographic
province. The relief varies because of the movements of
the Wisconsin glacier. Parts of eight glacial end mor-
aines and associated ground moraines occur in the
county in a complex pattern. Areas along the western
edge of the county and in the northwest, northeast, and
southwest corners dominantly are parts of a nearly level
and gently sloping ground moraine where most major
differences in topography are along streams and on the
Beehive moraine, which bisects the northwest corner.
Blount, Pewamo, and Wetzel soils are dominant on the
ground moraine in the western and northeastern areas,
and Brookston and Crosby soils are dominant in the
southwestern area.

Inward from these four areas, the landscape is nearly
level to very steep because it is dissected by the Far-
mersville, Cable, Powell, and Broadway moraines. The
moraines tend to arc around a ‘“bedrock high” near
Bellefontaine. Eldean and Miamian soils are dominant on
the Farmersville moraine and Celina, Crosby, and Mia-
mian soils on the Cable moraine.

The glacial till on the Powell moraine is somewhat
finer textured than that on the Farmersville and Cable
moraines. Blount and Glynwood soils are dominant on
the Powell moraine. The nearly level to sloping Nap-
panee, Paulding, and St. Clair soils are between the
Powell and Broadway moraines.

Logan County is drained by two river systems, the
Great Miami River Basin in the western two-thirds of the
county and the Scioto River Basin in the eastern third.
The Great Miami River Basin has two subbasins in the
county—the Upper Miami River and the Upper Mad
River. The Great Miami River Basin drains the south-
western part of the county, including a narrow projection,
the McKees Creek Valley, which extends to the central
part of the county. The flood plains, terraces, and la-
kebed areas on this drainage basin are dominated by
Del Rey, Eldean, Lippincott, and Montgomery soils.

The Upper Miami River Basin drains much of the west-
ern and northern parts of the county and extends to the
central part. Within this basin lies Indian Lake, an artifi-
cial body of water covering 5,800 acres. This lake
formed in a naturally swampy lakebed area. The flood
plains, terraces, and lakebed areas in this basin are
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dominanted by Eel, Eldean, Fulton, and Montgomery
soils.

The Upper Mad River Basin drains an area extending
from the east-central part of the county to the south-
central edge. This area is the beginning of a large glacial
outwash plain that extends southward into Champaign
County. This outwash plain has many high and low ter-
races occurring in association with flood plains. Here,
Algiers, Eldean, Fox, Genesee, Homer, Lippincott, and
Wallkill soils dominate.

Four main tributaries of the Scioto River are in the
Scioto River Basin in the eastern third of the county.
These tributaries are Big Darby, Bokes, Mill, and Rush
Creeks. Also in this basin is a sizeable lakebed area
northeast of the village of East Liberty. Eel, Latty, Mont-
gomery, and Shoals soils are dominant on the flood
plains, terraces, and lakebed areas in this drainage
basin.

Geology

Logan County has been covered by continental gla-
ciers at least twice. Wisconsin-age glacial deposits cover
the entire county, and older glacial deposits are in
deeply buried valleys. These deposits include glacial ftill;
glacial outwash; loess, or silty wind-blown deposits; la-
custrine material, or clayey and silty water-deposited ma-
terial; and alluvium that was washed from these materi-
als. The soils formed in the underlying bedrock only in a
few areas on stream valley walls and in areas of thin
deposits of glacial till. Berks and Weikert soils formed in
the shale bedrock of Devonian age on steep valley walls.
Milton soils formed in areas where the glacial till is shal-
low over limestone bedrock.

The glacial history of the county is very complex. The
Wisconsin glacier entered the county from the north and
encountered resistance from a “bedrock high™ called the
“Bellefontaine Outlier.” Masses moved on each side of
the bedrock high. One mass, called the Miami Lobe,
moved in a southwesterly direction and the other mass,
called the Scioto Lobe, in a southeasterly direction.

The movement of the glacial ice over limestone and
dolomite bedrock enriched the glacial till with a high
percentage of limestone and dolomite pebbles and fine
material in the form of ground-up limestone and dolo-
mite. The glacial drift in Logan County also contains
numerous igneous rocks that were transported for hun-
dreds of miles from the north. An outstanding example of
this phenomenon is known as the “Glacial Boulder Belt,”
part of which is in an area in the southwest corner of the
county where igneous rocks are on and beneath the soil
surface. :

During a warm, dry period immediately after the glacial
period, winds blew fine silt-size particles from the bare
glacial drift out of the region to the west and deposited
the material to varying depths in the other areas of
glacial drift within the county. The deposit of this silty
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material, or loess, is as much as 18 inches thick. Blount,
Celina, Crosby, Glynwood, Miamian, and Morley soils
formed in these areas. '

During the last retreat of the glacier, the melt water cut
channels through the glacial drift, creating most of the
drainage pattern that exists today. In places the melt
water deposits are large areas of outwash sand and
gravel. Fox, Eldean, Casco, and Rodman soils formed in
areas where little or no loess was deposited on the
outwash. Ockley, Sleeth, and Westland soils formed in
areas where the outwash sand and gravel was covered
by several inches of loess or silty alluvial sediments.

In the present stream valleys, a more recent deposi-
tion of soil material has taken place. This material is
alluvium eroded from soils on uplands and terraces and
deposited on the floor of flood plains. Algiers, Genesee,
Eel, Shoals, and Sloan soils formed in this material.

Farming

In 1974, about 82 percent of the land area in Logan
County was farmed. In 1976, the major commodities,
ranked according to the percentage of total cash re-
ceipts in the county, were corn, 26 percent; dairy prod-
ucts, 24 percent; soybeans, 18 percent; cattle, 10 per-
cent; poultry, 6 percent; hogs, 6 percent; wheat, 5 per-
cent; hay, 1 percent; and all other, 4 percent (4).

According to the Census of Agriculture, the average
size of farms increased from 157 acres in 1964 to 184
acres in 1974. The number of farms decreased during
this period from 1,552 to 1,312. .

The acreage in corn grown for all purposes increased
from 45,315 acres in 1964 to 60,201 acres in 1974 and
that in wheat from 17,011 to 20,570 acres. The acreage
in soybeans grown for grain noticeably increased from
28,716 to 58,263 acres during this period. Conversely,
the acreage in hay decreased from 32,972 to 18,831
acres. The number of hogs and pigs decreased from
27,720 in 1964 to 24,230 in 1974 and the number of
cattle and calves from 32,852 to 29,895.

Urban trends

One of the main environmental factors affecting the
use of soils in Logan County is urban pressure, or the
demand for land for use as homesites and, to some
extent, as commercial and industrial sites. As a result of
the recent establishment of a Federal and State Trans-
portation Research Facility, about 4,600 acres in the
eastern part of the county is no longer farmed. The
establishment of this facility increased the pressure on
farmland by creating a need for new homesites. This
urban pressure is evident in an ever widening area ex-
tending from West Liberty in the south-central part of the
county northward through Bellefontaine and to Indian
Lake, a resort area in the northwestern part.

Most of the new homes have been built on lots of less
than an acre. The number of larger tracts that are devel-

oped as homesites, however, is rapidly increasing. These
tracts are mostly 5 acres or slightly larger. The homes
are served by existing roads and streets.

Farming is still the dominant use in sizeable parts of
the county. The soils in these large areas are mainly
somewhat poorly drained to very poorly drained and gen-
erally are not so suitable as building sites. New houses
are built along the roads and near the villages, but the
urban development is not extensive.

Water supply

The ground water supply is adequate for the needs of
the present and the immediate future in most parts of
the county. Yields range from 100 to more than 500
gallons per minute.

In three inextensive areas, water yields are low. One
of these areas is in the southwestern part of the county,
east and south of DeGraff; one is east of Bellefontaine;
and another is east of Zanesfield. In these areas the
glacial drift is thick over bedrock that has a limited
supply of water. The area near DeGraff is underlain by
limestone bedrock and the other two areas by shale
bedrock. Water in these areas is obtained mostly from
compact glacial drift. Although a meager 5 to 25 gallons
per minute, the yield is sufficient for the households and
farmsteads in these areas.

Bellefontaine and the larger villages are served by
public water and sewer systems. The water supply for
these systems is obtained from wells that penetrate
aquifers in deep preglacial valleys that are filled with
glacial drift. If developed, some of the aquifers could
provide as much as 2,000 gallons or more of water per
minute.

Some of the springs and artesian wells in the county
emit a strong flow of water. Some of the springs provide
water for livestock. A few of the springs and some of the
artesian wells provide water for households and farm-
steads.

The use of water for irrigating crops is not common in
Logan County.

Transportation facilities

Logan County is well served by hard-surfaced, all-
weather highways. U.S. Highway 33 runs through the
county northwest and southeast and U.S. Highway 68
north and south. These highways intersect at Bellefon-
taine, near the center of the county.

State highways intersecting with these larger highways
provide access to all parts of the county. State Route
47, running east and west through Bellefontaine, and
State Route 235, running north and south in the western
part of the county, are the most travelled of the State
highways. All county and most township roads are hard-
surfaced, all-weather roads.



Two railroad lines provide freight service. The Belle-
fontaine Municipal Airport provides charter service but
does not offer commercial passenger service.

The farm products that are moved off the farm are
usually transported by truck, either to a railroad terminal
or to a major elevator or market.

Settlement

The following paragraphs are based on a history of
Logan County by Robert P. Kennedy (7).

The area now known as Logan County originally was
the home of many tribes, or nations, of American Indi-
ans. After the defeat of the American Indians at the
Battle of Fallen Timbers, the Treaty of Greenville, on
August 3, 1795, established a line of demarcation, the
Greenville Treaty Line. Lands to the north of this treaty
line were reserved for the American Indian, and those to
the south were to be opened for settiement.

After the Treaty of Greenville, settlers began to come
in great numbers, especially after the War of 1812. Most
were from Tennessee, Kentucky, the Carolinas, Pennsyl-
vania, New York, Virginia, and New England. Some were
from Europe. Within about three generations the wilder-
ness was overcome. Farms and villages that still exist
were established for the production of food and fiber and
for commerce.

On March 1, 1805, Champaign County was organized.
It originally extended from the south boundary of what is
now Clark County northward to Lake Erie. On December
30, 1817, Logan County was formed out of Champaign
County by an act of the legislature. It extended from the
northern boundary of what is now Champaign County to
the Maumee River. In 1820, Bellefontaine was made the
county seat. Later, Hardin County was formed out of
Logan County, and by 1845 Logan County was fully
organized into the present 17 townships.

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 counties nearby and in places more dis-
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tant. Thus, through correlation, they classified and
named the soils according to nationwide, uniform proce-
dures.

After a guide for classifying and naming the soils was
developed, the soil scientists drew the boundaries of the
individual soils on aerial photographs. These photo-
graphs show woodlands, buildings, field borders, roads,
and other details that help in drawing boundaries accu-
rately. The soil map at the back of this publication was-
prepared from aerial photographs.

The areas shown on a soil map are called soil map
units. Some map units are made up of one kind of sail,
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 plan-
ning.”

While a soil survey is in progress, samples of soils are
taken as needed for laboratory measurements and for
engineering tests. The sails are field tested, and interpre-
tations of their behavior are modified as necessary
during the course of the survey. New interpretations are
added to meet local needs, mainly through field observa-
tions of different kinds of soil in different uses under
different levels of management. Also, data are assem-
bled from other sources, such as test results, records,
field experience, and information available from state
and local specialists. For example, data on crop yields
under defined practices are assembled from farm rec-
ords 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 aerial photographs and when the laboratory data and
other data have been assembled. The mass of detailed
information then needs to be organized so that it is
readily available to different groups of users, among
them farmers, managers of woodland, engineers, plan-
ners, developers and builders, homebuyers, and those
seeking recreation.

General soil map for broad land-use
planning

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

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

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

Soils formed in medium textured and
moderately coarse textured glacial
deposits on uplands

These soils make up about 33 percent of the county.
They are well drained to somewhat poorly drained,
nearly level to very steep soils on ground moraines and
end moraines. Most areas are farmed. Erosion, seasonal
wetness, and moderately slow permeability are the major
land-use limitations.

1. Crosby-Celina

Nearly level and gently sloping, somewhat poorly drained
and moderately well drained soils formed in medium tex-
tured glacial till on ground moraines and undulating parts
of end moraines

This map unit is on ground moraines and undulating
end moraines where swells and shallow depressions are
evident. Differences in elevation range from about 10 to
30 feet. Slopes are mostly nearly level and gently slop-
ing but are steep in dissected areas along the major
drainageways. In an area known as the “Glacial Boulder
Belt,” in the southwest corner of the county, boulders
are piled in fence rows.

This map unit makes up about 3 percent of the county.
It is about 40 percent Crosby soils, 20 percent Celina
soils, and 40 percent soils of minor extent.

Crosby soils are somewhat poorly drained, medium
textured, and nearly level and gently sloping. They are
on flats and slight rises. Permeability is slow. The sea-
sonal high water table is between depths of 12 and 36
inches. Celina soils are moderately well drained, medium
textured, and nearly level and gently sloping. They are
on slightly convex slopes on knolls and ridgetops. Per-
meability is moderately slow. The seasonal high water
table is between depths of 18 and 36 inches. The con-
tent of organic matter and available water capacity are
moderate in both soils.

The minor soils in this map unit are the very poorly
drained Brookston soils in low, concave areas and the
well drained Miamian soils on knolls and side slopes
along drainageways.

Most areas are used for crops, but a few undrained
wet areas are used for pasture or woodland. The main
enterprises are cash grain and general farming. The soils

have good potential for the cultivated crops commonly
grown in the county. They have poor or fair potential for
building site development and sanitary facilities because
of wetness, moderately slow permeability, the shrink-
swell potential, and low strength.

Corn, soybeans, small grain, and hay are the main
crops. The main concerns of management are improving
drainage, controlling erosion, and maintaining tilth and
fertility. Crosby soils dry more slowly in spring than
Celina soils. Boulders in the subsoil and substratum in
some areas interfere with the placement of subsurface
drains. '

Celina soils are better suited than Crosby soils to
building site development. Both soils are poorly suited to
such sanitary facilities as septic tank effluent fields be-
cause of the slow or moderately slow permeability.

2. Miamian-Crosby

Nearly level to moderately steep, well drained and some-
what poorly drained soils formed in medium textured
glacial till on ground moraines and end moraines

This map unit consists mainly of nearly level to moder-
ately steep soils on hummocky end moraines where hills,
ridges, drainageways, and kettle holes are evident. The
soils are steep in a few places along the larger drain-
ageways. Differences in elevation range from about 20
to 70 feet. Slopes are generally uneven and long.

This map unit makes up about 13 percent of the
county. It is about 50 percent Miamian soils, 20 percent
Crosby soils, and 30 percent soils of minor extent.

Miamian soils are well drained, medium textured, and
gently sloping to moderately steep. They are on hills and
knolls. Permeability is moderately slow. Organic-matter
content is moderate or moderately low. Crosby soils are
somewhat poorly drained, medium textured, and nearly
level and gently sloping. They are on broad flats and
slight rises. Permeability is slow. Organic-matter content
is moderate. The seasonal high water table is between
depths of 12 and 36 inches. '

The minor soils in this map unit are the Brookston and
Carlisle soils in swales and low, concave areas and the
Celina and Eldean soils on convex knolls.

Most areas are used for cultivated crops, but a few
steep areas and a few undrained wet areas are used for
permanent pasture or woodland. The main enterprises
are cash crops and general farming. The soils have good
potential for all cultivated crops commonly grown in the
county. Miamian soils have better potential than Crosby
soils for building site development and sanitary facilities.

Corn, soybeans, small grain, and hay are the main
crops. The main concern of management is control of
erosion, especially on the Miamian and Crosby soils.
Crosby soils dry out more slowly in spring than Miamian
soils and are not so well suited as Miamian soils to
grazing early in spring or to crops planted early in spring.
Both soils are poorly suited to such sanitary facilities as



septic tank absorption fields because of the slow or
moderately slow permeability.

3. Miamian

Gently sloping to very steep, well drained soils formed in
medium textured glacial till on end moraines

This map unit consists mostly of gently sloping to
steep soils on hummocky end moraines where ridges
and steep drainageways are evident. In some areas
along the major streams, the soils are very steep. Differ-
ences in elevation range from about 20 to 150 feet.
Slopes are generally uneven and long.

This map unit makes up about 10 percent of the
county. It is about 60 percent Miamian soils and 40
percent soils of minor .extent.

Miamian soils are well drained, medium textured, and
gently sloping to very steep. They are on valley walls,
knolls, and the crest of hills. Permeability is moderately
slow. Organic-matter content is moderate to low.

The minor soils in this map unit are the Berks, Casco,
and Rodman soils on ridgetops and side slopes and the
Crosby soils on slight rises and flats.

Most of the gently sloping to moderately steep areas
are used for cultivated crops, hay, and pasture. The
steep and very steep areas are in woodland. The main
enterprises are general farming and dairying. The gently
sloping and sloping soils have good or fair potential for
farming, sanitary facilities, and building site development,
but the steep and very steep areas have poor potential
for these uses. The potential for woodland and for wood-
land wildlife habitat is good.

Slope and erosion are the main land-use limitations.
The gently sloping and sloping areas are used for corn,
soybeans, small grain, hay, and pasture. Including
grasses and legumes in the cropping system reduces the
risk of erosion. Sanitary facilities, such as septic tank
effluent fields, are limited by the slope and the moder-
ately slow permeability.

4. Miamian-Eldean

Nearly level to moderately steep, well drained soils
formed in medium textured glacial till and moderately
coarse textured glacial outwash on end moraines

This map unit occurs as hilly areas on end moraines
and broad, gently undulating areas where knolls and
kettle holes are evident. Differences in elevation range
from about 10 to 50 feet. Slopes are nearly level to
moderately steep. Most are uneven and long.

This map unit makes up about 7 percent of the county.
It is about 45 percent Miamian soils, 20 percent Eldean
soils, and 35 percent soils of minor extent.

Miamian soils are well drained, medium textured, and
gently sloping to moderately steep. They are on the
crest and sides of hills. Permeability is moderately slow.
Organic-matter content is moderate or moderately low.
Eldean soils are well drained, medium textured, and
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nearly level to sloping. They are on knolls and broad
flats. Permeability is moderate or moderately slow in the
subsoil and rapid or very rapid in the substratum. Qrgan-
ic-matter content is moderate or moderately low.

The minor soils in this map unit are the Carlisle soils in
kettle holes and swales, the Parr soils on flats and
swells, and the Casco soils on hill crests and ridgetops.

Most areas are used for cultivated crops. Some mod-
erately steep areas and areas of the wetter minor soils
are used for permanent pasture and woodland. The main
enterprises are cash grain and general farming. The po-
tential for recreation uses and building site development
is good in the nearly level and gently sloping areas and
poor'in the moderately steep areas. The potential for
woodland and for woodland wildlife habitat is good.

The droughtiness of the Eldean soils and the slope
and erosion hazard of both of the major soils are the
main land-use limitations. The nearly level and gently
sloping areas are well suited to corn, soybeans, small
grain, and hay. Under a high level of management, row
crops can be grown year after year. The Eldean soils
can be seeded early in spring and are well suited to
grazing early in spring. Sanitary facilities are limited on
the Eldean soils by the possible pollution of underground
water supplies.

Soils formed in moderately fine textured
glacial till on uplands

These soils make up about 30 percent of the county.
They are poorly drained, somewhat poorly drained, and
well drained, nearly level to moderately steep soils on
ground moraines and end moraines. Most areas are
farmed. Erosion, seasonal wetness, and moderately slow
or slow permeability are the major land-use limitations.

5. Blount-Wetzel

Nearly level and gently sloping, somewhat poorly drained
and poorly drained soils formed in moderately fine tex-
tured glacial till on ground moraines

This map unit is on undulating ground moraines where
swells and shallow depressions are evident. Differences
in elevation range from about 10 to 30 feet. Slopes are
dominantly short and nearly level and gently sloping, but
some areas along drainageways are sloping.

This map unit makes up about 25 percent of the
county. It is about 45 percent Blount soils, 30 percent
Wetzel soils, and 25 percent soils of minor extent.

Blount soils are somewhat poorly drained, medium tex-
tured, and nearly level and gently sloping. They are on
broad flats, slight rises, and low knolls. Permeability is
slow or moderately slow. Wetzel soils are poorly drained,
moderately fine textured, and nearly level. They are in
shallow depressions and drainageways. Permeability is
moderately slow or slow. Both of the soils have a sea-
sonal high water table near the surface. In both, organic-
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matter content and available water capacity are moder-
ate.

The minor soils in this map unit are the Glynwood soils
on the crest of knolls and in some of the higher areas
and the Pewamo soils in depressions, low, concave
areas, and drainageways.

Most areas are used for cultivated crops. A few un-
drained areas are in pasture or woodland. The main
enterprises are cash grain and general farming. The soils
have good potential for farming and woodland. The po-
tential is poor for building site development and sanitary
facilities and fair or poor for most recreation uses.

The seasonal high water table is the main limitation for
most uses. Corn, soybeans, small grain, and hay are the
dominant crops. Maintaining tilth in both of the major
soils and controlling erosion on the gently sloping Blount
soils are important if the soils are farmed. The moderate-
ly slow or slow permeability severely limits the use of
these soils for sanitary facilities, such as septic tank
effluent fields. Low strength limits building site develop-
ment.

6. Blount-Morley

Nearly level to moderately steep, somewhat poorly
drained and well drained soils formed in moderately fine
“textured glacial till on end moraines

This map unit is on rolling end moraines where differ-
ences in elevation among hill crests, broad swells, and
drainageways range from about 10 to 70 feet. Slopes
dominantly are long and uneven and nearly level to mod-
erately steep, but some areas along drainageways are
steep.

This map unit makes up about 5 percent of the county.
It is about 40 percent Blount soils, 20 percent Morley
soils, and 40 percent soils of minor extent.

Blount soils are somewhat poorly drained, medium tex-
tured, and nearly level and gently sloping. They are on
broad flats and slight rises. Permeability is slow or mod-
erately slow. The seasonal high water table is near the
surface. Organic-matter content is moderate. Available
water capacily also is moderate. Morley soils are well
drained, medium textured, and sloping and moderately
steep. They are on hillsides and convex ridgetops. Per-
meability is slow. The seasonal high water table is be-
tween depths of 36 and 72 inches. Available water ca-
pacity is moderate. Organic-matter content is moderately
low.

The minor soils in this map unit are the Glynwood soils
on knolls, ridges, and side slopes at the head of drain-
ageways and the Wetzel soils in shallow depressions
and drainageways.

Most areas are used for cultivated crops. A few steep
areas and some undrained areas are used for permanent
pasture or woodland. The main enterprise is general
farming. Blount soils have good potential and Morley
soils fair or poor potential for cultivated crops. Both soils

have poor or fair potential for building site development
and sanitary facilities.

Soil wetness and erosion are the main land-use limita-
tions. Erosion is especially a hazard on Morley soils.
Corn, soybeans, small grain, and hay are the principal
crops. The gently sloping Morley soils are better suited
than Blount soils to building site development. Both of
these soils are poorly suited to sanitary facilities, such as
septic tank effluent fields, because of the slow or moder-
ately slow permeability.

Soils formed in moderately fine textured

and fine textured glacial till on uplands

These soils make up about 16 percent of the county.
They are moderately well drained to very poorly drained
soils in landscape positions ranging from broad flats on
ground moraines to steep areas on end moraines. They
are used as cropland, pasture, and woodland. Erosion,
seasonal wetness, and moderately slow to very slow
permeability are the major land-use limitations.

7. Nappanee-Wetzel

Nearly level and gently sloping, somewhat poorly drained
and poorly drained soils formed in moderately fine tex-
tured and fine textured glacial till on ground moraines

This map unit consists of nearly level and gently slop-
ing soils on undulating ground moraines where swells
and shallow depressions are evident. In a few areas the
soils are along drainageways. Differences in elevation
range from about 10 to 30 feet.

This map unit makes up about 3 percent of the county.
It is about 60 percent Nappanee soils, 10 percent Wetzel
soils, and 30 percent soils of minor extent.

Nappanee soils are somewhat poorly drained, medium
textured, and nearly level and gently sloping. They are
on broad flats and low knolls. Permeability is very slow.
Wetzel soils are poorly drained, moderately fine textured,
and nearly level. They are in shallow depressions and in
drainageways. Permeability is moderately slow or slow.
Both of the soils have a seasonal high water table near
the surface. In both, available water capacity and organ-
ic-matter content are moderate.

The minor soils in this map unit are the Algiers and
Latty soils in low, concave areas and in drainageways,
the Haskins soils on slight rises and low knolls, and the
St. Clair soils on knolls and along drainageways.

Most areas are used for cultivated crops, but a few
undrained areas are used for pasture and woodland. The
main enterprise is general farming. Nappanee soils have
fair potential and Wetzel soils good potential for cultivat-
ed crops. Both soils have poor potential for building site
development and sanitary facilities.

The seasonal wetness and the moderately slow to
very slow permeability are major land-use limitations. The
soils warm up and dry out slowly in spring. The wetness
delays planting and limits the choice of crops.. Surface



and subsurface drains are commonly used to improve
drainage. Drained areas are suited to corn, soybeans,
small grain, and hay. The soils can be worked within a
narrow range of moisture content.

8. Nappanee-Paulding

Nearly level and gently sloping, somewhat poorly drained
and very poorly drained soils formed in dominantly fine
textured glacial till on ground moraines and lake plains

This map unit consists mainly of nearly level and
gently sloping soils on undulating ground moraines
where swells and shallow depressions are evident. In
some areas along drainageways, the soils are sloping.
Differences in elevation range from about 10 to 30 feet.

This map unit makes up about 1 percent of the county.
It is about 50 percent Nappanee soils, 45 percent Pauld-
ing soils, and 5 percent soils of minor extent.

Nappanee soils are somewhat poorly drained, medium
textured, and nearly level and gently sloping. They are
on broad flats and low knolls. Paulding soils are very
poorly drained, fine textured, and nearly level. They are
on smooth flats and in shallow depressions. Permeability
is very slow in both soils. Both have a seasonal high
water table near the surface. In both, available water
capacity and organic-matter content are moderate.

The minor soils in this map unit are the St. Clair soils
on knolls and along drainageways.

Most areas are used for cultivated crops. Some un-
drained wet areas are used for pasture and woodland.
General farming is the main enterprise. The soils have
fair potential for cultivated crops and poor potential for
building site development, sanitary facilities, and recrea-
tion uses.

The seasonal wetness and very slow permeability of
both of the major soils, the ponding on both, and the
clayey surface layer of Paulding soils are the main land-
use limitations. Surface and subsurface drains are com-
monly used to lower the water table, but water moves
slowly into the subsurface drains. Low strength and a
high shrink-swell potential are additional limitations if the
soils are used as sites for buildings.

9. St. Clair-Nappanee

Nearly level to steep, moderately well drained and some-
what poorly drained soils formed in fine textured glacial
tifl on end moraines

This map unit consists mainly of nearly level to moder-
ately steep soils on end moraines where hills and drain-
ageways are evident. In some areas along the larger
drainageways, the soils are steep. Differences in eleva-
tion range from about 10 to 70 feet. Slopes are generally
uneven and long.

This map unit makes up about 12 percent of the
county. It is about 40 percent St. Clair soils, 40 percent
Nappanee soils, and 20 percent soils of minor extent.
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St. Clair soils are moderately well drained, medium
textured, and gently sloping to steep. They are on knolls
and hills. Permeability is slow or very slow. The seasonal
high water table is between depths of 24 and 36 inches.
Available water capacity is moderate. Organic-matter
content is moderate to low. Nappanee soils are some-
what poorly drained, medium textured, and nearly level
and gently sloping. They are on flats and low knolls.
Permeability is very slow. The seasonal high water table
is near the surface. Available water capacity is moderate.
Organic-matter content also is moderate.

The minor soils in this map unit are the Paulding soils
in depressions and drainageways.

Many areas are used for cultivated crops. Some steep
areas and undrained wet areas are used for permanent
pasture and woodland. The main enterprise is general
farming. The nearly level to sloping soils have fair poten-
tial and the moderately steep and steep soils poor po-
tential for cultivated crops. The potential for building site
development and sanitary facilities is poor.

The slow or very slow permeability in both of the major
soils, the slope of the St. Clair soils, and the seasonal
wetness of the Nappanee soils are the major land-use
limitations. The wetness on the Nappanee soils delays
planting and limits the choice of crops. The surface layer
can be worked within a narrow range of moisture con-
tent. It crusts and puddles after heavy rains.

The gently sloping and sloping St. Clair soils are better
suited than Nappanee soils as sites for buildings. Both of
the soils are poorly suited to sanitary facilities, such as
septic tank absorption fields, because of the slow or
moderately slow permeability.

Soils formed in moderately coarse
textured to fine textured glacial deposits
on outwash terraces, flood plains, and
slack water terraces

These soils make up about 14 percent of the county.
They are well drained, somewhat poorly drained, and
very poorly drained, nearly level to sloping soils, mainly
on outwash terraces, flood plains, and slack water ter-
races. They are used mainly for cultivated crops. Flood-
ing, seasonal wetness, and slow or very slow permeabil-
ity are the major land-use limitations.

10. Eldean-Algiers

Nearly level to sloping, well drained and somewhat
poorly drained soils formed in moderately coarse tex-
tured to moderately fine textured sediments on flood
plains and outwash terraces

This map unit consists of nearly level to sloping soils
on broad flats on outwash terraces and flood plains that
have gentle rises and knolls. Differences in elevation
range from about 0 to 20 feet. Slopes generally are short
in the gently sloping and sloping areas.
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This map unit makes up about 4 percent of the county.
It is about 30 percent Eldean soils, 20 percent Algiers
soils, and 50 percent soils of minor extent.

Eldean soils are well drained, medium textured, and
nearly level to sloping. They are on broad flats, knolls,
and slight rises on outwash terraces. Permeability is
moderate or moderately slow in the subsoil and rapid or
very rapid in the substratum. Available water capacity is
low or moderate. Organic-matter content is moderate.
Algiers soils are somewhat poorly drained, medium tex-
tured, and nearly level. They occur as narrow strips
along streams. Permeability is moderate. The seasonal
high water table is near the surface. Available water
capacity is high. Organic-matter content is moderate.

The minor soils in this map unit are the Carlisle, Lin-
wood, and Lippincott soils in low lying areas and swales;
the Gallman and Ockley soils and Wea Variant on broad
elevated flats; and the Casco and Rodman soils on
slope breaks and hills.

Most areas are farmed. A few undrained wet areas are
in woodland. The soils are well suited to corn, soybeans,
small grain, and hay. Cash grain and general farming are
the main enterprises (fig. 2). The potential for cultivated
crops and woodland is good. The potential for building
site development is good on Eldean soils and poor on
Algiers soils.

Seasonal wetness and flooding on the Algiers soils are
the major land-use limitations. Other concerns of man-
agement are droughtiness and the hazard of erosion on
Eldean soils. The Eldean soils are well suited to early
maturing crops and to grazing early in spring. Subsurface
drains and open ditches are commonly used to lower the
water table in the Algiers soils. If the Eldean soils are
used for sanitary facilities, the effluent can pollute under-
ground water supplies.

11. Eldean-Lippincott-Montgomery

Nearly level to sloping, well drained and very poorly
drained soils formed in moderately coarse textured to
fine textured glacial outwash and lacustrine sediments
on outwash plains, kames, and slack water terraces

This map unit consists mainly of nearly level to sloping
soils on broad, flat, uniform outwash plains and glacial
lake basins that have gentle rises and knolls. Differences
in elevation range from about 0 to 10 feet. The gently
sloping and sloping soils generally have short slopes.

This map unit makes up about 10 percent of the
county. It is about 20 percent Eldean soils, 15 percent
Lippincott soils, 10 percent Montgomery soils, and 55
percent soils of minor extent.

Eldean soils are well drained, medium textured, and
nearly level to sloping. They are on broad, slightly elevat-
ed flats, gentle rises, and knolls on outwash plains. Per-
meability is moderate or moderately slow in the subsoil
and rapid or very rapid in the substratum. Available water

capacity is low or moderate. Organic-matter content is
moderate.

Lippincott soils are very poorly drained, moderately
fine textured, and nearly level. They occur as broad, low
lying areas on outwash plains. Permeability is moderate
in the subsoil and rapid in the substratum. The seasonal
high water table is near the surface. Organic-matter con-
tent is high. Available water capacity is low or moderate.

Montgomery soils are very poorly drained and moder-
ately fine textured. They are in flat or depressional areas
on slack water terraces. Permeability is slow or very
slow. The seasonal high water table is near the surface.
Organic-matter content is high. Available water capacity
also is high.

The minor soils in this map unit are the Carlisle and
Westland soils in low lying areas and swales.

Most areas are used for corn, soybeans, and small
grain. Some areas are used for hay, pasture, and wood-
land. Cash grain is the main enterprise. The potential for
farming and woodland is good. The potential for building
site development and recreation uses is good on Eldean
soils but poor on Lippincott and Montgomery soils.

The wetness of Lippincott and Montgomery soils and
the slow or very slow permeability of Montgomery soils
are the major land-use limitations. Other concerns of
management are the droughtiness and erosion hazard
on Eldean soils. The Eldean soils are well suited to early
maturing crops and to grazing early in spring. Subsurface
drains and open ditches commonly provide drainage in
the Lippincott and Montgomery soils. If Eldean soils are
used for sanitary facilities, the effluent can pollute under-
ground water supplies.

Soils formed in medium textured and fine
textured glacial deposits on lakebeds

These soils make up about 7 percent of the county.
They are somewhat poorly drained to very poorly drained
soils, mainly in basins of glacial lakes. They are used
chiefly for cultivated crops. Wetness and slow or very
slow permeability are the major land-use limitations.

12. Patton Variant-Martisco-Henshaw

Nearly level and gently sloping, somewhat poorly drained
to very poorly drained soils formed in medium textured
lake sediments in basins of glacial lakes

This map unit is in broad, flat, uniform glacial lake
basins that have gentle rises. Differences in elevation
range from 0 to 5 feet.

This map unit makes up less than 1 percent of the
county. It is about 20 percent the Patton Variant, 20
percent Martisco soils, 20 percent Henshaw soils, and
40 percent soils of minor extent.

The Patton Variant consists of poorly drained, medium
textured, nearly level soils in depressional areas. Perme-
ability is moderate. Organic-matter content also is mod-
erate. Available water capacity is high. Martisco soils are
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very poorly drained and nearly level. They have a sur-
face layer of mucky silt loam and a substratum of marl.
Permeability is moderate or moderately rapid in the
upper part and slow in the marl. Organic-matter content
is very high. Available water capacity is low. Henshaw
soils are somewhat poorly drained, medium textured, and
nearly level and gently sloping. They are on broad flats
and slightly convex knolls. Permeability is moderately
slow. Organic-matter content is moderate. Available
water capacity is high. In all three of the major soils, the
seasonal high water table is near the surface.

The minor soils in this map unit are the Algiers soils
and Martisco Variant on flats and in low lying areas and
depressions.

Drained areas are used mainly for cultivated crops and
undrained areas as habitat for wildlife. Cash grain farm-
ing is the main enterprise. The soils have good or fair
potential as habitat for wetland wildlife. They have poor
potential for building site development and sanitary facili-
ties.

The seasonal wetness and the moderately slow per-
meability are the major land-use limitations. Surface and
subsurface drains are commonly used to improve drain-
age. The gently sloping Henshaw soils are better suited
as sites for buildings than the Patton Variant or the
Martisco soils.

13. Latty-Fulton

Nearly level and gently sloping, very poorly drained and
somewhat poorly drained soils formed in fine textured
lakebed sediments on lake plains

This map unit consists mainly of nearly level soils in
broad, flat, uniform lake basins. In a few areas on slight
rises, the soils are gently sloping. Differences in eleva-
tion range from about 0 to 10 feet.

This map unit makes up about 6 percent of the county.
It is about 50 percent Latty soils, 10 percent Fulton soils,
and 40 percent soils of minor extent.

Latty soils are very poorly drained, fine textured, and
nearly level. They are on smooth flats and in shallow
depressions. Permeability is very slow. Fulton soils are
somewhat poorly drained, medium textured, and nearly
level and gently sloping. They are on very slight rises.
Permeability is slow or very slow. Both of the soils have
a seasonal high water table near the surface. In both,
available water capacity and organic-matter content are
moderate.

The minor soils in this map unit are the Carlisle and
Westland soils in the lower lying areas and depressions
and the Haskins and Sleeth soils on slight rises.

Most areas are used for cultivated crops. Some un-
drained wet areas are used for woodland or as habitat
for wildlife. Cash grain farming is the main enterprise.
The soils have good potential for cultivated crops and
poor potential for building site development, sanitary fa-
cilities, and recreation uses.
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The seasonal wetness and slow or very slow perme-
ability of both of the major soils, the clayey surface layer
of Latty soils, and ponding on the Latty soils are the
major land-use limitations. Surface and subsurface drains
are commonly used to lower the water table, but water
moves slowly into the subsurface drains. Low strength
and a high shrink-swell potential are additional limitations
if the soils are used as sites for buildings.

Soil maps for detailed planning

The map units shown on the detailed soil maps at the
back of this publication represent the kinds of soil in the
survey area. They are described in this section. The
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 de-
veloping soil resources; and in enhancing, protecting,
and preserving the environment. More information for
each map unit, or soil, is given in the section “Use and
management of the soils.”

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

The map units on the detailed soil maps represent an
area on the landscape made up mostly of the soil or
soils for which the unit is named. Most of the delinea-
tions shown on the detailed soil 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 geo-
graphic feature near the place where a soil of that series
was first observed and mapped. The Eldean series, for
example, was named for the town of Eldean in Miami
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 characteristics
that affect their use. On the basis of such differences, a
soil series is divided into phases. The name of a soi/
phase commonly indicates a feature that affects use or
management. For example, Eldean silt loam, 6 to 12
percent slopes, moderately eroded, is one of several
phases within the Eldean series.

Some map units are made up of two or more dominant
kinds of soil. Such map units are called soil complexes.

A soil complex consists of areas of two or more soils
or of one soil and a land type that are so intricately
mixed or so small in size that they cannot be shown
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separately on the soil map. Each area includes some of
each of the two or more dominant soils, and the pattern
and proportion are somewhat similar in all areas. Casco-
Eldean complex, 12 to 18 percent slopes, moderately
eroded, is an example.

Most map units include small, scattered areas of soils
other than those that appear in the name of the map
unit. Some of these soils have properties that differ sub-
stantially 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 descrip-
tion of each map unit. Some of the more unusual or
strongly contrasting soils that are included are identified
by a special symbol on the soil map.

Most mapped areas include places that have little or
no soil material and support little or no vegetation. Such
places are called miscellaneous areas; they are delineat-
ed 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
unit are given in table 4, and additional information on
properties, 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.

Ag—Algiers silt loam. This deep, nearly level, some-
what poorly drained soil occurs as narrow strips along
streams. It is frequently flooded for very brief periods in
winter and spring. Slope is 0 to 2 percent. Most areas
are long and narrow and range from 30 to 70 acres in
size.

Typically, this soil has two layers of recent alluvium
over a buried soil. The surface layer is dark brown, firm
silt loam about 10 inches thick. The next layer is dark
brown, firm silty clay loam about 8 inches thick. The
buried soil has a black, firm silty clay loam surface layer
about 12 inches thick and a dark gray, mottled, firm silty
clay loam subsoil about 12 inches thick. The substratum
to a depth of about 60 inches is dark gray, firm silty clay
loam.

Included with this soil in mapping are small areas of
Shoals and Sloan soils on flood plains and Brookston
and Pewamo soils on till plains. Also included are areas
where the surface layer and subsoil are mildly alkaline or
moderately alkaline.

The seasonal high water table is near the surface in
winter and in spring and other extended wet periods.
Permeability is moderate. Runoff is very slow. The root
zone is deep and has a high available water capacity. It
is slightly acid or neutral in the upper part and neutral to
moderately alkaline in the lower part. Organic-matter
content is moderate. The surface layer can be easily
tilled throughout a fairly wide range in moisture content.
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Most of the acreage is used for pasture. A few areas
are cultivated. This soil has good potential for cultivated

‘crops and woodland and poor potential for building site

development and sanitary facilities.

The major limitations of this soil for farming are sea-
sonal wetness and flooding, which delay planting and
limit the choice of crops. Undrained areas can be used
for hay and pasture, but maintaining tilth and desirable
forage stands is difficult unless the soil is drained and
grazing is controlled. Drained areas are suited to cultivat-
ed crops. Open ditches and subsurface drains are com-
monly used to lower the water table. Cover crops, incor-
poration of crop residue into the soil, crop rotations, and
tillage at proper moisture levels improve tilth and in-
crease the organic-matter content.

Undrained areas of this soil are suited to woodland
and vegetation grown as habitat for wildlife. Species that
are tolerant of some wetness should be selected for
reforestation. Plant competition can be reduced by
spraying, mowing, and disking. The use of harvesting
equipment is restricted during wet periods.

The seasonal high water table and the flooding se-
verely limit this soil as a site for buildings and sanitary
facilities. The soil has potential for such recreation areas
as hiking trails that are used during the drier part of the
year. Diking to control flooding is difficult. Local roads
can be improved by hauling in fill and suitable base
material from other areas.

Capability subclass llw; woodland suitability subclass
2w,

BeE—Berks silt loam, 18 to 25 percent slopes. This
moderately deep, steep, well drained soil is in dissected
areas on uplands and on valley sides. Most areas are
long and narrow and are 5 to 30 acres in size. Slopes
range from 400 to 700 feet in length.

Typically, the surface layer is dark grayish brown, fri-
able silt loam about 6 inches thick. The subsoil is about
33 inches thick. The upper part is brown, firm shaly silt
loam and silty clay loam; the lower part is strong brown,
firm very shaly loam. Strong brown rippable shale bed-
rock is at a depth of about 39 inches. In some eroded
areas the surface layer is shaly silt loam.

Included with this soil in mapping are a few areas of
soils that are severely eroded and gullied. The gullies are
shallow. Also included are some narrow strips of Mia-
mian soils and the Miamian Variant on the lower part of
slopes.

Permeability is moderate or moderately rapid. Runoff is
very rapid. The root zone is mainly moderately deep to
fractured shale bedrock. Some roots are in the fractures
in the bedrock. Available water capacity is low. Organic-
matter content also is low. Tilth is good. The subsoil is
strongly acid or very strongly acid.

Most of the acreage is woodland or pasture. This soil
has poor potential for cultivated crops, building site de-
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velopment, and sanitary facilities. It has fair potential for
hay, pasture, and woodland.

This soil is severely limited as cropland because it is
steep, but it is suited to grasses and legumes for hay
and permanent pasture. Erosion is a serious hazard
unless adequate plant cover is maintained. The slope
limits the operation of machinery and the installation of
erosion-control measures. Reseeding pastures and
meadows with cover crops or companion crops or by the
trash-mulch or no-till seeding methods helps to control
erosion. Pasture rotation and restricted use during wet
periods keep the pasture and the soil in good condition.

This soil is suited to woodland. Sizable areas support
native hardwoods. The slope moderately limits the use of
logging equipment. Logging roads and skid trails should
be protected against erosion and constructed on the
contour if possible.

The steep slope and moderate depth to bedrock se-
verely limit this soil as a site for buildings, sanitary facili-
ties, and recreation uses. Maintaining as much plant
cover as possible during construction reduces the ero-
sion hazard. Trails in recreation areas should be protect-
ed against erosion and established across the slope if
possible.

Capability subclass [Ve; woodland suitability subclass
3f.

BeF—Berks silt loam, 25 to 50 percent slopes. This
moderately deep, very steep, well drained soil is on
valley sides in the dissected uplands. Most areas are
long and narrow and are 5 to 50 acres in size. Slopes
range from 300 to 600 feet in length.

Typically, the surface layer is dark grayish brown, fri-
able silt loam about 2 inches thick. The subsurface layer
is light yellowish brown, friable silt loam about 7 inches
thick. The subsoil is about 30 inches thick. The upper
part is brown, firm shaly silt loam and shaly silty clay
loam; the lower part is brown and strong brown, firm very
shaly silt loam and very shaly loam. Strong brown rippa-
ble shale bedrock is at a depth of about 39 inches.

Included with this soil in mapping are some narrow
strips of Miamian soils and the Miamian Variant on the
lower part of slopes.

Permeability is moderate or moderately rapid. Runoff is
very rapid. The root zone is mainly moderately deep to
fractured shale bedrock. Some roots are in the fractures
in the bedrock. Available water capacity is low. Organic-
matter content also is low. The subsoil is strongly acid or
very strongly acid.

Most of the acreage is woodland. This soil has poor
potential for building site development, cultivated crops,
and recreation uses. It has fair potential for woodland
wildlife habitat and for such recreation areas as those
used for skiing and hiking. Slope severely limits the use
of this soil for hay and pasture. If properly managed,
some areas where the slope is 25 to 35 percent are
suited to permanent pasture. Erosion is a serious hazard
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unless adequate plant cover is maintained. Proper stock-
ing rates, pasture rotation, and timely deferment of graz-
ing keep the pasture and the soil in good condition.

This soil is best suited to woodland. The very steep
slope severely limits the use of logging equipment. Log-
ging roads should be protected against erosion and laid
out on the contour if possible.

Construction for recreation and urban uses is difficult
on this soil. The hazard of erosion is very severe if the
plant cover is removed. Trails in recreation areas should
be protected against erosion and established across the
slope if possible.

Capability subclass Vlle; woodland suitability subclass
3f.

BoA—Blount silt loam, 0 to 2 percent slopes. This
deep, nearly level, somewhat poorly drained soil occurs
as broad areas on till plains. Most areas are irregularly
shaped and 15 to 300 acres in size. '

Typically, the surface layer is dark grayish brown, fri-
able silt loam about 9 inches thick. The subsoil is about
31 inches thick. The upper part is yellowish brown, mot-
tled, firm silty clay loam; the next part is yellowish brown,
mottled, firm clay; the lower part is grayish brown, mot-
tled, firm clay loam. The substratum to a depth of about
60 inches is yellowish brown, firm clay loam. In some
small areas along Mill Creek in Perry Township and
northwest of Indian Lake in Stokes Township, the sur-
face layer is loam.

Included with this soil in mapping are small areas of
Wetzel and Pewamo soils in depressions.

The seasonal high water table is-perched near the
surface late in winter, in spring, and in other extended
wet periods. Permeability is moderately slow or slow.
Runoff is slow. The root zone is mainly moderately deep
to compact glacial till. Available water capacity is moder-
ate. Organic-matter content also is moderate. The soil
crusts easily after heavy rains. Reaction ranges from
medium acid in the upper part of the subsoil to neutral or
moderately alkaline in the lower part.

Most areas are used for cultivated crops. This soil has
good potential for cultivated crops and woodland and
poor potential for building site development and sanitary
facilities.

The major limitation of this soil for farming is seasonal
wetness, which delays planting and limits the choice of
crops. Drained areas are suited to cultivated crops, hay,
and pasture. In many areas surface drains remove
excess surface water. Subsurface drains are commonly
used to lower the perched water table. Minimum tillage,
cover crops, incorporation of crop residue into the soil,
crop rotations, and tillage at proper moisture levels im-
prove tilth, reduce crusting, and increase the organic-
matter content.

If this soil is pastured, overgrazing or grazing during
wet periods, when the soil is soft and sticky, causes
surface compaction and retards growth. Proper stocking
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rates, pasture rotation, and restricted use during wet
periods keep the pasture and the soil in good condition.

Undrained areas are suitable as woodland and as
habitat for wildlife. Species tolerant of some wetness
should be selected in new plantings. Plant competition
can be reduced by spraying, mowing, and disking.

The seasonal high water table, the low strength, and
the slow or moderately slow permeability severely limit
this soil as a site for most sanitary facilities and build-
ings. The wetness also limits recreation uses. Ditches
and subsurface drains can improve drainage. Building
sites should be landscaped for good surface drainage
away from the foundations. Foundation drains and pro-
tective exterior wall coatings help to keep basements
dry. Excavations are limited during winter and spring by
the seasonal high water table. Sanitary facilities should
be connected to central sewers if possible. Local roads
can be improved by providing artificial drainage and suit-
able base material.

Capability subclass llw; woodland suitability subclass
3o.

BoB—Blount silt loam, 2 to 6 percent slopes. This
deep, gently sloping, somewhat poorly drained soil
occurs as broad areas on till plains. Most areas are
irregularly shaped and 10 to 70 acres in'size.

Typically, the surface layer is dark grayish brown, fri-
able silt loam about 9 inches thick. The subsoil is about
31 inches thick. The upper part is yellowish brown, mot-
tled, friable silty clay loam; the next part is yellowish
brown and dark yellowish brown, mottled, firm clay; the
lower part is dark yellowish brown, mottled, firm clay
loam. The substratum to a depth of about 60 inches is
yellowish brown, firm clay loam.

Included with this soil in mapping are small areas of
Glynwood soils on slight rises. Also included are areas of
Wetzel and Pewamo soils in depressions.

The seasonal high water table is near the surface late
in winter, ‘in spring, and in other extended wet periods.
Permeability is moderately slow or slow. Runoff is
medium. The root zone is mainly moderately deep to
compact glacial till. Available water capacity is moderate.
Organic-matter content also is moderate. The soil crusts
easily after heavy rains. Reaction ranges from medium
acid in the upper part of the subsoil to neutral or moder-
ately alkaline in the lower part.

Most areas are used for cultivated crops. This soil has
good potential for cultivated crops and woodland and
poor potential for building site development and sanitary
facilities. It has fair potential for most recreation uses.

This soil is suited to corn, soybeans, wheat, oats, hay,
and pasture. Erosion control, wetness, and surface crust-
ing are the main management concerns. Subsurface
drainage is commonly used to lower the perched water
table. Minimum tillage and incorporation of crop residue

or other organic material into the surface layer improve -

tilth, increase the infiltration rate, and reduce the risk of
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erosion and surface crusting. Leaving crop residue on
the surface in fall and not plowing until spring also help
protect the soil against erosion. Tilling or harvesting
when the soil is wet and thus soft and sticky causes soil
compaction. Crops should be tilled and harvested at
optimum moisture levels and with the kind of equipment
that minimizes soil compaction. Grassed waterways are
needed in some areas.

If this soil is pastured, overgrazing or grazing when the
soil is wet and thus soft and sticky causes surface com-
paction and retards growth. Proper stocking rates, pas-
ture rotation, and restricted use during wet periods keep
the pasture and the soil in good condition.

Some areas support native hardwoods. This soil is
suited to trees and shrubs that are tolerant of some
wetness. Plant competition can be reduced by spraying,
mowing, and disking.

The seasonal high water table, low strength, and mod-
erately slow or slow permeability severely limit this soil
as a site for most sanitary facilities and buildings. The
wetness also limits recreation uses. Ditches and subsur-
face drains can improve drainage. Landscaping on build-
ing sites keeps water away from foundations. The soi! is
better suited to houses without basements than to
houses with basements. Foundation drains and protec-
tive exterior wall coatings help to keep basements dry.
Sanitary facilities should be connected to central sewers
if possible. Local roads can be improved by providing
artificial drainage and suitable base material.

Capability subclass lle; woodland suitability subclass
30.

Bs—Brookston silty clay loam. This deep, nearly
level, very poorly drained soil is in low lying or depres-
sional areas and at the head of drainageways on ground
moraines and end moraines. It receives runoff from adja-
cent higher lying soils and is subject to ponding. Most
areas are long and narrow and range from 10 to 100
acres in size. Slope is 0 to 2 percent.

Typically, the surface layer is very dark grayish brown,
firm silty clay loam about 9 inches thick. It is mottled in
the lower 3 inches. The subsoil is about 27 inches thick.
The upper part is very dark grayish brown, mottled, firm
silty clay loam; the next part is dark grayish brown and
gray, mottled, firm clay loam and silty clay loam; the
lower part is grayish brown and yellowish brown, mottled,
firm silt loam. The substratum to a depth of about 60
inches is yellowish brown, firm loam. It is mottled in the
upper part.”

Included with this soil in mapping are small areas of
Crosby soils on slight rises. Also included are some
areas of Algiers soils, which have a lighter colored sur-
face layer than this Brookston soil.

The seasonal high water table is near the surface in
winter and spring and in other extended wet periods.
Permeability is moderate or moderately slow. Runoff is
very slow or ponded. The root zone is moderately deep
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or deep to compact glacial till. Available water capacity
is high. Organic-matter content also is high. The soil
puddies and clods easily. The upper part of the subsoil is
slightly acid or neutral, and the lower part is neutral or
mildly alkaline.

Most of the acreage is farmed. This soil has good
potential for most of the crops commonly grown in the
county and for woodland. It has poor potential for build-
ing site development, sanitary facilities, and recreation
uses.

The very poor natural drainage is the main limitation
for farming. Drained areas are well suited to corn, soy-
beans, wheat, oats, hay, and pasture. In areas that are
not adequately drained, stands of wheat and oats are
poor in some years. A combination of surface and sub-
surface drains is commonly used to improve drainage.
Tillage within a limited range of moisture content is im-
portant because this soil compacts and clods if worked
when wet and sticky. Incorporating crop residue or other
organic material into the surface layer and planting cover
crops help maintain tilth and increase the rate of water
infiltration. 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 suited to trees that can tolerate wetness.
Plant competition can be reduced by spraying, mowing,
and disking. Wetness limits the use of tree planting and
harvesting equipment during winter and spring.

This soil is severely limited as a site for buildings and
sanitary facilities by the prolonged wetness, the ponded
water, the low strength, and the moderate or moderately
slow permeability. Surface drains and storm sewers can
remove surface water. Local roads can be improved by
providing artificial drainage and suitable base material.
Extensive drainage is needed for intensive recreation
uses, such as ball diamonds and tennis courts.

Capability subclass llw; woodland suitability subclass
2w.

Ca—Carlisle muck. This deep, nearly level, very
poorly drained soil occurs as low areas in bogs and
swales on flood plains, terraces, and uplands. It is sub-
ject to frequent flooding. Slope is 0 to 2 percent. Most
areas are oval and range from 10 to 200 acres in size.

Typically, the surface layer is black, very friable muck
about 9 inches thick. Below this to a depth of 60 inches
are layers of black, dark brown, very dark brown, very
dark gray, and very dark grayish brown, friable muck.

Included with this soil in mapping are narrow strips of
Wallkill soils, commonly on the periphery of mapped
areas. Also included are small areas of Linwood, Mus-
kego, and Willette soils.

Water is near the surface and ponds for long periods.
Permeability ranges from moderately slow to moderately

rapid. Runoff is very slow. The root zone is deep and

has a very high available water capacity. It is medium
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acid to mildly alkaline. Organic-matter content is very
high. Tilth is good.

This soil is used as cropland and pasture. In a few
areas it is used as habitat for wetland wildlife. It has
good potential for cropland and pasture and as habitat
for wetland wildlife. The potential for building site devel-
opment, sanitary facilities, and recreation uses is very
poor.

The very poor natural drainage and the flooding are
limitations for farming. This soil is too wet for crops
unless it is drained. Corn is a common crop in drained
areas. Surface drains and open ditches can remove
ponded water. Subsurface drains can be used in areas
where outlets are available. Subsidence or shrinkage
occurs as a result of the oxidation of the organic material
after the soil is drained. Controlled drainage in areas
where the water table can be raised or lowered reduces
the amount of shrinkage. During dry periods soil blowing
and the risk of fire are major concerns. Planting cover
crops, returning crop residue to the soil, irrigating, and
establishing windbreaks reduce the risk of soil blowing.
Frost damage is an additional management concern be-
cause the soil is low on the landscape.

Water-tolerant grasses grown for hay and pasture are
suitable in the drained areas of this soil. Overgrazing or
grazing when the soil is wet and thus soft and sticky
damages plants. .

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 seri-
ously limits the use of logging equipment.

Building site development, sanitary facilities, and recre-
ation uses are severely limited by flooding, wetness, low
strength, and seepage. Local roads can be improved by
removing the organic deposit and replacing it with suit-
able base material and by providing drainage. This soil is
a source of peat for lawns and landscaping. Undrained
areas provide good habitat for ducks, muskrats, and
other wetland wildlife.

Capability subclass lliw; woodland suitability subclass
4w,

Cc—Carlisle muck, ponded. This deep, nearly level,
very poorly drained soil is in low areas. It is ponded
much of the year. The depth of ponded water fluctuates
with the water level of Indian Lake. Slope is 0 to 2
percent. Most areas are irregularly shaped and 40 to 80
acres in size.

Typically, the surface layer is black, friable muck about
11 inches thick. Below this to a depth of about 60 inches
are layers of dark brown and very dark grayish brown,
friable muck.

Included with this soil in mapping are narrow strips of
Willette soils, commonly on the periphery of mapped
areas. .

This soil is ponded much of the year, but the water
level drops low enough during some of the year for
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cattails, sedges, and other water-tolerant plants to grow.
Permeability ranges from moderately rapid to moderately
slow. The root zone is deep and has a very high availa-
ble water capacity. It is medium acid to mildly alkaline.
Organic-matter content is very high. Tilth is good.

Most areas provide habitat for wetland wildlife. This
soil has poor potential for most uses, but has good
potential for wetland wildlife habitat.

The ponded water, the seasonal high water table, low
strength, and seepage severely limit the use of this soil
for farming, building site development, sanitary facilities,
woodland, and recreation areas. The fluctuating water
level limits the survival of most trees. Most areas are
good habitat for duck, muskrat, and other wetland wild-
life. Willows are on the margins of the areas.

Capability subclass Vw; not assigned to a woodland
suitability subclass.

CdD2—Casco-Eldean complex, 12 to 18 percent
slopes, moderately eroded. This map unit consists of a
deep, somewhat excessively drained Casco soil and a
deep, well drained Eldean soil on kames and terraces.
Most areas of these hilly soils range from 2 to 10 acres
in size. Individual areas are 50 to 60 percent Casco
gravelly loam and 30 to 40 percent Eldean loam. The
Casco soil is mainly on the sides and tops of the hills,
and the Eldean soil is on the lower part of slopes. The
two soils are so intricately mixed or are in areas so small
that mapping them separately is not practical.

Typically, the Casco soil has a surface layer of dark
brown, friable gravelly loam about 5 inches thick. Below
this is a friable subsoil about 14 inches thick. The upper
part is dark brown gravelly loam; the next part is dark
yellowish brown gravelly clay loam; the lower part is dark
yellowish brown gravelly sandy loam. The substratum to
a depth of about 60 inches is yellowish brown, loose
very gravelly sand.

Typically, the Eldean soil has a surface layer of brown,
friable loam about 6 inches thick. The subsoil is about 20
inches thick. The upper part is dark brown and yellowish

brown, firm gravelly clay; the lower part is dark yellowish.

brown, firm gravelly clay loam. The substratum to a
depth of about 60 inches is brown, loose very gravelly
sand.

Included with these soils in mapping are small scat-
tered areas of Rodman soils, mainly on the upper part of
slopes.

Permeability is moderate in the subsoil of the Casco
soil and moderate or moderately slow in the subsoil of
the Eldean soil. It is rapid or very rapid in the substratum
of the Eldean soil and very rapid in the substratum of the
Casco soil. Runoff is rapid. Available water capacity is
low. The root zone is mainly shallow in the Casco soil
and is moderately deep to sand and gravel in the Eldean
soil. Organic-matter content is low in the Casco soil and
moderately low in the Eldean soil. The subsoil of the
Casco soil is neutral or mildly alkaline. That of the
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Eldean soil is medium acid to neutral in the upper part

and neutral or mildly alkaline in the lower part.

Most of the acreage is in hay, pasture, or woodland.
These soils have poor potential for cultivated crops,
building site development, and sanitary facilities. The po-
tential is fair for woodland and fair or poor for pasture.

The moderately steep slope, the erosion hazard, and
the low available water capacity limit the use of these
soils for farming. Erosion is a serious hazard if the pas-
ture is reseeded or unless adequate plant cover is main-
tained. Trash-mulch or no-till methods of seeding pasture
reduce the risk of erosion and conserve moisture.

These soils are suited to woodland. The use of logging
equipment is restricted because of the slope. Establish-
ing seedlings is difficult during extended dry periods.

The moderately steep slope severely limits the use of
these soils as sites for buildings and sanitary facilities.
Roads and streets should be constructed on the contour
if possible. Seepage from sanitary facilities can result in
pollution of underground water supplies. Lawns are ad-
versely affected by droughtiness during extended dry
periods. Protection against erosion is needed on trails in
recreation areas.

Capability subclass Vle; Casco soil in woodland suit-
ability subclass 3s, Eldean soil in woodland suitabiity
subclass 2r.

CeA—Celina silt loam, 0 to 2 percent slopes. This
deep, nearly level, moderately. well drained soil is on
slightly convex slopes on ground moraines and end mor-
aines. Most areas are irregularly shaped and range from
5 to 10 acres in size.

Typically, the surface layer is dark grayish brown, fri-
able silt loam about 8 inches thick. The subsoil is about
22 inches thick. The upper part is yellowish brown, firm
clay; the lower part is yellowish brown, mottled, firm clay
loam. The substratum to a depth of about 60 inches is
yellowish brown, mottled, calcareous, firm loam. A few
small areas are well drained.

Included with this soil in mapping are narrow strips of
Crosby and Brookston soils in drainageways and depres-

sions.

The seasonal high water table is perched between
depths of 18 and 36 inches late in winter and in spring
and other extended wet periods. Permeability is moder-
ately slow. Runoff is slow. The root zone is mainly mod-
erately deep to compact glacial till. Available water ca-
pacity is moderate. Organic-matter content also is mod-
erate. Tilth is good. The upper part of the subsoil ranges
from strongly acid to neutral and the lower part from
slightly acid to mildly alkaline.

Most of the acreage is used for farming. This soil has
good potential for cultivated crops, hay, pasture, and
woodland and as habitat for openland and woodiand
wildlife. It has poor or fair potential for building site de-
velopment and sanitary facilities and fair potential for
most recreation uses.
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This soil is well suited to corn, soybeans, small grain,
hay, and pasture. If the soil is well managed, cultivated
crops can be grown frequently. Maintaining good tilth
and a high fertility level are the major management con-
cerns. Soil compaction is a probiem if the soil is tilled
during wet periods, when it is soft and sticky. Minimizing
tillage, planting cover crops, incorporating crop residue
into the soil, and tilling at proper moisture levels increase
the rate of water infiltration and reduce crusting and the
risk of erosion. Randomly spaced subsurface drains are
needed in the included wetter soils.

If this soil is pastured, overgrazing or grazing when the
soil is wet causes compaction and poor tilth. Pasture
rotation and restricted grazing during wet periods keep
the pasture and the soil in good condition.

Seasonal wetness, the moderately slow permeability,
low strength, and the shrink-swell potential limit this soil
as a site for buildings and sanitary facilities. Ditches are
somewhat effective in controlling the water table. This
soil is better suited to houses without basements than to
houses with basements. Landscaping on building sites
keeps water away from foundations. Foundation drains
and protective exterior wall coatings help to keep base-
ments dry. Providing artificial drainage and suitable base
material improves local roads by overcoming the risk of
damage caused by frost action and low strength.

- Capability class |; woodland suitability subclass 1o.

CeB—Celina silt loam, 2 to 6 percent slopes. This
deep, gently sloping, moderately well drained soil is on
convex ridgetops, on side slopes above steeper areas,
and on low slopes along waterways. Most areas are
iregularly shaped and range from 10 to 100 acres in
size. ~

Typically, the surface layer is dark grayish brown, fri-
able silt loam about 8 inches thick. The subsoil is about
15 inches thick. The upper part is yellowish brown, firm
silty clay loam or clay that is mottled below a depth of
about 11 inches; the lower part is yellowish brown, mot-
tled, firm clay loam. The substratum to a depth of about
60 inches is yellowish brown, calcareous, firm loam. It is
mottled in the upper part. A few small areas are well
drained. :

Included with this soil in mapping are narrow strips of
Crosby soils on the lower part of slopes and in slight
depressions.

The seasonal high water table is perched between
depths of 18 and 36 inches late in winter and in spring
and other extended wet periods. Permeability is moder-
ately slow. Runoff is medium. The root zone is moder-
ately deep to compact glacial till. Available water capac-
ity is moderate. Organic-matter content also is moderate.
Tilth is good. The upper part of the subsoil ranges from
strongly acid to neutral and the lower part from slightly
acid to mildly alkaline.

Most of the acreage is farmed. This soil has good
potential for cultivated crops, hay, pasture, and woodland
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and as habitat for openland and woodland wildlife. It has
fair potential for most recreation uses and fair or poor
potential for building site development and sanitary facili-
ties.

This soil is well suited to row crops, small grain, and
hay. Erosion and surface crusting are the main concerns
if the soil is farmed. Including meadow crops in the
cropping system and establishing grassed waterways
help to control erosion. Incorporating crop residue into
the soil, minimizing tillage, planting cover crops, and till-
ing at proper moisture levels increase the rate of water
infiltration and reduce crusting and the risk of erosion.
Subsurface drains are needed in the included wetter
soils.

The use of this soil for pasture is effective in control-
ling erosion. Surface compaction, poor tilth, and in-
creased runoff result from overgrazing or grazing during
wet periods, when the soil is soft and sticky.

The seasonal wetness, the moderately slow perme-
ability, low strength, and the shrink-swell potential 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. A combination of surface and
subsurface drainage can reduce wetness. Foundation
drains and protective exterior wall coatings help to keep
basements dry. Providing artificial drainage and suitable
base material improves local roads by overcoming the
risk of damage caused by frost action and low strength.
This soil is suited to such recreation uses as picnic areas
and paths and trails.

Capability subclass lle; woodland suitability subclass
1o0.

CrA—Crosby silt loam, 0 to 2 percent slopes. This
deep, nearly level, somewhat poorly drained soil is on
slight rises, where it is surrounded by the darker colored
Brookston soils, or on extensive upland flats, where it is
intermingled with strips of Brookston soils. Most areas
are 10 to 80 acres in size.

Typically, the surface layer is dark grayish brown, fri-
able silt loam about 9 inches thick. The subsoil is about
29 inches thick. The upper part is dark yellowish brown,
mottled, firm silty clay loam; the lower part is yellowish
brown and brown, mottled, firm clay. The substratum to a
depth of about 60 inches is yellowish brown, calcareous,
firm loam.

Included with this soil in mapping are small areas of
Brookston soils in drainageways and depressions.

The seasonal high water table is between depths of
12 and 36 inches late in winter and in spring and other
extended wet periods. Permeability is slow. Runoff also
is slow. The root zone is mainly moderately deep to
compact glacial till. Available water capacity is moderate.
Organic-matter content also is moderate. Tilth is good.
The subsoil is neutral or slightly acid in most areas.

Most of the acreage is farmed. This soil has good
potential for cultivated crops, hay, pasture, and wood-
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land. It has poor potential for building site development
and sanitary facilities and fair or poor potential for recre-
ation uses.

This soil is suited to corn, soybeans, small grain, hay,
and pasture. Wetness and surface crusting are the main
management concerns if the soil is farmed. Surface
drains remove excess surface water in many areas. Sub-
surface drainage systems lower the water table. Tilling or
harvesting when the soil is wet and thus soft and sticky
results in soil compaction. Cropped areas should be
tilled and crops harvested at optimum moisture levels
and with the kind of equipment that minimizes soil com-
paction. Incorporating crop residue into the soil and
planting cover crops reduce crusting and improve tilth.

If this soil is pastured, overgrazing or grazing when the
soil is wet causes surface compaction and poor tilth.
Pasture rotation and restricted grazing during wet periods
keep the pasture and the soil in good condition.

This soil is suited to woodland and to wildlife habitat.
The use of harvesting equipment is limited during wet
periods. Species that can tolerate some wetness should
be selected for new plantings. Reforestation with desir-
able species is difficult because of plant competition.
Survival and growth can be improved by good site prepa-
ration.

The seasonal high water table, the slow permeability,
and the low strength severely limit the use of this soil as
a site for buildings and sanitary facilities. The wetness
also limits recreation uses. Landscaping is needed on
building sites to keep surface water away from founda-
tions. Sanitary facilities should be connected to central
sewers if possible. Providing artificial drainage and suit-
able base material improves local roads.

Capability subclass llw; woodland suitability subclass
30.

CrB—Crosby silt loam, 2 to 6 percent slopes. This
deep, gently sloping, somewhat poorly drained soil is on
low knolls and along drainageways. Most areas are
oblong or long and narrow and range from 20 to 300
acres in size.

Typically, the surface layer is dark grayish brown, fri-
able silt loam about 8 inches thick. Below this is a
mottled, firm subsoil about 22 inches thick. The upper
part is yellowish brown silty clay loam; the next part is
dark yellowish brown clay; the lower part is yellowish
brown loam. The substratum to a depth of about 60
inches is brown, calcareous, firm loam. In some small
eroded areas the surface layer is 5 or 6 inches thick.

Included with this soil in mapping are small areas of
Brookston soils in small depressions and drainageways.
Also included are small areas of Celina soils on convex
knolls.

The seasonal high water table is between depths of
12 and 36 inches late in winter and in spring and other
extended wet periods. Permeability is slow. Runoff is
medium. The root zone is mainly moderately deep to
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compact glacial till. Available water capacity is moderate.
Organic-matter content also is moderate. Tilth is good.
The subsoil is neutral or slightly acid in most areas.

Most of the acreage is cropland. This soil has good
potential for cropland, pasture, and woodland and as
habitat for openland and woodland wildlife. It has fair or
poor potential for recreation uses and poor potential for
building site development and sanitary facilities.

This soil is suited to corn, soybeans, small grain, hay,
and pasture. Erosion control, wetness, and surface crust-
ing are the main management concerns. A subsurface
drainage system is commonly used to lower the water
table. Grassed waterways, additions of a large amount of
crop residue, and a cropping system that includes sod or
meadow crops 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 against erosion.

The major concerns in pasture management are over-
grazing and grazing when the soil is soft and sticky
because it is wet. The silt loam surface tayer compacts
easily; the compaction results in poor tilth and in damage
to pastures that are grazed when wet.

This soil is suitable as woodland and as habitat for
woodland and openland wildlife. Species that can toler-
ate some wetness should be selected for new plantings.

The seasonal high water table, the slow permeability,
and the low strength severely limit the use of this soil as
a site for buildings and sanitary facilities. The wetness
also limits recreation uses. Landscaping is needed on
building sites to keep surface water away from founda-
tions. Foundation drains and protective exterior wall
coatings help to keep basements dry. Sanitary facilities
should be connected to central sewers if possible. Pro-
viding artificial drainage and suitable base material im-
proves local roads.

Capability subclass lle; woodland suitability subclass
30.

CsA—Crosby-Urban land complex, nearly level.
This map unit consists of a deep, somewhat poorly
drained Crosby soil and Urban land on smooth upland
flats and slight rises. Slopes range from 0 to 2 percent.
Areas are mostly 5 to 20 acres in size. They are 50 to 65
percent Crosby silt loam and 20 to 35 percent Urban
land. The Crosby soil and Urban land are so intricately
mixed or are in areas so small that mapping them sepa-
rately is not practical.

Typically, the Crosby soil has a surface layer of dark
grayish brown, friable silt loam about 9 inches thick. The
subsoil is about 29 inches thick. The upper part is dark
yellowish brown, mottled, firm silty clay loam; the lower
part is yellowish brown and brown, mottled, firm clay.
The substratum to a depth of about 60 inches is yellow-
ish brown, calcareous, firm loam. In places the soil has
been radically altered. Some of the low areas have been
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filled or leveled during construction, and other small
areas have been cut, built up, or smoothed.

The Urban land part of this unit is covered with
streets, parking lots, buildings, and other structures that
so obscure or alter the soils that identification is not
feasible.

About 5 to 10 percent of this unit is small included
areas of Brookston soils in shallow depressions and
drainageways.

Most areas are artificially drained through sewer sys-
tems, gutters, subsurface drains, and, to a lesser extent,
surface ditches. In the undrained areas of Crosby soil,
the seasonal high water table is between depths of 12
and 36 inches during wet periods.

Permeability is slow or moderately slow through the
Crosby soil. Organic-matter content is moderate. Runoff
is slow. The root zone is mainly moderately deep to
compact glacial till. Available water capacity is moderate.
Tilth is fair. The subsoil is neutral or slightly acid-in most
areas. The shrink-swell potential is moderate.

The Crosby soil, or open part of the map unit, is used
for parks, building sites, lawns, and gardens. It has fair
potential for lawns, vegetable and flower gardens, trees,
and shrubs. It has fair or poor potential for recreation
uses and poor potential for building site development
and sanitary facilities.

The Crosby soil is suited to grasses, flowers, vegeta-
bles, trees, and shrubs if excess water is removed. Sev-
eral methods of artificial drainage can be successful on
this soil. Onsite investigation is needed to determine the
best method for a particular area. The perennial plants
that are selected for planting should have a fairly high
tolerance for wetness. The spots of cut and fill land are
not well suited to lawns and gardens. Tilth is poor in
exposed subsoil material, which is sticky when wet and
hard when dry.

The seasonal high water table, the slow permeability,
and the low strength severely limit the use of the Crosby
soil as a site for buildings and sanitary facilities. Artificial
drainage is needed. Dwellings and small buildings should
be constructed without basements and the foundations
and footings designed to prevent the structural damage
caused by frost action. All sanitary facilities should be
connected to central sewers and treatment facilities. Re-
placing or covering the upper layer of the Crosby soil
with suitable base material minimizes maintenance on
local roads and streets.

Crosby soil in capability subclass llw, woodland suit-
ability subclass 30; Urban land not assigned to a capabil-
ity subclass or woodland suitability subclass.

DeA—Del Rey silt loam, 0 to 2 percent slopes. This
deep, nearly level, somewhat poorly drained soil is on
broad flats in the basins of former glacial lakes. Most
areas are irregularly shaped and range from 10 to 30
acres in size.

SOIL SURVEY

Typically, the surface layer is dark grayish brown, fri-
able silt loam about 7 inches thick. The subsoil is about
22 inches thick. The upper part is brown, mottled, firm
silty clay; the lower part is dark yellowish brown, firm silty
clay loam. The substratum to a depth of about 60 inches
is dark yellowish brown and yellowish brown, firm silty
clay loam.

Included with this soil in mapping are small areas of
Montgomery soils in shallow depressions and along
drainageways.

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. Runoff also is
slow. The root zone is deep and has a moderate availa-
ble water capacity. Organic-matter content is moderate.
The surface layer crusts or puddles after heavy rains.
The subsoil is commonly slightly acid in the upper part
and mildly alkaline in the lower part.

Most of the acreage is farmed. This soil has good
potential for cultivated crops, hay, pasture, and trees and
poor potential for building site development and sanitary
facilities.

Seasonal wetness is the main limitation if this soil is
cropped. Drained areas are suited to corn, soybeans,
and small grain and to grasses and legumes for hay and
pasture. Cultivated crops can be grown frequently if opti-
mum management is applied. Most cultivated areas have
been artificially drained. Subsurface drains are commonly
used to remove excess water from the root zone, but
water moves slowly into these drains. Soil compaction
occurs if areas are tilled or crops are harvested when
the soil is soft and sticky because it is wet. Returning
crop residue to the soil or adding other organic material
and planting cover crops improve tilth, reduce surface
crusting, and help to control erosion.

This soil is poorly suited to grazing early in spring
because the surface layer is easily compacted when wet.
Pasture rotation and restricted grazing during wet periods
keep the pasture and the soil in good condition.

Undrained areas of this soil are suited to woodland
and to wildlife habitat. Species selected for planting
should be tolerant of some wetness. The use of harvest-
ing equipment is limited during wet periods. Reforesta-
tion with desirable species is difficult because of plant
competition. Survival and growth can be improved by
good site preparation.

Seasonal wetness, slow permeability, and low strength
limit the use of this soil as a site for buildings and
sanitary facilities. Landscaping is needed on building
sites to keep surface water away from foundations.
Drainage ditches and subsurface drains are commonly
used to improve drainage. Foundations should be de-
signed to prevent the structural damage caused by frost
action and by shrinking and swelling. Excavations are
limited by wetness during winter and. spring. Providing
artificial drainage and suitable base material improves
local roads.
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Capability subclass llw; woodland suitability subclass
3o.

DeB—Del Rey silt loam, 2 to 6 percent slopes. This
deep, gently sloping, somewhat poorly drained soil is on
convex knolls in basins of former glacial lakes. Most
areas are irregularly shaped and range from 5 to 20
acres in size.

Typically, the surface layer is dark grayish brown, fri-
able silt loam about 7 inches thick. The subsoil is yellow-
ish brown, mottled, firm silty clay about 20 inches thick.
The substratum to a depth of about 60 inches is yellow-
ish brown, mottled, firm silty clay loam.

Included with this soil in mapping are small areas of
very poorly drained Montgomery soils in shallow depres-
sions and along drainageways. Also included, on the
upper part of slopes, are eroded areas where the sur-
face layer is silty clay loam.

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. Runoff is
medium. The surface layer can be easily tilled throughout
a fairly wide range in moisture content, but it crusts or
puddles after heavy rains. Organic-matter content is
moderate. The root zone is deep and has a moderate
available water capacity. The upper part of the subsolil is
commonly slightly acid and the lower part mildly alkaline.

Most of the acreage is farmed. This soil has good
potential for cultivated crops, hay, pasture, and trees.
The potential for building site development and sanitary
facilities is poor.

This soil is suited to corn, soybeans, and small grain
and to grasses and legumes for hay and pasture. Sea-
sonal wetness and erosion are the main limitations if the
soil is cropped. Most cropped areas are drained by ran-
domly spaced subsurface drains, but water moves slowly
into these drains. Minimum tillage, cover crops, and
grassed waterways help to prevent excessive soil loss.
Returning crop residue to the soil or regularly adding
other organic material improves fertility, reduces crusting,
and increases the rate of water intake.

The major concerns in pasture management are over-
grazing and grazing when the soil is soft and sticky
because it is wet. The soil is poorly suited to grazing
early in spring. It compacts easily, the compaction result-
ing in poor tilth, increased runoff, and damage to pas-
tures that are grazed when wet or are overgrazed. Pas-
ture rotation and restricted grazing during wet periods
keep the pasture and the soil in good condition.

Undrained areas are suited to woodland and to wildlife
habitat. Species tolerant of some wetness should be
selected for planting. The use of harvesting equipment is
limited during wet periods. Reforestation with desirable
species is difficult because of plant competition. Survival
and growth can be improved by good site preparation.

Seasonal wetness, slow permeability, and low strength
limit the use of this soil as a site for buildings and
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sanitary facilities. Subsurface drains and open ditches
can improve drainage. Landscaping is needed on build-
ing sites to keep surface water away from foundations.
Foundations should be designed to prevent the structural
damage caused by frost action and by shrinking and
swelling. Wetness limits excavation during winter and
spring. Providing artificial drainage and suitable base ma-
terial improves local roads.

Capability subclass lle; woodland suitability subclass
3o.

Ed—Edwards muck. This deep, nearly level, very
poorly drained soil is in bogs and swales on outwash
plains and till plains and in lake basins. It is subject to
frequent flooding. Slope is 0 to 2 percent. Most areas
are circular and range from 5 to 150 acres in size.

Typically, the surface layer is black, friable muck about
16 inches thick. The subsurface layer, to a depth of
about 26 inches, also is black, friable muck. The substra-
tum to a depth of about 60 inches is white and light gray,
friable marl. It is mottled in the upper part. .

Included with this soil in mapping are small areas of
Martisco soils and the Martisco Variant.

Water is near the surface and ponds for long periods.
Runoff is very slow. Permeability is moderately rapid to
moderately slow in the organic layers and varies in the
marl. The root zone is mainly moderately deep, extend-
ing to the marl, and has a moderate to very high availa-
ble water capacity. It ranges from medium acid to mildly
alkaline. Organic-matter content is very high. Tilth is
good.

Most of the acreage is cropland or pasture. A few
areas provide habitat for wildlife. This soil has fair poten-
tial for cropland and pasture and good potential as habi-
tat for wetland wildlife. The potential for building site
development and sanitary facilities is poor.

The very poor natural drainage, the flooding, and the
marl at a depth of 16 to 45 inches are the major limita-
tions if this soil is farmed. If drained, the soil is suited to
cropland. Cultivated crops can be grown year after year
if optimum management practices are applied. Surface
drains are commonly used to remove ponded water.
Subsurface drains also are used if outlets are available.
Draining some areas is difficult because adequate outlets
are not available. This soil is subject to subsidence or
shrinkage in drained areas. Controlled drainage in areas
where the water level can be raised or lowered reduces
the shrinkage. When dry, this soil is subject to soil blow-
ing. Winter cover crops, imrigation, and windbreaks
reduce the risk of soil blowing.

This soil is suited to water-tolerant grasses grown for
hay and pasture. Pastures can be damaged by overgraz-
ing and by grazing when the soil is soft and sticky be-
cause it is wet.

This soil is generally not suited to woodland unless it
is drained. Undrained areas support water-tolerant trees
and some cattails, reeds, or sedges.
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Building site development and sanitary facilities are
severely limited by flooding, wetness, and low strength.
Undrained areas provide good habitat for ducks, musk-
rat, and other wetland wildlife.

Capability subclass IVw; woodland suitability subclass
4w.

Ee—Eel silt loam. This deep, nearly level, moderately
well drained soil is on flood plains. It is commonly
flooded for brief periods in fall, winter, and spring. Most
areas are long and narrow and range from about 10 to
70 acres. Slope is 0 to 2 percent.

Typically, the surface layer is dark grayish brown, fri-
able silt loam about 9 inches thick. The subsoil is about
29 inches thick. The upper part is dark brown and brown,
friable silt loam or firm silty clay loam that is mottled
below a depth of about 13 inches; the lower part is dark
yellowish brown and yellowish brown, mottied, firm silty
clay loam. The substratum to a depth of about 60 inches
is brown and dark grayish brown, firm silty clay loam.

Included with this soil in mapping are small areas of
Shoals soils in shallow depressions.

The seasonal high water table is at a depth of 36 to
72 inches in winter and spring. Permeability is moderate.
Runoff is slow. The root zone is deep and has a high
available water capacity. Organic-matter content is mod-
erate. The surface layer can be easily tilled throughout a
fairly wide range in moisture content. Reaction is neutral
to moderately alkaline throughout.

This soil is used for cropland, pasture, and woodland.
it has good potential for cropland, pasture, and wood-
land and poor potential for building site development and
sanitary facilities.

Flooding is the major hazard if this soil is farmed. The
soil is well suited to corn and soybeans. Flooding late in
winter and in spring can severely damage winter grain
unless the crop is protected from floodwater. Cover
crops and crop residue maintain organic-matter content,
reduce crusting, and protect the surface in areas that are
subject to scouring during floods. Randomly spaced sub-
surface drains are needed in some of the included areas
of wetter soils.

This soil is suited to grasses and legumes for pasture.
Compaction and poor tilth can result if the pasture is
overgrazed or grazed when the soil is soft and sticky
because it is wet. Pasture rotation and deferment of
grazing during wet periods keep the pasture and the soil
in good condition.

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

The flood hazard and the seasonal high water table
seriously limit this soil as a site for buildings and sanitary
facilities. This soil has potential for recreation uses, such
as picnic areas, hiking trails, and golf fairways. Diking to
control flooding is difficult. Filling elevates roads above
normal flood levels. This soil is a good source of topsoil.

SOIL SURVEY

Capability subclass llw; woodland suitability subclass
10.

EmA—Eldean silt loam, 0 to 2 percent slopes. This
deep, nearly level, well drained soil is on broad flats on
outwash plains and valley trains. Most areas are irregu-
larly shaped and range from 5 to 100 acres in size.

Typically, the surface layer is dark brown, friable silt
loam about 7 inches thick. The subsoil is about 27
inches thick. The upper part is dark brown and brown,
firm clay, clay loam, and gravelly sandy clay; the lower
part is brown, firm gravelly clay loam and loose gravelly
coarse sandy loam. The substratum to a depth of about
60 inches is brown, calcareous, loose gravelly sand.

Included with this soil in mapping are small areas of
Ockley soils on terraces and Miamian soils near breaks
to the uplands.

Permeability is moderate or moderately slow in the
subsoil and rapid or very rapid in the substratum. Runoft
is slow. The root zone is mainly moderately deep to sand
and gravel and has a low or moderate available water
capacity. Organic-matter content is moderate. The sur-
face layer can be easily tilled throughout a fairly wide
range in moisture content. The upper part of the subsoil
is medium acid to neutral, and the lower part is neutral
or mildly alkaline.

Most of the acreage is farmed. This soil has good
potential for cultivated crops, hay, pasture, trees, and
building site development.

This soil is suited to corn, soybeans, and small grain
and to grasses and legumes for hay and pasture.
Droughtiness is the main limitation on cropland. Crops
can be seeded early because the soil warms and dries
early in spring. Row crops can be grown year after year
if a high level of management is applied. The soil is well
suited to irrigation. Returning crop residue to the soil or
regularly adding other organic material and minimizing
tillage reduce crusting and increase the rate of water
intake.

Compaction and poor tilth can result if pasture is over-
grazed or grazed when the soil is soft and sticky be-
cause it is wet. Pasture rotation and deferment of graz-
ing during wet periods keep the pasture and the soil in
good condition.

Even though only a small acreage is wooded, this soil
is well suited to woodland. Plant competition can be
reduced by spraying, mowing, or disking.

Although low strength and the shrink-swell potential
are moderate limitations, this soil is well suited to build-
ing site development (fig. 3). The low strength can be
overcome by extending the building foundation to the
substratum. Local roads can be improved by replacing
the subsoil with suitable base material. If sanitary facili-
ties are installed on this soil, the effluent can pollute
underground water supplies. Lawns are adversely affect-
ed by droughtiness during dry periods. This soil is a good
source of sand and gravel.



LOGAN COUNTY, OHIO

Capability subclass Ils; woodland suitability subclass
20.

EmB—Eldean silt loam, 2 to 6 percent slopes. This
deep, gently sloping, well drained soil is on outwash
plains and valley trains. Most areas are irregularly
shaped and range from 10 to 40 acres in size.

Typically, the surface layer is dark brown, friable silt
loam about 6 inches thick. The subsoil is about 19
inches thick. The upper part is reddish brown, firm clay;
the lower part is brown, firm gravelly clay loam and
friable gravelly sandy loam. The substratum to a depth of
about 60 inches is brown, calcareous, loose gravelly
sand.

Included with this soil in mapping are small areas of
Miamian soils on slope breaks to the uplands.

Permeability is moderate or moderately slow in the
subsoil and rapid or very rapid in the substratum. Runoff
is medium. The root zone is mainly moderately deep to
sand and gravel and has a low or moderate available
water capacity. Organic-matter content is moderate. The
surface layer can be easily tilled throughout a fairly wide
range in moisture content. The upper part of the subsoil
is medium acid to neutral, and the lower part is neutral
or mildly alkaline.

Most of the acreage is farmed. This soil has good
potential for cultivated crops, hay, pasture, trees, and
building site development.

This soil is well suited to corn, soybeans, and small
grain (fig. 4) and to grasses and legumes for hay or
pasture. Droughtiness and erosion are the main manage-
ment concerns. Because of the limited available water
capacity, the soil is better suited to early maturing crops
than to crops that mature late in summer. Minimizing
tillage, planting cover crops, and establishing grassed
waterways help to prevent excessive soil loss. Returning
crop residue to the soil or regularly adding other organic
material improves fertility, reduces crusting, and in-
creases the rate of water intake.

The use of the soil for pasture or hay is effective in
controlling erosion. Surface compaction, excessive
runoff, and poor tilth, however, can result if the pasture
is overgrazed or grazed when the soil is soft and sticky
because it is wet. Pasture rotation, timely deferment of
grazing, and restricted use during wet periods keep the
pasture and the soil in good condition.

Even though only a small acreage is wooded, this soil
is well suited to woodland. Plant competition can be
reduced by spraying, mowing, or disking.

Although low strength and the shrink-swell potential
are moderate limitations, this soil is well suited to build-
ing site development (fig. 5). The low strength can be
overcome by extending building foundations to the sub-
stratum. Local roads can be improved by replacing the
subsoil with. suitable base material. If sanitary facilities
are installed on this soil, the effluent can pollute under-
ground water supplies. Lawns are adversely affected by
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droughtiness during dry periods. This soil is a good
source of sand and gravel.

Capability subclass lle; woodland suitability subclass
20.

EmC2—Eldean silt loam, 6 to 12 percent slopes,
moderately eroded. This deep, sloping, well drained
soil is on outwash plains, kames, and moraines. Most
areas are long and narrow or irregularly shaped and
range from 10 to 20 acres in size.

Typically, the surface layer is brown, friable silt loam
about 5 inches thick. The subsoil is about 17 inches
thick. The upper part is dark brown, firm clay; the lower
part is friable, pale brown gravelly loam. The substratum
to a depth of about 60 inches is brown, calcareous,
loose gravelly sand.

Included with this soil in mapping are small areas of
Casco soils on the upper part of slopes. Aiso included
are some severely eroded areas where the surface layer
is clay loam and tilth is poor.

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

Most of the acreage is farmed. This soil has fair poten-
tial for cultivated crops, building site development, and
recreation uses. It has good potential for hay, pasture,
and trees.

Erosion is the main hazard if cultivated crops are
grown on this soil. During extended dry periods the soil
is droughty. Because of the limited amount of water
available to plants, it is better suited to early maturing
crops than to crops that mature late in summer. Minimiz-
ing tillage, planting cover crops, and establishing grassed
waterways reduce runoff and soil loss. Incorporating crop
residue or other organic material into the surface layer
improves tilth, increases the infiltration rate, and reduces
crusting.

Including long term hay and pasture plants in the crop-
ping system reduces the erosion hazard. Overgrazing or
grazing during wet periods, when the soil is soft and
sticky, causes surface compaction, excessive runoff, and
poor tilth. Proper stocking rates, pasture rotation, and
restricted use during wet periods keep the pasture and
the soil in good condition.

This soil is well suited to trees. A few small areas
support native hardwoods. Plant competition can be re-
duced by spraying, mowing, and disking.

The slope, the low strength, the shrink-swell potential,
and the possible pollution of underground water supplies
limit this soil as a site for buildings, sanitary facilities, and
most recreation uses. If the soil is used as a construction
site, development should be on the contour if possible.
The low strength can be overcome by extending building
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foundations to the substratum. Local roads can be im-
proved by replacing the subsoil with suitable base mate-
rial. Lawns are adversely affected by droughtiness during
dry periods. Trails in recreation areas should be protect-
ed against erosion and established across the slope if
possible. This soil is a good source of sand and gravel.

Capability subclass llle; woodland suitability subclass
20.

EpB—Eldean-Urban land complex, undulating. This
map unit consists of a deep, undulating, well drained
Eldean soil on outwash plains and Urban land. Most
areas range from 50 to 200 acres in size. They are about
50 to 65 percent Eldean silt loam and 20 to 35 percent
Urban land. The Eldean soil and Urban land are so
intricately mixed or are in such smail areas that mapping
them separately is not practical. Slopes range from 1 to
8 percent.

Typically, the Eldean soil has a surface layer of dark
brown, friable silt loam about 7 inches thick. The subsoil
is about 23 inches thick. The upper part is brown, firm
clay loam and clay; the lower part is brown, firm gravelly
clay loam and gravelly sandy loam. The substratum to a
depth of about 60 inches is brown, calcareous, loose
gravelly sand. In places the soil has been radically al-
tered. Some of the low areas have been filled or leveled
during construction, and other small areas have been
cut, built up, or smoothed.

The Urban land part of this unit is covered with
streets, parking lots, buildings, and other structures that
so obscure or alter the soils that identification is not
feasible.

About 10 to 20 percent of this unit is small included
areas of Ockley soils on outwash plains and Miamian
soils on slope breaks to the uplands.

Permeability is moderate or moderately slow in the
subsoil of the Eldean soil and rapid or very rapid in the
substratum. Organic-matter content is moderate. The
root zone is mainly moderately deep to sand and gravel
and has a low or moderate available water capacity.
Runoff is slow or medium. The upper part of the subsoil
is medium acid to neutral, and the lower part is neutral
or mildly alkaline.

The Eldean soil, or open part of the map unit, is used
for parks, building sites, lawns, and gardens. It has good
potential for lawns, vegetable and flower gardens, trees,
and shrubs and for recreation areas and building site
development.

The Eldean soil is suited to grasses, flowers, vegeta-
bles, trees, and shrubs. During dry periods supplemental
irrigation is needed to promote good growth. Erosion
generally is not a major problem unless the soil is dis-
turbed and left unprotected. The spots of cut and fill are
not well suited to lawns and gardens. Tilth is poor in the
exposed subsoil material, which is sticky when wet and
hard when dry.

SOIL SURVEY

The Eldean soil is well suited to building site develop-
ment, but the low strength and the shrink-swell potential
are moderate limitations. The low strength can be over-
come by extending building foundations to the substra-
tum. Local roads can be improved by replacing the sub-
soil with suitable base material. If the soil is used as a
site for sanitary facilities, the effluent can pollute under-
ground water supplies.

Eldean soil in capability subclass lle, woodland suit-
ability subclass 20; Urban land not assigned to a capabil-
ity subclass or a woodland suitability subclass.

FIA—Fox loam, 0 to 2 percent slopes. This deep,
nearly level, well drained soil is on slight rises on
outwash plains. Most areas are round or long and
narrow and are 15 to 60 acres in size.

Typically, the surface layer is dark grayish brown, fri-
able loam about 8 inches thick. The subsoil is about 28
inches thick. The upper part is dark yellowish brown or
dark brown, firm sandy clay loam and gravelly clay loam;
the lower part is yellowish brown, friable gravelly sandy
loam. The substratum to a depth of about 60 inches is
brown, calcareous, loose gravelly sand.

Permeability is moderate in the subsoil and very rapid
in the substratum. Runoff is slow. The root zone is
mainly moderately deep and has a low or moderate
available water capacity. Organic-matter content is mod-
erate. The surface layer can be easily tilled throughout a
fairly wide range in moisture content. The upper part of
the subsoil is slightly acid or neutral, and the lower part
is neutral or mildly alkaline. '

Most of the acreage is farmed. This soil has good
potential for cultivated crops, hay, pasture, trees, building
site development, and recreation uses.

This soil is suited to corn, soybeans, and small grain
and to grasses and legumes for hay and pasture. The
major management concern is conserving moisture, but
maintaining a high level of fertility and a sufficient
amount of crop residue is a related concern. Because of
the limited amount of water available to plants, the soil is
better suited to early maturing crops than to crops that
mature late in summer. it is suited to irrigation. Minimiz-
ing tillage, returning crop residue to the soil, and includ-
ing sod crops in the cropping sequence reduce crusting
and increase the rate of water intake.

This soil is well suited to grazing early in spring. Over-
grazing or grazing during wet periods, when the soil is
soft and sticky, causes compaction and poor tilth. Pas-
ture rotation and deferment of grazing during wet periods
keep the pasture and the soil in good condition.

This soil is suited to woodland, but only a small acre-
age supports trees. Plant competition can be reduced by
spraying, mowing, and disking.

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 underly-
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ing sand and gravel and by backfilling with suitable mate-
rial. Local roads can be improved by providing suitable
base material. The possible contamination of ground
water limits the use of this soil as a site for some sani-
tary facilities. Lawns are adversely affected by droughti-
ness during extended dry periods. The soil is well suited
to recreation uses. It is a good source of sand and
gravel.

Capability subclass lls; woodland suitability subclass
20.

FIB—Fox loam, 2 to 6 percent slopes. This deep,
gently sloping, well drained soil is on knolls and short,
uneven side slopes on outwash plains. Most areas are
round or long and narrow and range from 10 to 80 acres.

Typically, the surface layer is dark grayish brown, fri-
able loam about 8 inches thick. The subsoil is about 28
inches thick. The upper part is brown, friable loam over
dark yellowish brown, firm sandy clay loam; the lower
part is dark brown, firm gravelly clay loam over yellowish
brown, friable gravelly sandy loam. The substratum to a
depth of about 60 inches is brown, calcareous, loose
gravelly sand.

Permeability is moderate in the subsoil and very rapid
in the substratum. Runoff is medium. The root zone is
mainly moderately deep to sand and gravel and has a
low or moderate available water capacity. Organic-matter
content is moderate. The surface layer can be easily
tilled throughout a fairly wide range in moisture content.
The upper part of the subsoil is slightly acid or neutral,
and the lower part is neutral or mildly alkaline.

Most of the acreage is farmed. This soil has good
potential for cultivated crops, hay, pasture, trees, building
site development, and most recreation uses.

This soil is suited to corn, soybeans, and small grain
and to grasses and legumes for hay. Droughtiness and
erosion are the main management concerns. Because of
the limited amount of water available to plants, the soil is
better suited to early maturing crops than to crops that
mature late in summer. It is well suited to irrigation.
Minimizing tillage, planting cover crops, and establishing
grassed waterways help to prevent excessive soil loss.
Returning crop residue to the soil or regularly adding
other organic material improves fertility, reduces crusting,
and increases the rate of water intake.

This soil is well suited to grazing early in spring. Over-
grazing or grazing during wet periods, when the soil is
soft and sticky, causes surface compaction and poor
tilth. Pasture rotation and deferment of grazing during
wet periods keep the pasture and the soil in good condi-
tion.

This soil is suited to woodland, but only a few areas
are wooded. Plant competition can be reduced by spray-
ing, mowing, and disking.

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 over-
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come by extending foundations to the underlying sand
and gravel and by backfilling with suitable material. Local
roads can be improved by providing suitable base mate-
rial. Lawns are adversely affected by droughtiness during
extended dry periods. The possible contamination of
ground water limits the use of this soil as a site for some
sanitary facilities. The soil is well suited to recreation
uses. It is a good source of sand and gravel.

Capability subclass lle; woodland suitability subclass
20.

FuA—Fulton silt loam, 0 to 4 percent slopes. This
deep, nearly level and gently sloping, somewhat poorly
drained soil is on very slight rises in basins of former
glacial lakes. Most areas are circular or long and narrow
and range from 5 to 10 acres in size.

Typically, the surface layer is dark grayish brown, fri-
able silt loam about 7 inches thick. The subsoil is dark
yellowish brown and vyellowish brown, firm siity clay
about 34 inches thick. It is mottled to a depth of about
29 inches. The substratum to a depth of about 60 inches
is yellowish brown, calcareous, firm clay.

Included with this soil in mapping are small areas of
Latty soils in shallow depressions and drainageways.

The water table is near the surface in winter ‘and in
spring and other extended wet periods. Permeability is
slow or very slow. Runoff is slow or medium. The root
zone is moderately deep or deep to the compact sub-
stratum. Available water capacity is moderate. Organic-
matter content also is moderate. The soil can be worked
within a narrow range in moisture content. The upper
part of the subsoil is strongly acid to neutral, and the
lower part is slightly acid to mildly alkaline.

Most of the acreage is farmed. This soil has good
potential for cultivated crops, hay, pasture, and trees.
The potential for building site development and sanitary
facilities is poor.

This soil is suited to corn, soybeans, and small grain
and to grasses and legumes for hay or pasture. Season-
al wetness is the main limitation if the soil is cropped.
Subsurface drains commonly provide drainage. They are
supplemented by surface drains in some areas. Water
moves slowly into subsurface drains. The soil puddles
and clods if it is worked during wet periods, when it is
soft and sticky. Returning crop residue to the soil or
regularly adding other organic material and planting
cover crops reduce crusting, improve tilth, and increase
the rate of water infiltration.

This soil is suited to pasture or hay but is-poorly suited
to grazing early in spring. Surface compaction, poor tilth,
and a decreased infiltration rate result from overgrazing
or from grazing during wet periods, when the soil is soft
and sticky. Plant selection, pasture rotation, and timely
deferment of grazing keep the pasture and the soil in
good condition.

This soil is suited to trees that are tolerant of some
wetness and can survive in spite of the clayey subsoil. A



24

few areas support native hardwoods. Seedlings of suit-
able species survive and grow well if competing vegeta-
tion is controlled or removed by spraying, mowing, or
disking.

The seasonal high water table, the shrink-swell poten-
tial, and the slow or very slow permeability severely limit
this soil as a site for most sanitary facilities and for
buildings. The wetness also limits recreation uses. Pro-
viding artificial drainage and suitable base material im-
proves local roads. Landscaping is needed on building
sites to keep surface water away from foundations. Sani-
tary facilities should be connected to commercial sewers
if possible.

Capability subclass lllw; woodland suitability subclass
3c.

GaB—Gallman loam, 1 to 4 percent slopes. This
deep, gently sloping, well drained soil is on outwash
plains. Most areas are irregularly shaped and range from
10 to 20 acres in size.

Typically, the surface layer is brown, friable loam about
8 inches thick. The subsoil to a depth of about 75 inches
is, in sequence downward, brown, friable and firm loam;
brown, firm clay loam; dark yellowish brown, firm shaly
clay loam; and brown, friable gravelly loam.

Included with this soil in mapping are small areas of
the Wea Variant in the lower positions on the landscape
and some areas where the surface layer is gravelly loam.
Also included are some areas where the lower part of
the subsoil is 40 to 60 percent gravel and a sand and
gravel substratum that is rapidly or very rapidly perme-
able is evident.

Permeability is moderately rapid in this Gallman soil.
Runoff is slow or medium. The root zone is deep and
has a moderate available water capacity. Organic-matter
content is moderate. The surface layer can be easily
tilled throughout a fairly wide range in moisture content.
The upper part of the subsoil ranges from very strongly
acid to neutral and the lower part from slightly acid to
mildily alkaline.

Most of the acreage is farmed. This soil has good
potential for cultivated crops, hay, pasture, trees, building
site development, and recreation uses.

This soil is well suited to corn, soybeans, and small
grain and to grasses and legumes for hay or pasture.
Because of the limited amount of water available to
plants, it is better suited to early maturing crops than to
crops that mature late in summer. The soil dries early in
spring and is well suited to irrigation. Row crops can be
grown year after year if erosion is controlled. Erosion is
the main hazard if cultivated crops are grown. Minimizing
tillage, planting cover crops, and establishing grassed
waterways reduce the risk of erosion. Returning crop
residue to the soil or regularly adding other organic ma-
terial improves fertility, reduces crusting, and increases
the rate of water intake.

SOIL SURVEY

This soil is well suited to grazing early in spring. Over-
grazing or grazing during wet periods, when the soil is
soft and sticky, causes surface compaction, excessive
runoff, and poor tilth. Pasture rotation and restricted use
during wet periods keep the pasture and the soil in good
condition. Pastures and meadows of shallow-rooted le-
gumes and grasses tend to dry out during periods when
rainfall is below normal.

This soil is well suited to trees. A few small areas
remain in native hardwoods. Seedlings survive and grow
well if competing vegetation is controlled or removed by
spraying, mowing, or disking.

This soil is well suited as a site for buildings, but the
low strength is a moderate limitation. Local roads and
streets can be improved by providing suitable base ma-
terial. Because of seepage, the effluent from sanitary
facilities, especially from trench sanitary landfills, can
pollute underground water supplies. This soil is well
suited to recreation uses.

Capability subclass lle; woodland suitability subclass
1o0.

Gn—Genesee silt loam. This deep, nearly level, well
drained soil is in the highest position on flood plains. It is
commonly flooded for brief periods in fall, winter, and
spring. Most areas are long and narrow and range from
20 to 100 acres or more in size. Slope is 0 to 2 percent.

Typically, the surface layer is dark brown, friable silt
loam about 10 inches thick. The substratum to a depth
of about 60 inches is brown and dark yellowish brown,
friable silt loam.

Included with this soil in mapping are narrow strips of
Eel soils at a slightly lower elevation on the flood plains.

Permeability is moderate. Runoff is slow. The root
zone is deep and has a high available water capacity.
Organic-matter content is moderate. The surface layer
can be easily tilled throughout a fairly wide range in
moisture content. Reaction is mildly alkaline or moder-
ately alkaline throughout the soil.

This soil is used for cropland, pasture, and woodland.
It has good potential for cropland, pasture, and wood-
land and poor potential for building site development and
sanitary facilities.

Flooding is the main hazard if this soil is cropped.
Although the choice of crops is limited, the soil is well
suited to corn and soybeans. Such a crop as winter
wheat is severely damaged by floodwaters in winter and
early in spring. In most years row crops can be planted
and harvested during periods when flooding does not
occur. Cover crops and crop residue maintain the organ-
ic-matter content, reduce.crusting, and protect the sur-
face during floods.

This soil is suited to grasses and legumes for pasture.
Overgrazing or grazing during wet periods, when the soil
is soft and sticky, causes compaction and poor tilth.
Pasture rotation and deferment of grazing during wet
periods keep the pasture and the soil in good condition.
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This Soil is well suited to trees and other vegetation
grown as habitat for wildlife. Tree seedlings grow well if
competing vegetation is controlled or removed by spray-
ing, mowing, or disking.

Flooding seriously limits this soil as a site for most
buildings and sanitary facilities. The soil has potential for
recreation uses, such as picnic areas, hiking trails, and

golf fairways. Diking to control flooding is difficult. Filling

elevates roads above normal flood levels.
Capability subclass |lw; woodland suitability subclass
10.

GwB—Glynwood silt loam, 2 to 6 percent slopes.
This deep, gently sloping, moderately well drained soil is
on the knolls, ridges, and side slopes at the head of
drainageways on ground moraines and end moraines.
Most areas are irregularly shaped and 10 to 50 acres in
size.

Typically, the surface layer is dark grayish brown, fri-
able silt loam about 7 inches thick. The subsoil is about
31 inches thick. The upper part is yellowish brown and
dark yellowish brown, firm silty clay loam or clay that is
mottled below a depth of 16 inches; 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. :

Included with this soil in mapping are small areas of
Blount soils on toe slopes and foot slopes and on nearly
level parts of the landscape and small areas, on the
upper part of slopes, of an eroded soil that has a silty
clay loam surface layer. Also included are Pewamo and
Wetzel soils in narrow drainageways.

The seasonal high water table is perched between
depths of 18 and 36 inches in winter and in spring and
other extended wet periods. Permeability is slow. Runoff
is medium. The root zone is mainly moderately deep to
compact glacial till. Available water capacity is moderate.
Organic-matter content also is moderate. The soil crusts
easily after heavy rains. The upper part of the subsoil
ranges from strongly acid to neutral and the lower part
from slightly acid to moderately alkaline.

This soil is used principally as cropland. It has good
potential for most of the crops commonly grown in the
county and for woodland. The potential for building site
development, sanitary facilities, and most recreation
uses is fair or poor.

This soil is suited to corn, soybeans, small grain, and
grasses and legumes. Erosion is the main hazard if culti-
vated crops are grown. Minimum tillage, cover crops,
and grassed waterways reduce the risk of erosion. Incor-
porating crop residue or other organic material into the
surface layer improves tilth, increases the infiltration rate,
and reduces crusting. Randomly spaced subsurface
drains are needed in the wetter included soils.

The use of this soil as pasture is effective in control-
ling erosion. Surface compaction, reduced growth, and
increased runoff result from overgrazing and from graz-
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ing during wet periods, when the soil is soft and sticky.
Proper stocking rates, plant selection, pasture rotation,
and restricted use during wet periods keep the pasture
and the soil in good condition.

This soil is well suited to trees. A few small areas
support native hardwoods. Seedlings survive and grow
well if competing vegetation is controlled or removed.
Survival and growth can be improved by good site prepa-
ration. , -

The seasonal 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. Providing artificial drainage and suitable
base material improves local roads. The soil is suited to
such recreation areas as picnic areas and hiking trails. It
is also suitable for pond embankments.

Capability subclass lle; woodland suitability subclass
20.

HdA—Haskins loam, 0 to 2 percent slopes. This
deep, nearly level, somewhat poorly drained soil is on
terraces and outwash plains. Most areas are round or
oblong and are 3 to 7 acres in size.

Typically, the surface layer is dark grayish brown, fri-
able loam about 8 inches thick. The subsoil is about 32
inches thick. The upper part is yellowish brown, mottled,
firm clay loam and sandy clay loam over a thin layer of
sandy loam; the lower part is brown, firm silty clay. The
substratum to a depth of about 64 inches is yellowish
brown, brown, and dark grayish brown, firm silty clay and
clay.

Included with this soil in mapping are small areas of
very poorly drained Pewamo soils in drainageways.

The seasonal high water table is perched near the
surface 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. Runoff is 'slow. The root zone is mainly mod-
erately deep to compact glacial till or lacustrine material.
Available water capacity is moderate. Organic-matter
content also is moderate. The surface layer can be
easily tilled throughout a fairly wide range in moisture
content. The upper part of the subsoil is slightly acid or
medium acid, and the lower part ranges from slightly
acid to moderately alkaline.

Most of the acreage is farmed. This soil has good
potential for cultivated crops, hay, pasture, and wood-
land. The potential for building site development, sanitary
facilities, and most recreation uses is poor.

This soil is suited to corn, -soybeans, wheat, oats,
pasture, and hay. Cultivated crops can be grown fre-
quently if optimum management is applied. The major
limitation for farming is seasonal wetness. Surface drains
remove excess surface water. A subsurface drainage
system is commonly used to lower the perched water
table. These drains are more effective if placed on or
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above the slowly or very slowly permeable glacial till or
lacustrine material. Managing crop residue or regularly
adding other organic material and planting cover crops
improve tilth and reduce surface crusting.

It this soil is pastured, overgrazing or grazing during
wet periods, when the soil is soft and sticky, causes
surface compaction and poor tilth. Pasture rotation and
restricted grazing during wet periods keep the pasture
and the soil in good condition.

Undrained areas are suited to woodland. Species that
can tolerate some wetness should be selected for new
plantings. The use of harvesting equipment is limited
during wet periods. Reforestation with desirable species
is difficult because of plant competition. This competition
can be reduced by spraying, mowing, and disking.

The seasonal high water table, the slow or very slow
permeability, a high shrink-swell potential, and low
strength severely limit the use of this soil as a site for
sanitary facilities and buildings. Drainage ditches and
subsurface drains lower the seasonal high water table.
Foundation drains and protective exterior wall coatings
help to keep basements dry. Landscaping is needed on
building sites to keep surface water away from founda-
tions. Sanitary facilities should be connected to commer-
cial sewers if possible.

Capability subclass llw; woodland suitability subclass
20.

HdB—Haskins loam, 2 to 6 percent slopes. This
deep, gently sloping, somewhat poorly drained soil is on
terraces and outwash plains. Most areas are long and
narrow and are 5 to 15 acres in size.

Typically, the surface layer is dark grayish brown, fri-
able loam about 9 inches thick. The subsoil is dark
brown and yellowish brown, mottled, firm loam and grav-
elly clay loam about 25 inches thick. The substratum to a
depth of about 60 inches is yellowish brown, firm silty
clay.

Included with this soil in mapping are small areas of
Homer soils on outwash plains and in melt water chan-
nels.

The seasonal high water table is perched near the
surface in winter and in spring and other extended wet
periods. Permeability is moderate in the subsoil and slow
or very slow in the substratum. Runoff is medium. The
root zone is mainly moderately deep to compact glacial
till or lacustrine material. Available water capacity is
moderate. Organic-matter content also is moderate. The
surface layer can be easily tilled throughout a fairly wide
range in- moisture content. The upper part of the subsoil
is slightly acid or medium acid, and the lower part ranges
from slightly acid to moderately alkaline.

Most of the acreage is farmed. This soil has good
potential for cultivated crops, hay, pasture, and trees.
The potential for building site development, sanitary fa-
cilities, and most recreation uses is poor.

SOIL SURVEY

This soil is suited to corn, soybeans, and small grain
and to grasses and legumes for hay and pasture. Sea-
sonal wetness and erosion are the main concerns of
management. Most cropped areas are drained by a
system of randomly spaced subsurface drains because
the landscape is uneven. These drains are more effec-
tive if placed on or above the slowly or very slowly
permeable glacial till or lacustrine material. Minimizing
tilage, planting winter cover crops, and establishing
grassed waterways help to prevent excessive soil loss.
Returning crop residue to the soil or regularly adding
other organic material improves fertility, reduces crusting,
and increases the rate of water infiltration.

The major concerns in managing pasture are overgraz-
ing and grazing during wet periods, when the soil is soft
and sticky. The soil compacts easily, the compaction
resulting in poor tilth and retarded growth. Pasture rota-
tion and restricted grazing during wet periods keep the
pasture and the soil in good condition. '

Undrained areas are suited to woodland. Species that
can tolerate some wetness should be selected for new
plantings. The use of harvesting equipment is limited
during wet periods. Reforestation with desirable species
is difficult because of plant competition. This competition
can be reduced by spraying, mowing, or disking.

Seasonal wetness, slow or very slow permeability, low
strength, and a high shrink-swell potential severely limit
the use of this soil as a site for most sanitary facilities
and for building site development. Drainage can be im-
proved by installing surface and subsurface drains. Sani-
tary facilities should be connected to central sewers and
treatment facilities if possible. Providing artificial drainage
and suitable base material improves local roads by over-
coming the risk of damage caused by frost action and
low strength.

Capability subclass lle; woodland suitability subclass
20.

HeA—Henshaw silt loam, 0 to 2 percent slopes.
This deep, nearly level, somewhat poorly drained soil is
on terraces and in basins of former lakes. Most areas
are irregularly shaped and are 5 to 20 acres in size.

Typically, the surface layer is dark grayish brown, fri-
able silt loam about 7 inches thick. The subsoil is about
41 inches thick. The upper part is light yellowish brown,
grayish brown, and gray, mottled, friable silt loam and
firm silty clay loam; the lower part is brown, light brown-
ish gray, and yellowish brown, mottled, firm silty clay
loam and silt loam. The substratum to a depth of about
60 inches is yellowish brown, mottled, firm silt loam.

Included with this soil in mapping are small areas of
Homer soils on terraces. Also included are areas where
the surface layer and subsoil are limy.

The seasonal high water table is between depths of 1
foot and 2 feet in winter and in spring and other ex-
tended wet periods. Permeability is moderately slow.
Runoff is slow. The root zone is deep and has a high
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available water capacity. Organic-matter content is mod-
erate. The surface layer crusts after heavy rains. The
upper part of the subsoil ranges from strongly acid to
neutral, and the lower part is slightly acid to mildly alka-
line.

Most of the acreage is farmed. This soil has good
potential for cultivated crops, hay, pasture, and trees.
The potential for building site development and sanitary
facilities is poor.

Drained areas are well suited to corn, soybeans, and
small grain and to grasses and legumes for hay and
pasture. Seasonal wetness is the main limitation on crop-
land. Unless. drained, this soil warms slowly in spring and
dries late in spring. Most cropped areas have been
drained. A subsurface drainage system is commonly
used to remove the excess water from the root zone.
Surface drains are used in some areas. Returning crop
residue to the soil or adding other organic material and
planting cover crops improve tilth, reduce crusting, and
help to control erosion.

This soil is poorly suited to grazing early in spring.
After pasture is overgrazed or grazed during wet periods,
when the soil is soft and sticky, tilth is poor because the
silt loam surface layer compacts easily. Pasture rotation
and restricted grazing during wet periods keep the pas-
ture and the soil in good condition.

This soil is well suited to trees that are tolerant of
some wetness. Competing vegetation can be controlled
or removed by spraying, mowing, or disking. The use of
planting and harvesting equipment is limited by wetness
during winter and spring.

Seasonal wetness, moderately slow permeability, and
low strength limit the use of this soil as a site for build-
ings and most sanitary facilities. Landscaping is needed
on building sites to keep surface water away from foun-
dations. Drainage can be improved by subsurface drains
and open ditches. Foundations of dwellings and small
buildings should be designed to prevent the structural
damage caused by frost action. Excavations are limited
by wetness during winter and spring. Sanitary facilities
should be connected to central sewers and treatment
facilities if possible. Providing artificial drainage and suit-
able base material improves local roads.

Capability subclass llw; woodland suitability subclass
20.

HeB—Henshaw silt loam, 2 to 6 percent slopes.
This deep, gently sloping, somewhat poorly drained soil
is on slightly convex knolls in basins of former lakes and
on terraces. Most areas are irregularly shaped and range
from 10 to 60 acres in size. )

Typically, the surface layer is grayish brown, friable silt
loam about 11 inches thick. The subsoil is yellowish
brown, mottled, firm silty clay loam or silt loam about 25
inches thick. The substratum to a depth of about 60
inches is yellowish brown, calcareous, friable silt loam.
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Included with this soil in mapping are small areas of
Homer and Sleeth soils on terraces.

The seasonal high water table is between depths of 1
foot and 2 feet in winter and in spring and other ex-
tended wet periods. Permeability is moderately slow.
Runoff is medium. The root zone is deep and has a high-
available water capacity. The surface layer crusts after
heavy rains. Organic-matter content is moderate. The
upper part of the subsoil is strongly acid to neutral, and
the lower part is slightly acid to mildly alkaline.

Most of the acreage is farmed. This soil has good
potential for cultivated crops, hay, pasture, and trees.
The potential for building site development and sanitary
facilities is poor.

This soil is suited to corn, soybeans, and small grain
and to grasses and legumes for hay and pasture. Sea-
sonal wetness and erosion are the main limitations on
cropland. Most cropped areas are drained by randomly
spaced surface drains. Minimizing tillage, planting cover
crops, and establishing grassed waterways reduce the
risk of erosion. Returning crop residue to the soil or
regularly adding other organic material reduces crusting,
increases the water intake rate, and decreases the
runoff rate. ‘

The major concerns in managing pasture are overgraz-
ing and grazing during wet periods, when the soil is soft
and sticky. This soil compacts easily, the compaction
resulting in poor tilth, increased runoff, and damage to
pastures that are grazed when wet or are overgrazed.
Pasture rotation and restricted grazing during wet periods
keep the pasture and the soil in good condition.

Undrained areas are suited to woodland. Species tol-
erant of some wetness should be selected for planting.
The use of harvesting equipment is limited during wet
periods. Reforestation with desirable species is difficult
because of plant competition.

Seasonal wetness, moderately slow permeability, and
low strength limit the use of this soil as a site for build-
ings and most sanitary facilities. Foundations should be
designed to prevent the structural damage caused by
frost action. Excavation is limited by wetness during
winter and spring. Providing artificial drainage and suit-
able base material improves local roads. Sanitary facili-
ties should be connected to central sewers and treat-
ment facilities if possible.

Capability subclass lle; woodland suitability subclass
20.

HoA—Homer silt loam, 0 to 2 percent slopes. This
deep, nearly level, somewhat poorly drained soil occurs
as irregularly shaped areas on low rises and long and
narrow strips on terraces and outwash plains. Most
areas are 5 to 20 acres in size.

Typically, the surface layer is dark brown, friable silt
loam about 11 inches thick. The subsoil is about 28
inches thick. The upper part is brown and yellowish
brown, mottled, friable silt loam and firm silty clay loam
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and clay loam; the lower part is gray, dark gray, and pale
brown, firm clay, gravelly clay loam, and gravelly loam.
The lower part is mottled to a depth of about 33 inches.
The substratum to a depth of about 60 inches is brown
and light brownish gray, loose gravelly sand.

The seasonal high water table is betweéen depths of 1
foot and 3 feet in winter, early in spring, and in other
extended wet periods. Permeability is moderate in the
subsoil and very rapid in the substratum. Runoff is slow.
The root zone is mainly moderately deep to sand and
gravel and has a moderate available water capacity. Or-
ganic-matter content is moderate. The surface layer can
be easily tilled throughout a fairly wide range in moisture
content. The upper part of the subsoil is slightly acid or
neutral, and the lower part is mildly alkaline.

Most of the acreage is farmed. This soil has good
potential for cultivated crops, -hay, pasture, and trees.
The potential for building site development and sanitary
facilities is poor.

This soil ‘is suited to corn, soybeans, and small grain
and to grasses and iegumes for hay and pasture. Sea-
sonal wetness is the main limitation. Unless drained, the
soil warms slowly in spring and dries late in spring. Most
cropped areas have been drained. A subsurface drain-
age system is the most common drainage method. Re-
turning crop residue to the soil or adding other organic
material maintains good tilth and reduces surface crust-
ing. The soil should be tilled and crops harvested at
optimum moisture levels and with the kind of equipment
that minimizes compaction.

Overgrazing or grazing during wet periods, when the
soil is soft and sticky, causes compaction and poor tilth.
Pasture rotation and restricted grazing during wet periods
keep the pasture and the soil in good condition.

This soil is suited to trees and other vegetation grown
as habitat for wildlife. Species that can tolerate some
wetness should be selected for new plantings. Seedlings
grow well if competing vegetation is controlled by spray-
ing, mowing, or disking.

Seasonal wetness and seepage severely limit the use
of this soil as a site for buildings and most sanitary
facilities. The wetness also limits recreation uses. The
seepage can result in pollution of underground water
supplies. Sanitary facilities should be connected-to cen-
tral sewers if possible. Drainage ditches and subsurface
drains can lower the water table in areas where good
outlets are available. Landscaping is needed on building
sites to keep surface water away from foundations.
Foundation drains and protective exterior wall coatings
help to keep basements dry. Excavation is limited during
winter' and spring because the water table is high and
banks can slough.

Capability subclass llw; woodland suitability subclass
30.

HoB—Homer siit loam, 2 to 6 percent slopes. This
deep, gently sloping, somewhat poorly drained soil

SOIL SURVEY

occurs as irregularly shaped areas on low knolls and
long and narrow strips on outwash plains and terraces.
Most areas are 5 to 20 acres in size.

Typically, the surface layer is brown, friable silt loam
about 8 inches thick. The subsoil is about 29 inches

thick. The upper part is dark brown, mottled, firm silty

clay loam; the lower part is yellowish brown and dark
yellowish brown, mottled, firm clay loam and gravelly
sandy loam. The substratum to a depth of about 60
inches is pale brown, loose gravelly sand.

Included with this soil in mapping are small areas of
Eldean soils on knolls and Lippincott soils in shallow
depressions and drainageways.

The seasonal high water table is between depths of 1
foot and 3 feet in winter, early in spring, and in other
extended wet periods. Permeability is moderate in the
subsoil and very rapid in the substratum. Runoff is
medium. The root zone is mainly moderately deep to
sand and gravel and has a moderate available water
capacity. Organic-matter content is moderate. The sur-
face layer can be easily tilled throughout a fairly wide
range in moisture content. The upper part of the subsoil
is slightly acid or neutral, and the lower part is mildly
alkaline.

Most of the acreage is farmed. This soil has good
potential for cultivated crops, hay, pasture, and trees.
The potential for building site development and sanitary
facilities is poor.

This soil is suited to corn, soybeans, and small grain
and to grasses and legumes for hay and pasture. Con-
trolling erosion and reducing wetness are the main man-
agement concerns. Most cropped areas are drained by a
system of randomly spaced subsurface drains. Minimiz-
ing tillage, planting cover crops, and establishing grassed
waterways reduce the risk of erosion. Returning crop
residue to the soil or regularly adding other organic ma-
terial improves fertility, reduces crusting, and increases
the rate of water intake.

The major concerns in managing pasture are overgraz-
ing and grazing during wet periods, when the soil is soft
and sticky. If the pasture is grazed when wet or is over-
grazed, the soil compacts easily, the compaction resuit-
ing in poor tilth and increased runoff. Pasture rotation
and restricted grazing during wet periods keep the pas-
ture and the soil in good condition.

Undrained areas are suited to woodland. Species that
can tolerate some wetness should be selected for new
plantings. Reforestation with desirable species is difficult
because of plant competition. Tree seedlings grow well if
competing vegetation is controlled or removed by spray-
ing, mowing, and disking.

Seasonal wetness and seepage severely limit this soil
as a site for buildings and sanitary facilities. The seep-
age can result in pollution of the underground water
supplies. Sanitary facilities should be connected to cen-
tral sewers if possible. Drainage ditches and subsurface
drains can lower the seasonal high water table. Lands-
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caping is needed on building sites to keep surface water
away from foundations. Providing artificial drainage and
suitable base material improves local roads. Excavation
is limited during winter and spring because the water
table is high and banks can slough.

Capability subclass lle; woodland suitability subclass
3o0.

La—Latty silty clay. This deep, nearly level, very
poorly drained soil is on smooth flats and in shallow
depressions on lake plains. In the lower parts of depres-
sions, it can be ponded by runoff from adjacent higher
lying soils. Slope is 0 to 2 percent. Most areas are
irregularly shaped and range from 20 to more than 1,000
acres in size. ~

Typically, the surface layer is dark grayish brown, firm
silty clay about 8 inches thick. The subsoil is mottled,
firm silty clay about 36 inches thick. The upper part is
dark gray and olive gray; the lower part is gray and dark
yellowish brown. The substratum to a depth of about 60
inches is yellowish brown or dark yellowish brown, cal-
careous, firm silty clay and clay.

Included with this soil in mapping are small areas of
Fulton and Henshaw soils on slight rises.

The seasonal high water table is near the surface
briefly in winter and in spring and other extended wet
periods. This soil dries slowly in spring. Permeability is
slow. Runoff is very slow or ponded. In drained areas the
root zone is deep and has a moderate available water
capacity. Organic-matter content is moderate. The soil is
sticky when wet and puddles and clods easily. The upper
part of the subsoil is neutral or slightly acid, and the
lower part is neutral or mildly alkaline.

Most of the acreage is farmed. This soil has good
potential for cultivated crops, hay, pasture, and wood-
land. The potential for building site development, sanitary
facilities, and recreation uses is poor.

The excessive wetness, the clayey surface layer, and
the very slow permeability are the major limitations for
farming. Undrained areas are too wet for cultivated
crops. Drained areas are suited to corn and soybeans. A
combination of surface and subsurface drainage is com-
monly used to improve drainage. Surface crusting, com-
paction, and clodding can occur unless the soil is tilled
and crops are harvested at optimum moisture levels.
Returning crop residue to the soil and planting cover
crops improve organic-matter content and tilth and in-
crease the rate of water intake. '

Drained areas are suited to pasture or hay. Surface
compaction, poor ftilth, and a decreased infiltration rate
result from grazing during wet periods, when the soil is
soft and sticky. Selection of grasses and legumes that
are tolerant of wetness, pasture rotation, and timely de-
ferment of grazing improve the pasture.

This soil is suitable as woodland and as habitat for

wetland wildlife. Reforestation with desirable species is.

difficult because of a high seedling mortality rate and
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severe plant competition. Seedlings survive and grow
well if competing vegetation is controlled or removed by
spraying, mowing, or disking. The use of harvesting
equipment is limited during wet periods.

This soil is severely limited as a site for most buildings
and sanitary facilities because of the seasonal wetness,
the very slow permeability, a high shrink-swell potential,
and the clayey surface layer. Providing artificial drainage
and suitable base material improves local roads. Exten-
sive drainage is needed in intensively used recreation
areas.

Capability subclass lllw; woodland suitability subclass
3w.

Lb—Latty silty clay, occasionally flooded. This
deep, nearly level, very poorly drained soil is on flood
plains. It is subject to occasional flooding. Slope is 0 to 2
percent. Most areas are long and narrow and range from
30 to 80 acres in size.

Typically, the surface layer is dark grayish brown, firm
silty clay about 14 inches thick. The subsoil is dark gray,
mottled, firm silty clay about 36 inches thick. The sub-
stratum to a depth of about 60 inches is dark brown,
mottled, firm clay loam.

The seasonal high water table is near the surface
briefly in winter and in spring and other extended wet
periods. This soil dries slowly in spring. Permeability is
very slow. Runoff also is very slow. In drained areas the
root zone is deep and has a moderate available water
capacity. Organic-matter content is moderate. The soil is
sticky when wet and puddles and clods easily. The upper
part of the subsoil is neutral or slightly acid, and the
lower part is neutral or mildly alkaline.

Most of the acreage is cropland or woodland. The
wooded areas are undrained. This soil has good poten-
tial for cultivated crops, hay, pasture, and woodland. The
potential for building site development, sanitary facilities,
and recreation uses is poor.

The seasonal wetness, the clayey texture, and the
flooding are the major limitations on cropland. Flooding
commonly occurs late in winter and early in spring.
Drained areas are suited to corn and soybeans. Flooding
often damages winter grain unless the crop is protected
from floodwater. A combination of surface and subsur-
face drains is commonly used to improve drainage.
Draining the soil is difficult in a few areas because ade-
quate outlets are not available. Maintaining good tilth is
an important concern. The soil commonly is worked
during wet periods, when it is soft and sticky. As a result,
it puddles and clods.

The main concerns in managing pasture are overgraz-
ing and grazing during wet periods, when the soil is soft
and sticky. The surface layer compacts easily, the com-
paction resulting in poor tilth. Pasture rotation and re-
stricted grazing during wet periods keep the pasture and
the soil in good condition.
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This soil is suited to trees that are tolerant of wetness.
Tree seedlings grow well if competing vegetation is con-
trolled or removed by spraying, mowing, or disking. The
use of planting and harvesting equipment is limited by
wetness in winter and spring.

This soil is severely limited as a site for most buildings,
sanitary facilities, and recreation uses because of the
seasonal wetness, the flooding, the very slow permeabil-
ity, the clayey surface layer, and a high shrink-swell
potential. Diking to control flooding is difficult.

Capability subclass lllw; woodland suitability subclass
3w.

Ln—Linwood muck. This deep, nearly level, very
poorly drained soil is in depressions in till plains, outwash
plains, and lake plains. It is subject to frequent flooding.
Slope is 0 to 2 percent. Most areas are circular and
range from 5 to 40 acres in size.

Typically, the surface layer is very dark brown, friable
muck about 5 inches thick. Below this, to a depth of
about 43 inches, is very dark brown and black, friable
and firm muck. The substratum to a depth of about 60
inches is gray, firm silt loam.

Included with this soil in mapping are small areas of
Carlisle soils.

Water is near the surface and ponds for long periods.
Runoff is very slow. Permeability is moderate. The root
zone is deep and has a very high available water capac-
ity. Organic-matter content is very high. Tilth is good.
The muck ranges from strongly acid to mildly alkaline.

Most of the acreage is cropland. This soil has good
potential as cropland and pasture and as habitat for
wetland wildlife. The potential for building site develop-
ment, sanitary facilities, and recreation uses is poor.

The very poor natural drainage and the flooding are
the major limitations of this soil for cultivated crops.
Drained areas are used mainly for corn. Surface drains
commonly remove ponded water. Subsurface drains are
also used, but draining some areas is difficult because
adequate outlets are not available. Subsidence or shrink-
age occurs as a result of the oxidation of the organic
material after the soil is drained. Controlled drainage in
areas where the water table can be raised or lowered
reduces the amount of shrinkage. During dry periods soil
blowing and the risk of fire are the major concerns. The
risk of soil blowing can be reduced by irrigation, wind-
breaks, and cover crops.

Drained areas are suited to the grasses commonly
grown for hay or pasture. Water-tolerant grasses, such
as reed canarygrass, grow well. Overgrazing or grazing
during wet periods, when the soil is soft and sticky,
damages plants.

This soil is not well suited to woodland because it is
wet and unstable. Undrained areas support water-toler-
ant trees and some cattails, reeds, and sedges. Estab-
lishing seedlings is difficult, and the larger trees are sub-
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ject to windthrow. The wetness seriously limits the use of
logging equipment.

This soil is seriously limited as a site for buildings,
sanitary facilities, and recreation uses by wetness, flood-
ing, low strength, and seepage. Undrained areas provide
good habitat for ducks, muskrat, and other wetland wild-
life.

Capability subclass llw; woodland suitability subclass
4w.

Lp—Lippincott silty clay loam. This deep, nearly
level, very poorly drained soil is in low lying areas on
outwash plains, terraces, and valley trains. In the lower
parts of depressions, it can be ponded by runoff from
adjacent higher lying soils. Slope is 0 to 2 percent. Most
areas are long and narrow and range from 10 to 200
acres in size.

Typically, the surface layer is very dark gray, friable
silty clay loam about 12 inches thick. The subsoil is
about 15 inches thick. The upper part is dark gray and
gray, mottled, firm clay; the lower part is gray, very fri-
able very gravelly loam. The substratum to a depth of
about 60 inches is light brownish gray, loose very gravel-
ly sand.

Included with this soil in mapping are small areas of
Homer soils on slight rises.

The seasonal high water table is at the surface in fall
and winter and in spring and other extended wet periods.
Permeability is moderate in the subsoil and rapid in the
substratum. Runoff is very slow or ponded. The root
zone is deep and has a low or moderate available water
capacity. Tilth is fair to good. Organic-matter content is
high. The upper part of the subsoil is slightly acid or
neutral, and the lower part is mildly alkaline.

Most of the acreage is farmed. This soil has good
potential for cultivated crops, hay, pasture, and trees.
The potential for building site development, sanitary fa-
cilities, and recreation uses is poor.

If artificially drained, this soil is well suited to corn,
soybeans, and small grain and to grasses and legumes
for hay and pasture. Row crops can be grown year after
year if optimum management is applied. Most cropped
areas have been drained. Seasonal wetness is the main
limitation on cropland. Subsurface drains and open
ditches provide drainage. Timely tillage is important be-
cause the soil puddles and clods if it is worked during
wet periods, when it is soft and sticky. Returning crop
residue to the soil and planting cover crops reduce crust-
ing, improve tilth, and increase the rate of water infiltra-
tion.

If this soil is used for pasture, controlled grazing is
needed, even in drained areas. If the pasture is grazed
during wet periods, when the soil is soft and sticky, the
surface layer compacts easily. The compaction results in
poor tilth. Pasture rotation and restricted grazing during
wet periods keep the pasture and the soil in 'good condi-
tion.
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This soil is suited to trees that are tolerant of wetness.
A few areas support native hardwoods. Tree seedlings
can survive and grow well only if competing vegetation is
controlled. Competing vegetation can be controlied or
removed by spraying, mowing, or disking. Wetness se-
verely limits the use of planting and harvesting equip-
ment in winter and spring.

Seasonal wetness, ponding, and seepage severely
limit the use of this soil as a site for buildings and most
sanitary facilities. The wetness also limits recreation
uses. Ditches are somewhat effective in controlling the
water if outlets are available. Excavations are limited in
winter and spring because the water table is high and
banks can slough. As a result of seepage, the effluent
from sanitary facilities can pollute underground water
supplies. Sanitary facilities should be connected to com-
mercial sewers if possible. Providing artificial drainage
and suitable base material improves local roads.

Capability subclass llw; woodland suitability subclass
2w,

Ls—Lippincott-Urban land complex. This map unit
consists of a nearly level, very poorly drained Lippincott
silty clay loam and Urban land. It occurs as a large low
lying area on terraces. The Lippincott soil makes up 50
to 65 percent of the unit and Urban land 20 to 35
percent. The Lippincott soil and Urban land are so intri-
cately mixed that mapping them separately is not practi-
cal. Slope is 0 to 2 percent.

Typically, the Lippincott soil has a surface layer of very
dark gray, friable silty clay loam about 12 inches thick.
The subsoil is about 20 inches thick. The upper part is
gray, mottled, firm clay; the lower part is gray, friable
gravelly loam. The substratum to a depth of about 60
inches is light brownish gray, loose very gravelly sand. In
places the soil has been radically altered. Some of the
low areas have been filled or leveled during construction,
and other small areas have been cut, built up, or
smoothed.

The Urban land part of the unit is covered by streets,
parking lots, buildings, and other structures that so ob-
scure or alter the soils that identification is not feasible.

Included with this unit in mapping are small areas of
Homer soils on slight rises.

Some of the acreage is artificially drained through
sewer systems, gutters, subsurface drains, and, to a
lesser extent, surface ditches. Unless drained, the Lip-
pincott soil has a water table near the surface during wet
periods and in some low positions is ponded by runoff
from higher adjacent areas. Permeability is moderate in
the subsoil and rapid in the substratum. Organic-matter
content is high. The root zone is deep and has a low or
moderate available water capacity. The upper part of the
subsoil is slightly acid or neutral, and the lower part is
mildly alkaline. The shrink-swell potential is moderate
throughout most of the subsoil and in the substratum.
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The Lippincott soil, or open part of the map unit, is
used for parks, building sites, lawns, and gardens. It has
fair potential for lawns, vegetable and flower gardens,
trees, and shrubs. It has poor potential for recreation
uses, building site development, and sanitary facilities.

The Lippincott soil is suited to grasses, flowers, vege-
tables, trees, and shrubs if excess water is removed.
Several methods of artificial drainage can be successtul
on this soil. Onsite investigation is needed to determine
the best method for a particular area. Perennial plants
selected for planting should have a fairly high tolerance
for wetness. Erosion generally is not a major problem
unless the soil is disturbed and exposed for a consider-
able period or is used as a watercourse. The spots of
cut and fill land generally are not well suited to lawns
and gardens. Tilth is very poor in exposed subsoil mate-
rial, which is sticky when wet and hard when dry.

Limitations are severe if the Lippincott soil is used as
a site for buildings and recreation areas. Artificial drain-
age is needed. Dwellings and small buildings should be
constructed without basements. Sanitary facilities should
be connected to commercial sewers and treatment facili-
ties. Replacing or covering the upper layers of the soil
with suitable base material minimizes maintenance of
local roads and streets.

Lippincott soil in capability subclass llw, woodland suit-
ability subclass 2w; Urban land not assigned to a capa-
bility subclass or a woodland suitability subclass.

Ma—Martisco mucky silt loam. This deep, nearly
level, very poorly drained soil is in low lying areas in
basins of former glacial lakes. It is subject to frequent
flooding. Slope is 0 to 2 percent. Most areas are irregu-
larly shaped and range from 10 to 150 acres in size.

Typically, the surface layer is very dark brown, friable
mucky silt loam about 10 inches thick. The subsurface
layer is very dark gray, friable silt loam about 6 inches
thick. The substratum to a depth of about 60 inches is
gray, mottled, firm silt loam over light gray, mottled, firm
and friable marl.

Included with this soil in mapping are small areas of
Edwards soils. These soils have a thick organic deposit
overlying the marl.

Water is near the surface and ponds for fong or very
long periods. Runoff is very slow. Permeability is moder-
ate or moderately rapid in the surface layer and subsoil
and slow in the marl. The root zone is mainly shallow to
marl and has a low available water capacity. It is mildly
alkaline or moderately alkaline. Organic-matter content is
very high. Tilth is good.

Most of the acreage is cropland or pasture. This soil
has fair potential for cropland and pasture. It has good
potential as habitat for wetland wildlife and poor potential
as a building site, as a site for sanitary facilities, and as
woodland.

The very poor natural drainage, the flooding, and the
marl close to the surface are the major limitations if this
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soil is farmed. If adequately drained, the soil can be used
for corn and soybeans. Subsurface drains and open
ditches provide drainage. Draining some areas is-diflicult
because adequate outlets are not available. The alkalin-
ity of the soil reduces the effectiveness of fertilizers.
Acid-base fertilizers help to solve this problem.

Water-tolerant grasses should be selected for hay and
pasture. Overgrazing or grazing during wet periods, when
the soil is soft and sticky, damages the pasture and
compacts the saoil.

This soil generally is not suited to woodland unless it
is drained. Undrained areas support some water-tolerant
trees and cattails, reeds, and sedges.

The use of this soil as a site for buildings, sanitary
facilities, and recreation areas is severely limited by
flooding, wetness; and poor stability. Undrained areas
provide good habitat for ducks, muskrat, and other wet-
land wildlife.

Capability subclass IVw; woodland suitability subclass
5w.

Mc—Martisco Variant silt loam. This deep, nearly
level, very poorly drained soil is in depressions in lake
plains. It is subject to frequent flooding. Slope is 0 to 2
percent. Most areas are irregularly shaped and range
from 20 to 60 acres in size.

Typically, the surface layer is dark grayish brown, fri-
able silt loam about 8 inches thick. The substratum to a
depth of about 60 inches is gray, light gray, and white,
friable silty marl.

Water is near the surface and ponds for long periods.
Runoff is very slow. Permeability is moderate in the sur-
face layer. The root zone is very shallow to marl and has
a very low available water capacity. It is moderately
alkaline. Organic-matter content is high.

This soil is commonly used as cropland or pasture. It
has poor potential for most uses. It is best suited as
habitat for wetland wildlife. .

The very poor natural drainage, the flooding, and the
shallowness to marl are the major limitations if this soil is
farmed. If adequately drained, the soil can be used for
corn and soybeans. Subsurface drains and open ditches
provide drainage. Draining some areas is difficult be-
cause adequate outlets are not available. The alkalinity
of the soil reduces the effectiveness of fertilizers. Acid-
base fertilizers help to solve this problem.

Water-tolerant grasses should be selected for hay and
pasture. Overgrazing or grazing during wet periods, when
the soil is soft and sticky, damages the pasture and
compacts the soil.

This soil generally is not suited to woodland uniess it
is drained. Undrained areas support some water-tolerant
trees and cattails, reeds, and sedges.

The use of this soil as a site for buildings, sanitary
facilities, and recreation areas is severely limited by
flooding, wetness, and poor stability. The soil does not
have the strength and stability needed to support vehicu-
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lar traffic during most of the year. Undrained areas pro-
vide habitat for wetland wildlife.

Capability subclass IVw; not assigned to a woodland
suitability subclass.

MhB—Miamian silt loam, 2 to 6 percent slopes.
This deep, gently sloping, well drained soil is on knolls
and short, uneven side slopes. Most areas are irregularly
shaped and range from 40 to 70 acres in size.

Typically, the surface layer is dark brown, friable silt
loam about 6 inches thick. The subsoil is about 21
inches thick. The upper part is dark yellowish brown, firm
clay loam and clay; the lower part is yellowish brown,
firm loam. The substratum to a depth of about 60 inches
is yellowish brown, calcareous, firm loam.

Included with this soil in mapping are narrow strips of
Crosby soils on the lower part of slopes and in drain-
ageways.

Permeability is moderately slow. Runoff is medium.
The root zone is mainly moderately deep to compact
glacial till. Available water capacity is moderate. Organic-
matter content also is moderate. Tilth is good. The upper
part of the subsoil ranges from strongly acid to neutral
and the lower part from slightly acid to mildly alkaline.

Most of the acreage is farmed. This soil has good
potential for cultivated crops, hay, pasture, and trees.
The potential is good for building site development and
fair or good for sanitary facilities.

This soil is suited to corn, soybeans, and small grain
and to grasses and legumes for hay and pasture. If the
soil is cultivated, erosion is a hazard. The surface layer
crusts after hard rains. Minimizing tillage, planting cover
crops, incorporating crop residue into the soil, and estab-
lishing waterways increase the rate of water infiltration
and reduce crusting and the risk of erosion. A few areas
that have long, smooth slopes can be farmed on the
contour.

The use of the soil for pasture or hay is effective in
controlling erosion. Overgrazing or grazing during wet
periods, when the soil is soft and sticky, causes surface
compaction, excessive runoff, and poor tilth. Pasture ro-
tation and restricted use during wet periods keep the
pasture and the soil in good condition.

This soil is well suited to trees. A few small areas
support native hardwoods. Plant competition can be re-
duced by spraying, mowing, or disking.

This soil is suited as a site for buildings and some
sanitary facilities if proper design and installation proce-
dures are used. It does not have the strength and stabil-
ity needed to support heavy vehicular traffic, especially
during wet periods. Local roads can be improved by
providing suitable base material. The moderately slow
permeability limits the soil as a septic tank absorption
field. It can be partly overcome by increasing the size of
the absorption area. Some areas are good sites for
ponds. :
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Capability subclass lle; woodland suitability subclass
10.

MhC2—Miamian silt loam, 6 to 12 percent slopes,
moderately eroded. This deep, sloping, well drained
soil is on knolls, ridges, and side slopes at the head of
drainageways. Most areas are irregularly shaped and
range from 5 to 50 acres in size.

Typically, the surface layer is brown, friable silt loam
about 6 inches thick. The subsoil is about 18 inches
thick. The upper part is dark yellowish brown, firm clay;
the lower part is yellowish brown, firm clay loam. The
substratum to a depth of about 60 inches is yellowish
brown, calcareous, firm loam.

Included with this soil in mapping are narrow strips of
Crosby soils on the lower part of slopes and in drain-
ageways. Also included are small areas on the upper
part of slopes where the surface layer is dark yellowish
brown silty clay loam.

Permeability is moderately slow. Runoff is rapid. The
root zone is mainly moderately deep to compact glacial
till. Available water capacity is moderate. Organic-matter
content is moderately low. Tilth is good. The upper part
of the subsoil ranges from strongly acid to neutral and
the lower part from slightly acid to mildly alkaline.

Most of the acreage is cropland or pasture. This soil
has fair potential for cropland and good potential for
pasture and trees. The potential is fair for building site
development and most sanitary facilities.

This soil is suited to corn, soybeans, and small grain
and to grasses and legumes for hay and pasture. The
erosion hazard is severe in cultivated areas. Including
grasses and legumes in the cropping system helps to
control erosion and maintains tilth in cultivated areas.
The surface layer crusts after hard rains. After it is
plowed when wet and sticky, the soil is cloddy. Minimiz-
ing tillage, planting cover crops, incorporating crop resi-
due into the soil, and tilling at proper moisture levels
increase- the rate of water infiltration and reduce crusting
and the risk of erosion. Grassed waterways are benefi-
cial. Some areas that have long, smooth slopes can be
farmed on the contour.

The use of this soil for pasture is effective in control-
ling erosion. Overgrazing or grazing during wet periods,
when the soil is soft and sticky, causes surface compac-
tion, excessive runoff, and poor tilth. Pasture rotation
and restricted use during wet periods keep the pasture
and the soil in good condition.

This soil is suited to trees. Plant competition can be
reduced by spraying, mowing, or disking. Protection
against erosion is needed on logging roads.

This soil is suited as a site for buildings and most
sanitary facilities if proper design and installation proce-
dures are used. Slope, moderately slow permeability, a
moderate shrink-swell potential, and low strength are the
main limitations. Septic tank absorption fields can be
improved by increasing the size of the absorption area.

33

Providing suitable base material improves local roads.
This soil is suitable for pond embankments.

Capability subclass llle; woodland suitability subclass
1o.

MhD2—Miamian silt loam, 12 to 18 percent slopes,
moderately eroded. This deep, moderately steep, well
drained soil is on convex ridgetops and side slopes
along drainageways. Most areas are irregularly shaped
and range from 5 to 30 acres in size.

Typically, the surface layer is brown, friable siit loam
about 5 inches thick. The subsoil is dark yellowish
brown, firm clay about 15 inches thick. The substratum
to a depth of about 60 inches is yellowish brown, calcar-
eous, firm loam.

Included with this soil in mapping are small areas on
the upper part of slopes where the surface layer is dark
yellowish brown clay loam.

Permeability is moderately slow. Available water ca-
pacity is moderate. Runoff is very rapid. The soil is
droughty during extended dry periods because water is
lost as runoff. The root zone is mainly moderately deep
to compact glacial till. Organic-matter content is moder-
ately low. Tilth is good. The upper part of the subsoil
ranges from strongly acid to neutral and the lower part
from slightly acid to mildly alkaline.

Most of the acreage is cropland and pasture. A few
areas are woodland. This soil has fair potential for pas-

_ture and good potential for woodland. It has poor poten-

tial for cultivated crops, building site development, and
sanitary facilities.

The slope limits the use of this soil as cropland. If the
soil is cultivated, the hazard of erosion is severe. Row
crops can be grown occasionally if erosion is controlled
and the soil is otherwise well managed. The slope
causes some problems in the use of machinery and in
the installation of erosion-control measures. After it is
plowed when sticky and wet, the soil is cloddy. It pud-
dles and crusts easily. Minimizing tillage, planting cover
crops, returning crop residue to the soil, and tilling and
harvesting at proper moisture levels help to control ero-
sion, increase the rate of water infiliration, and reduce
surface crusting. Grassed waterways are beneficial.

The use of this soil for pasture is effective in control-
ling erosion. Overgrazing or grazing during wet periods,
when the soil is soft and sticky, causes surface compac-
tion, excessive runoff, and poor tilth. Pasture rotation
and restricted use during wet periods keep the pasture
and the soil in good condition. The pasture can be re-
seeded with cover crops or companion crops or by
trash-mulch or no-till seeding methods.

This soil is suited to trees. Plant competition can be
reduced by spraying, mowing, or disking. The slope mod-
erately limits the use of equipment. Logging roads and
skid trails should be protected against erosion and es-
tablished across the slope if possible. This soil has good
potential as habitat for woodland wildlife.
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The slope and the moderately slow permeability se-
verely limit this soil as a site for most buildings and
sanitary facilities. If proper design and installation proce-
dures are used, the slope can be partly overcome. Main-
taining as much plant cover as possible on the site
during construction reduces the erosion hazard. Trails in
recreation areas should be protected against erosion
and laid out on the contour if possible.

Capability subclass IVe; woodland suitability subclass
r.

MhE2—Miamian silt loam, 18 to 25 percent slopes,
moderately eroded. This deep, steep, well drained soil
is along drainageways and on convex ridgetops. Most
areas are long and narrow and range from 5 to 30 acres
in size.

Typically, the surface layer is brown, friable silt loam
about 4 inches thick. The subsoil is about 16 inches
thick. The upper part is dark yellowish brown, firm clay;
the lower part is yellowish brown, firm clay loam. The
substratum to a depth of about 60 inches is yellowish
brown, calcareous, firm loam.

Included with this soil in mapping are areas on the
upper part of slopes where the surface layer is yellowish
brown clay loam.

Permeability is moderately slow. Available water ca-
pacity is moderate. Runoff is very rapid. The soil is
droughty during extended dry periods because water is
lost as runoff. The root zone is mainly moderately deep
to compact glacial till. Organic-matter content is low.
Tilth is good. The upper part of the subsoil ranges from
strongly acid to neutral and the lower part from slightly
acid to mildly alkaline.

Most of the acreage is pasture or woodland. This soil
has fair potential for pasture and good potential for
woodland and as habitat for woodland wildlife. It has
poor potential for cropland, building site development,
sanitary facilities, and recreation uses.

This soil is too steep for cultivated crops but can be
used for permanent pasture of grasses and legumes.
Erosion is a serious hazard unless adequate plant cover
is maintained. It is also a serious hazard when pastures
are reseeded. Trash-mulch or no-till seeding methods
reduce the risk of erosion. Pasture rotation and restricted
use during wet periods keep the pasture and the soil in
good condition.

Sizable areas support native hardwoods. This soil is
well suited to trees. The slope moderately limits the use
of equipment. Competing vegetation can be controlled
by spraying, mowing, or disking. Logging roads and skid
trails should be constructed on the contour and protect-
ed against erosion.

This soil is severely limited as a site for most buildings
and sanitary facilities because of the slope and the mod-
erately slow permeability. As much plant cover as possi-
ble is needed during construction. Trails in recreation

SOIL SURVEY

areas should be protected against erosion and laid out
on the contour if possible.

Capability subclass Vle; woodland suitability subclass
1r.

MhF—Miamian silt loam, 25 to 50 percent slopes.
This deep, very steep, well drained soil is along drain-
ageways. Most areas are long and narrow and range
from 15 to 80 acres in size.

Typically, the surface layer is dark grayish brown, fri-
able silt loam about 4 inches thick. The subsoil is dark
yellowish brown, firm clay about 16 inches thick. The
substratum to a depth of about 60 inches is yellowish
brown, calcareous, firm loam.

Included with this soil in mapping are areas where the
surface layer is dark yellowish brown clay loam.

Permeability is moderately slow. Available water ca-
pacity is moderate. Runoff is very rapid. The soil is
droughty during extended dry periods because water is
lost as runoff. The root zone is mainly moderately deep
to compact glacial till. Organic-matter content is low. The
upper part of the subsoil ranges from strongly acid to
neutral and the lower part from slightly acid to mildly
alkaline. ’

Most of the acreage is woodland. A few areas are
pastured. This soil has poor potential for most uses
because it is very steep. It has better potential as wood-
land, as habitat for woodland wildlife, and as a site for
some recreation uses.

This soil is too steep for cultivated crops or hay and is
limited as permanent pasture. The hazard of erosion is
very severe if the plant cover is removed.

This soil is suited to trees. Most areas support native
hardwoods. The slope severely limits the use of planting
and logging equipment. Logging roads and skid trails
should be protected against erosion and established
across the slope if possible. Plant competition can be
reduced by spraying and cutting.

Capability subclass Vile; woodland suitability subclass
1r.

MIB—Miamian-Urban land complex, undulating.
This map unit consists of Urban land and a deep, well
drained Miamian soil on knolls and short, uneven side
slopes in the uplands. Slopes range from 1 to 8 percent.
Areas generally range from 40 to 300 acres in size. They
are about 50 to 65 percent Miamian silt loam and 20 to
35 percent Urban land. The Miamian soil and the Urban
land are so intricately mixed or are in such small areas
that mapping them separately is not practical.

Typically, the Miamian soil has a brown, friable silt
loam surface layer about 6 inches thick. The subsoil is
about 21 inches thick. The upper part is dark yellowish
brown, firm clay loam and clay; the lower part is yellow-
ish brown, firm loam. The substratum to a depth of about
60 inches is yellowish brown, calcareous, firm loam. In
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places the soil has been radically altered. Some small
areas have been cut, built up, or smoothed.

The Urban land part of the unit is covered with streets,
parking lots, buildings, and other structures that so ob-
scure or alter the soil that identification is not feasible.

About 10 to 15 percent of this unit is included small
areas of Celina soils on the less sloping parts of the
landscape. These soils stay wet later in spring than the
Miamian soil. Also included in mapping are some areas
where limestone bedrock is at a depth of 40 to 60
inches.

Permeability is moderately slow in the Miamian soil.

Runoff is medium or slow. The root zone is mainly mod- -

erately deep to compact glacial till. Available water ca-
pacity is moderate. Organic-matter content also is mod-
erate. Tilth is good. The upper part of the subsoil ranges
from strongly acid to neutral and the lower part from
slightly acid to mildly alkaline. The shrink-swell potential
is moderate.

The Miamian soil, or open part of the map unit, is used
for parks, building sites, lawns, and gardens. It has good
potential for lawns, vegetable and flower gardens, and
trees and shrubs and as a site for most buildings and
recreation uses.

The Miamian soil is well suited to grasses, flowers,
vegetables, and trees and shrubs. Erosion is a hazard if
the soil is disturbed or the surface is bare. The surface
layer crusts after hard rains. Regular additions of organic
material increase the rate of water infiltration and reduce
crusting and the risk of erosion. The spots of cut and fill
are not well suited to lawns and gardens. Tilth is very
poor in exposed subsoil material, which is sticky when
wet and hard when dry.

The Miamian soil is suited as a site for buildings and
some sanitary facilities if proper design and installation
procedures are used. Providing suitable base material
improves local roads. Sanitary facilities should be con-
nected to central sewers and treatment facilities if possi-
ble. The foundations and footings of dwellings and small
buildings should be designed to prevent the structural
damage caused by the moderate strength and the
shrinking and swelling.

Miamian soil in capability subclass lle, woodland suit-
ability subclass 10; Urban land not assigned to a capabil-
ity subclass or woodland suitability subclass.

MIC—Miamian-Urban land complex, rolling. This
map unit consists of Urban land and a deep, well drained
Miamian soil on knolls, ridges, and side slopes in the
uplands. Slopes range from 5 to 16 percent. Areas gen-
erally are 80 to 300 acres in size. They are 50 to 65
percent Miamian silt loam and 20 to 35 percent Urban
land. The Miamian soil and the Urban land are so intri-
cately mixed or are in such small areas that mapping
them separately is not practical.

Typically, the Miamian soil has a brown, friable silt
loam surface layer about 6 inches thick. The subsoil is
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about 18 inches thick. The upper part is dark yellowish
brown, firm clay; the lower part is yellowish brown, firm
clay loam. The substratum to a depth of about 60 inches
is yellowish brown, calcareous, firm loam. In places the
soil has been radically altered. Some small areas have
been cut, built up, or smoothed.

The Urban land part of the unit is covered with streets,
parking lots, buildings, and other structures that so ob-
scure or alter the soil that identification is not feasible.

Included with this soil in mapping are narrow strips of
Celina soils on the lower part of slopes. These soils stay
wet later in spring than the Miamian soil.

Permeability is moderately slow in the Miamian soil.
Runoff is medium or rapid. The root zone is mainly mod-
erately deep to compact glacial till. Available water ca-
pacity is moderate. Organic-matter content also is mod-
erate. Tilth is good. The upper part of the subsoil ranges
from strongly acid to neutral and the lower part from
slightly acid to mildly alkaline.

The Miamian soil, or open part of the map unit, is used
for parks, building sites, lawns, and gardens. It has good
potential for lawns, vegetable and flower gardens, trees
and shrubs, and building site development and fair po-
tential for most sanitary facilities and recreation uses.

The Miamian soil is well suited to grasses, flowers,
vegetables, and trees and shrubs. Erosion is a hazard if
the soil is disturbed or the surface is bare. The surface
layer crusts after hard rains. Regular additions of organic
material increase the rate of water infiltration and reduce
crusting and the risk of erosion. The spots of cut and fill
are not well suited to lawns and gardens. Tilth is poor in
exposed subsoil material, which is sticky when wet and
hard when dry.

The Miamian soil is suited as a site for buildings and
most sanitary facilities if proper design and installation
procedures are used. The slope, the moderately slow
permeability, a moderate shrink-swell potential, and mod-
erate strength are the main limitations. Foundations and
footings of dwellings and small buildings should be de-
signed to prevent the structural damage caused by the
moderate strength and the shrinking and swelling. Pro-
viding suitable base material improves local roads. Sani-
tary facilities should be connected to central sewers and
treatment facilities if possible. As much plant cover as
possible is needed during construction to reduce the risk
of erosion.

Miamian soil in capability subclass llle, woodland suit-
ability subclass 10; Urban land not assigned to a capabil-
ity subclass or woodland suitability subclass.

MmC2—Miamian Variant silt loam, 6 to 15 percent
slopes, moderately eroded. This moderately deep,
sloping, well drained soil is along drainageways. Most
areas are long and narrow and range from 5 to 30 acres
in size.

Typically, the surface layer is dark grayish brown, fri-
able silt loam about 7 inches thick. The subsoil is dark
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brown and dark yellowish brown, firm clay about 15
inches thick. The substratum is yellowish brown, firm
gravelly loam over shale bedrock, which is at a depth of
about 35 inches.

Iincluded with this soil in mapping are narrow strips of
other Miamian soils on the lower part of slopes.

Permeability is moderately slow. Runoff is rapid. The
root zone is moderately deep to shale bedrock. Available
water capacity is low. Organic-matter content is moder-
ately low. Tilth is good. The upper part of the subsoil is
slightly acid or neutral, and the lower part is slightly acid
to mildly alkaline.

This soil is used as cropland, pasture, and woodland.
It has fair potential for cropland and good potential for
pasture and woodland. The potential for sanitary facilities
and building site development is poor or fair.

This soil is suited to corn, soybeans, and small grain
and to grasses and legumes for hay and pasture. The
erosion hazard is severe in cultivated areas, especially if
the area is plowed in the fall. Including grasses and
legumes in the cropping system helps to control erosion
and maintain tilth in cultivated areas. The surface layer
crusts after hard rains. After it is plowed when wet and
sticky, the soil is cloddy. Minimizing tillage, planting cover
crops, incorporating crop residue into the soil, and tilling
at proper moisture levels increase the rate of water infil-
tration and reduce crusting, soil compaction, and the risk
of erosion.

The use of this soil for pasture is effective in control-
ling erosion. Overgrazing or grazing during wet periods,
when the soil is soft and sticky, causes surface compac-
tion, excessive runoff, and poor tilth. The pasture can be
reseeded with cover crops or companion crops or by
trash-mulch or no-till seeding methods. Pasture rotation
and restricted use during wet periods keep the pasture
and the soil in good condition.

This soil is well suited to trees. Plant competition can
be reduced by spraying, mowing, or disking. Protection
against erosion is needed on logging roads and skid
trails.

The moderate depth to bedrock, the slope, the moder-
ately slow permeability, a moderate shrink-swell poten-
tial, and insufficient strength limit the use of this soil as a
site for buildings and sanitary facilities. These limitations
can be partly overcome through proper design and in-
stallation procedures. Providing suitable base material
improves local roads.

Capability subclass llle; woodland suitability subclass
20.

MoB—Milton silt loam, 2 to 6 percent slopes. This
moderately deep, gently sloping, well drained soii is on
knolls and side slopes at the head of drainageways.
Most areas are irregularly shaped and range from 10 to
30 acres in size.

Typically, the surface layer is dark grayish brown, fri-
able silt loam about 7 inches thick. The subsoil is about
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16 inches thick. The upper part is yellowish brown, firm
silty clay loam; the lower part is dark yellowish brown,
firm clay. Limestone bedrock is at a depth of about 23
inches.

Included with this soil in mapping are small areas of
somewhat poorly drained soils that are underiain by bed-
rock at a depth of 20 to 40 inches. These soils are in
drainageways.

Permeability is moderate or moderately slow. Runoff is
medium. The root zone is moderately deep to limestone
bedrock and has a low available water capacity. Organic-
matter content is moderate. The surface layer can be
easily tilled throughout a fairly wide range in moisture
content. The upper part of the subsoil is slightly acid or
neutral, and the lower part is neutral or mildly alkaline.

Most of the acreage is farmed. This soil has good
potential for cultivated crops, hay, pasture, and trees.
The potential is fair for building site development- and
poor for sanitary facilities.

This soil is suited to corn, soybeans, and small grain
and to grasses and legumes for hay and pasture. If the
soil is cultivated, erosion is a hazard. The surface layer
crusts and puddles after hard rains. Minimizing tillage,
planting cover crops, incorporating crop residue into the
soil, and establishing grassed waterways increase the
rate of water infiltration and reduce crusting and the risk
of erosion.

The use of this soil for pasture or hay is effective in
controlling erosion. Overgrazing or grazing during wet
periods, when the soil is soft and sticky, causes surface
compaction, excessive runoff, and poor tilth. Pasture ro-
tation and restricted use during wet periods keep the
pasture and the soil in good condition.

This soil is well suited to trees. A few small areas
support native hardwoods. Plant competition can be re-
duced by spraying, mowing, or disking.

The moderate depth to bedrock, a moderate shrink-
swell potential, and the moderate or moderately slow
permeability limit this soil as a site for buildings and
sanitary facilities. Also, the effluent from sanitary facilities
can move through fissures in the limestone bedrock and
poliute underground water supplies. Sanitary facilities
should be connected to central sewers if possible. This
soil is better suited as a site for houses without base-
ments than as a site for houses with basements because
blasting of bedrock generally is needed before a base-
ment can be constructed. Local roads can be improved
by replacing the surface layer and subsoil with suitable
base material.

Capability subclass lle; woodland suitability subclass
20.

MoC2—Milton silt loam, 6 to 12 percent slopes,
moderately eroded. This moderately deep, sloping, well
drained soil is on knolls and side slopes at the head of
drainageways. Most areas are irregularly shaped and
range from 5 to 30 acres in size.
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Typically, the surface layer is brown, friable silt loam
about 6 inches thick. The subsoil is brown, firm clay
about 24 inches thick. Limestone bedrock is at depth of
about 30 inches.

Included with this soil in mapping are areas on the
upper part of slopes where the surface layer is brown
silty clay loam.

Permeability is moderate or moderately slow. Runoff is
rapid. The root zone is moderately deep to limestone
bedrock and has a low available water capacity. Organic-
matter content is moderately low. Tilth is fair. The upper
part of the subsoil is slightly acid or neutral, and the
lower part is neutral or mildly alkaline.

Most of the acreage is cropland or pasture. This soil
has fair potential for cropland and good potential for
pasture and woodland. The potential is fair or poor for
building site development and poor for sanitary facilities.

This soil is not well suited to row crops because of the
low available water capacity and the erosion hazard. If
erosion is controlled, row crops can be grown. The crop-
ping system should include close-growing crops and
grasses and legumes that provide a large amount of
crop residue. The surface layer crusts after heavy rains.
After it is plowed when wet and sticky, the soil is cloddy.
Minimizing tillage, planting cover crops, establishing
grassed waterways, and tilling at proper moisture levels
improve tilth, increase the rate of water infiltration, and
reduce the risk of erosion.

This soil is well suited to hay and pasture. Surface
compaction, poor tilth, increased runoff, and reduced
productivity result from overgrazing and from grazing
during wet periods, when the soil is soft and sticky.
Pasture rotation and timely deferment of grazing keep
the pasture and the soil in good condition.

Some areas support native hardwoods. This soil is
suited to trees and other vegetation grown as habitat for
wildlife. Plant competition can be reduced by spraying,
mowing, and disking. Protection against erosion is
needed on logging roads and skid trails.

The moderate depth to bedrock, a moderate shrink-
swell potential, the slope, and the moderate or moder-
ately slow permeability limit this soil as a site for build-
ings and sanitary facilities. Also, the effluent from sani-
tary facilities can move through fissures in the limestone
bedrock and pollute underground water supplies. Sani-
tary facilities should be connected to central sewers if
possible. Blasting of bedrock generally is needed before
a basement can be constructed. Local roads can be
improved by replacing the surface layer and subsoil with
suitable base material.

Capability subclass llle; woodland suitability subclass
20.

MoD2—Milton silt loam, 12 to 18 percent slopes,
moderately eroded. This moderately deep, moderately
steep, well drained soil is along drainageways. Most
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areas are long and narrow and range from 10 to 50
acres in size.

Typically, the surface layer is dark grayish brown, fri-
able silt loam about 6 inches thick. The subsoil is about
28 inches thick. The upper part is brown, firm clay; the
lower part is dark brown and dark yellowish brown, firm
clay and clay loam. Limestone bedrock is at a depth of
about 34 inches.

Included with this soil in mapping are small areas of
soils that have bedrock within a depth of 20 inches.

Permeability is moderate or moderately slow. Runoff is
very rapid. Available water capacity is low, and the soil is
droughty during extended dry periods. Organic-matter
content is moderately low. The surface layer can be
easily tilled throughout a fairly wide range in moisture
content. The upper part of the subsoil is slightly acid or
neutral, and the lower part is neutral or mildly alkaline.

Most of the acreage is cropland, hayland, or pasture.
This soil has poor potential for cropland and fair poten-
tial for permanent pasture. The potential for building site
development and sanitary facilities is poor.

The slope and the low available water capacity se-
verely limit the use of this soil for row crops and small
grain. The major management problem is controlling ero-
sion. If good management is applied, row crops can be
grown occasionally in areas that are being reseeded.
The slope hinders machinery and the installation of ero-
sion-control measures. After it is plowed when sticky and
wet, the soil is cloddy. It puddles and crusts easily.
Minimizing tillage, returning crop residue to the soil, and
establishing grassed waterways help to control erosion,
increase the rate of water infiltration, and improve tilth.

The use of this soil for pasture is effective in control-
ling erosion. Surface compaction, poor tilth, increased
runoff, and reduced productivity result from overgrazing
and from grazing during wet periods, when the soil is
soft and sticky. Drought-resistant grasses and legumes
should be selected in new seedings. The pasture can be
reseeded with cover crops or companion crops or by
trash-mulch or no-till seeding methods. Pasture rotation
and timely deferment of grazing keep the pasture and
the soil in good contiion.

The soil is well suited to trees. Some areas support
native hardwoods. Plant competition can be reduced by
spraying, mowing, or disking. The slope moderately limits
the use of equipment. Logging roads and skid trails
should be protected against erosion and established
across the slope if possible. This soil has good potential
as habitat for woodland wildlife.

The slope, the moderate depth to bedrock, and the
moderate or moderately slow permeability severely limit.
the use of this soil as a site for buildings and sanitary
facilities. Trails in recreation areas should be protected
against erosion and laid out on the contour if possible.

Capability subclass IVe; woodland suitability subclass
2r.
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Mt—Montgomery silty clay loam. This deep, nearly
level, very poorly drained soil is in flat or depressional
areas on till plains and slack water terraces. In the lower
parts of depressions, it can be ponded by runoff from
adjacent higher lying soils. Slope is 0 to 2 percent. Most
areas are round or irregularly shaped and range from 20
to 400 acres in size.

Typically, the surface layer is very dark gray, friable
silty clay loam about 10 inches thick. The subsurface
layer is very dark gray, mottled, firm silty clay about 6
inches thick. The subsoil is mottled, firm silty clay about
30 inches thick. The upper part is dark gray; the lower
part is light olive brown. The substratum to a depth of
about 68 inches is light olive brown, calcareous, firm silty
clay. It is mottled in the upper part.

Included with this soil in mapping are areas where the
surface layer is silty clay and tilth is poor.

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. Runoff is very slow or
ponded. The root zone is deep and has a high available
water capacity. This soil can be tilled within a narrow
range of moisture content. Organic-matter content is
high. The subsaoil is slightly acid to mildly alkaline.

Most of the acreage is farmed. This soil has good
potential for cropland, pasture, and woodland and as
habitat for wetland wildlife. The potential for building site
development and sanitary facilities is poor.

If artificially drained, this soil is well suited to corn,
soybeans, and small grain and to grasses and legumes
for hay and pasture. If optimum management is applied,
row crops can be grown year after year. Most cropped
areas have been drained. Seasonal wetness is the main
limitation on cropland. Subsurface drains and open
ditches commonly provide drainage. The soil becomes
compact and cloddy if tilled during wet periods, when it
is soft and sticky. Incorporating crop residue or other
organic material into the surface layer and planting cover
crops improve tilth and increase the rate of water infiltra-
tion.

This soil is suited to pasture and hay. Surface compac-
tion, poor tilth, reduced growth, and a decreased infiltra-
tion rate result from overgrazing or grazing during wet
periods. Plant selection, pasture rotation, and timely de-
ferment of grazing keep the pasture and the soil in good
condition.

This soil is suited to trees that can grow on wet sites.
Seedlings grow well if competing vegetation is controlled
or removed by spraying, mowing, or disking. Survival and
growth rates can be increased by good site preparation.
Logging can be done during the drier part of the year.

The wetness, the slow or very slow permeability, and a
high shrink-swell potential severely limit this soil as a site
for buildings and sanitary facilities. Surface drains and
storm sewers can remove surface water. Providing artifi-
cial drainage and suitable base material improves local
roads.
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Capability subclass lllw; woodland suitability subclass
2w. )

MyC2—Morley silt loam, 6 to 12 percent slopes,
moderately eroded. This deep, sloping, well drained
soil occurs as long and narrow areas on convex ridge-
tops, on side slopes above steeper areas, and along well
defined waterways. Most areas are 5 10 25 acres in size.

Typically, the surface layer is brown, firm silt loam
about 8 inches thick. The subsoil is yellowish brown, firm
clay and clay loam about 19 inches thick. The substra-
tum to a depth of about 60 inches is yellowish brown,
calcareous, firm clay loam.

Included with this soil in mapping are small areas of
Blount soils along drainageways and Glynwood soils on
the lower part of slopes. Also included are small areas of
a severely eroded soil that has a yellowish brown silty
clay loam surface layer.

Permeability is slow. Available water capacity is mod-
erate. Runoff is rapid. The soil is droughty during ex-
tended dry periods because water is lost as runoff. The
root zone is mainly moderately deep to compact glacial
till. Organic-matter content is moderately low. The sur-
face layer can be easily tilled throughout a fairly wide
range in moisture content. The upper part of the subsoil
is slightly acid or neutral, and the lower part is neutral or
mildly alkaline.

Most of the acreage is farmed. This soil has fair poten-
tial for cultivated crops and good potential for hay, pas-
ture, and trees. The potential is fair for building site
development and poor or fair for sanitary facilities.

This soil is suited to corn, soybeans, and small grain
and to grasses and legumes for hay and pasture. If
cultivated crops are grown, further erosion damage can
occur. Including grasses and legumes in the cropping
system helps to control erosion and maintain tilth in
cultivated areas. A few areas have long, smooth slopes
that can be farmed on the contour. After it is plowed
when wet and sticky, the soil is cloddy. It puddles and
crusts easily. Minimizing tillage, planting cover crops, in-
corporating crop residue into the soil, and tilling at
proper moisture levels increase the rate of water infiltra-
tion and reduce crusting and the risk of erosion.

Surface compaction, poor tilth, reduced productivity,
and increased runoff result from overgrazing and from
grazing when the soil is too wet. Proper stocking rates,
plant selection, pasture rotation, timely deferment graz-
ing, and applications of a proper amount and kind of
fertilizer keep the pasture and the soil in good condition.

This soil is well suited to trees. A few areas support
native hardwoods. Seedlings survive and grow well if
competing vegetation is controlled or removed by spray-
ing, mowing, or disking.

The slope, the slow permeability, some seasonal wet-
ness, and the shrink-swell potential moderately limit this
soil as a site for buildings and sanitary facilities. The soil
is suited to these uses only if proper design and installa-
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tion procedures are used. Providing suitable base materi-
al improves local roads by overcoming the risk of
damage caused by low strength. This soil is suitable for
pond embankments.

Capability subclass llle; woodland suitability subclass
20.

MyD2—Morley silt loam, 12 to 18 percent slopes,
moderately eroded. This deep, moderately steep, well
drained soil is on convex ridgetops, on side slopes
above steeper areas, and along well defined waterways.
Areas are long and narrow or irregularly shaped and
range from 10 to 70 acres.

Typically, the surface layer is brown, firm silt loam
about 6 inches thick. The subsoil is yellowish brown and
dark yellowish brown, firm clay about 14 inches thick.
The substratum to a depth of about 60 inches is yellow-
ish brown, calcareous, firm clay loam.

Included with this soil in mapping are narrow strips
where slopes are 18 to 25 percent. Also included are
small areas of severely eroded soils that have a yellow-
ish brown silty clay loam surface layer.

Permeability is slow. Available water capacity is mod-
erate. Runoff is very rapid. The soil is droughty during
extended dry periods because water is lost as runoff.
The root zone is mainly moderately deep to compact
‘glacial till. Organic-matter content is moderately low. Tilth
is good. The upper part of the subsoil is slightly acid or
neutral, and the lower part is neutral or mildly alkaline.

Most of the acreage is pasture. This soil has poor
potential for cultivated crops and fair potential for hay. It
has good potential for woodland and as habitat for
woodland wildlife. The potential for sanitary facilities,
building site development, and most recreation uses is
poor. .

This soil is better suited to hay and pasture than to
row crops, but row crops can be grown occasionally if
erosion is controlled and the soil is otherwise well man-
aged. The main concerns of management are the very
severe erosion hazard and maintenance of tilth. The
slope causes some problems in the use of machinery
and in the installation of erosion-control measures. After
it is 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 har-
vesting at proper moisture levels help to control erosion,
improve tilth, and increase the rate of water infiltration.

The use of this soil as pasture or hayland is effective
in controlling erosion. Surface compaction, poor tilth, in-
creased runoff, and reduced productivity result from
overgrazing or grazing when the soil is too wet. Proper
stocking rates, plant selection, pasture rotation, timely
deferment of grazing, and applications of the proper kind
and amount of fertilizer keep the pasture and the soil in
good condition. Reseeding with cover crops or compan-
ion crops or by trash-mulch or no-till seeding methods
reduces the risk of erosion.
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A few areas support native hardwoods. This soil is well
suited to trees. Seedlings survive and grow well if com-
peting vegetation is controlled or removed by spraying,
mowing, or disking. Logging roads and skid trails should
be protected against erosion and established across the
slope if possible.

The slope, the slow permeability, and some seasonal
wetness severely limit this soil as a site for buildings and
sanitary facilities. If proper design and installation proce-
dures are used, the limitation imposed by slope can be
partly overcome. Increased runoff and erosion are prob-
lems during construction. Trails in recreation areas
should be protected against erosion and laid out on the
contour if possible.

Capability subclass IVe; woodland suitability subclass
ar.

Mz—Muskego muck. This deep, nearly level, very
poorly drained soil is in low areas on outwash plains and
till plains. 1t is frequently flooded. Slope is 0 to 2 percent.
Most areas are irregularly shaped and range from 20 to
80 acres in size.

Typically, the surface layer is very dark brown, friable
muck about 5 inches thick. Below this, to a depth of
about 47 inches, is dark brown, very dark brown, black,
very dark grayish brown, and very dark gray, friable and
firm muck. The substratum to a depth of about 75 inches
is very dark grayish brown, slightly plastic sedimentary
peat.

Water is near the surface and ponds for long periods.
Permeability is moderately rapid to moderately slow in
the muck and slow in the sedimentary peat. Runoff is
very slow. The root zone is deep and has a very high
available water capacity. It ranges from very strongly
acid to neutral.

Most of the acreage is farmed. A few areas are used
as habitat for wetland wildlife. This soil has good poten-
tial for cropland and pasture and as habitat for wetland
wildlife. The potential for woodland, building site develop-
ment, and sanitary facilities is poor.

The very poor natural drainage, the flooding, and the
underlying sedimentary peat are the major limitations for
farming. This soil is suitable as cropland if adequately
drained. Cultivated crops are well suited and can be
grown year after year if optimum management is applied.
Small grain is not well suited because of the flooding
and the possibility of lodging and frost heave. Subsur-
face drains and open ditches provide drainage. Con-
structing or maintaining outlets is expensive in some
areas. Ditchbanks are unstable. Subsidence or shrinkage
occurs after the soil is drained. As a result, subsurface
drains are displaced. Because the soil is made up of fine
particles, soil blowing is a major hazard in the larger
areas. Planting cover crops, returning crop residue to the
soil,. establishing windbreaks, and irrigating reduce the
risk of soil blowing.
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This soil is suited to grasses grown for hay or pasture.
Legumes, such as alfalfa, are not well suited because of
frost heave. Water-tolerant grasses, especially reed can-
arygrass, grow well. Overgrazing and grazing during wet
periods, when the soil is soft and sticky, damage the
pasture.

This soil generally is not well suited to trees unless it
is drained. Undrained areas support water-tolerant trees
and some cattails, reeds, and sedges. Wetness seriously
limits the use of logging equipment.

Flooding, wetness, seepage, and low strength severely
limit this soil as a site for buildings and sanitary facilities.
Local roads can be improved by replacing the organic
deposit with suitable base material and by providing
drainage. Undrained areas provide good habitat for duck,
muskrat, and other kinds of wetland wildlife.

Capability subclass 1Vw; woodland suitability subclass
3w.

NaA—Nappanee silt loam, 0 to 2 percent slopes.
This deep, nearly level, somewhat poorly drained soil
occurs as broad areas on uplands. Most areas are irreg-
ularly shaped and 5 to 200 acres in size.

Typically, the surface layer is dark grayish brown, fri-
able silt loam about 9 inches thick. The subsoil is brown,
mottled, firm clay about 24 inches thick. The substratum
to a depth of about 60 inches is yellowish brown, calcar-
eous, firm silty clay and clay.

Included with this soil in mapping are small areas of
Paulding soils in shallow depressions and drainageways.

The seasonal high water table is perched near the
surface in winter and in spring and other extended wet
periods. Permeability is very slow. Runoff is slow. The
root zone is mainly moderately deep to compact glacial
till. Available water capacity is moderate. Organic-matter
content also is moderate. The shrink-swell potential is
high. This soil tends to crust and puddle after heavy
rains. The upper part of the subsoil is medium acid to
neutral, and the lower part is neutral or mildly alkaline.

Most of the acreage is farmed. This soil has fair poten-
tial for cultivated crops and good potential for hay, pas-
ture, and trees. The potential for sanitary facilities and
building site development is poor.

This soil is suited to corn, soybeans, and small grain
and to grasses and legumes for hay. It warms and dries
slowly in spring. Wetness delays planting and limits the
choice of crops. Surface and subsurface drains lower the
water table, but water moves slowly into the subsurface
drains. Cover crops, incorporation of crop residue into
the soil, crop rotations, and tillage at proper moisture
levels improve tilth and increase the organic-matter con-
tent. This soil can be worked within a narrow range in
moisture content. Surface compaction occurs if the soil
is tilled or crops are harvested during wet periods, when
the soil is soft and sticky.

This soil is suitable for pasture. Overgrazing or grazing
during wet periods, when the soil is soft and sticky,
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causes surface compaction, excessive runoff, and poor
tilth. Pasture rotation and restricted use during wet peri-
ods keep the pasture and the soil in good condition.

This soil is suited to trees. A few small areas remain in
native hardwoods. Species that can tolerate some wet-
ness should be selected for new plantings. Plant compe-
tition can be reduced by spraying, mowing, and disking.
The use of harvesting equipment is limited during wet
periods.

The seasonal wetness, the very slow permeability, the
high shrink-swell potential, and low strength severely
limit the use of this soil as ‘a site for buildings and
sanitary facilities. Landscaping on building sites keeps
water away from foundations. Foundations should be
designed to prevent the structural damage caused by
shrinking and swelling. Sanitary facilities should be con-
nected to central sewers and treatment facilities if possi-
ble. Providing artificial drainage and suitable base materi-
al improves local roads.

Capability subclass lllw; woodland suitability subclass
3c.

NaB—Nappanee silt loam, 2 to 6 percent slopes.
This deep, gently sloping, somewhat poorly drained soil
is on low knolls and along drainageways in the uplands.
Most areas are irregularly shaped and 5 to 150 acres in
size.

Typically, the surface layer is dark grayish brown, fri-
able siit loam about 9 inches thick. The subsoil is brown,
mottled, firm clay about 24 inches thick. The substratum
to a depth of about 60 inches is yellowish brown, calcar-
eous, firm silty clay and clay.

Included with this soil in mapping are small areas of
St. Clair soils in the higher convex areas.

The seasonal high water table is perched near the
surface in winter and in spring and other extended wet
periods. Permeability is very slow. Runoff is medium. The
root zone is mainly moderately deep to compact glacial
till. Available water capacity is moderate. Organic-matter
content also is moderate. The shrink-swell potential is
high. The surface layer cracks during extremely dry peri-
ods (fig. 6). It tends to crust and puddle after heavy
rains. The: upper part of the subsoil is medium acid to
neutral, and the lower part is neutral or mildly alkaline.

Most of the acreage is farmed. This soil has fair poten-
tial for cultivated crops and good potential for hay, pas-
ture, and trees. The potential for sanitary facilities and
building site development is poor.

This soil is suited to corn, soybeans, and small grain
and to grasses and legumes for hay. Erosion, wetness,
and surface crusting are the main management con-
cerns. Undrained areas warm and dry slowly in spring. In
drained areas the drainage system commonly is one of
randomly spaced subsurface drains because the surface
is uneven. Water moves slowly into these drains. This
soil can be worked within a narrow range in moisture
content. Soil compaction occurs if the soil is tilled or
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crops are harvested during wet periods, when the soil is
soft and sticky. Minimizing tillage, planting deep rooted
cover crops, and incorporating crop residue or other or-
ganic material into the surface layer improve tilth, in-
crease the infiltration rate, and reduce surface crusting
.and the risk of erosion. Leaving crop residue on the
surface in the fall and not plowing until spring also help
to protect the soil against erosion. Grassed waterways
are needed.

This soil is suited to pasture. Overgrazing or grazing
when the soil is too wet, however, causes surface com-
paction, excessive runoff, and poor tilth. Pasture rotation
and restricted use during wet periods keep the pasture
and the sail in good condition.

A few areas support native hardwoods. This soil is well
suited to trees and shrubs that can withstand seasonal
wetness. Reforestation with desirable species is difficult
because of plant competition. Plant competition can be
reduced by spraying, mowing, and disking. The use of
harvesting equipment is limited during wet periods.

The seasonal wetness, the very slow permeability, the
high shrink-swell potential, and low strength severely
limit the use of this soil as a site for buildings and
sanitary facilities. Landscaping on building sites keeps
surface water away from foundations. Foundations
should be designed to prevent the structural damage
caused by shrinking and swelling. Sanitary facilities
should be connected to central sewers and treatment
facilities if possible. Providing artificial drainage and suit-
able base material improves local roads. Some areas are
good sites for ponds (fig. 7).

Capability subclass lile; woodland suitability subclass
3c.

NnA—Nineveh silt loam, 0 to 2 percent slopes. This
deep, nearly level, well drained soil is on broad flats on
outwash plains and valley trains. Most areas are long
and narrow and range from 5 to 50 acres in size.

Typically, the surface layer is very dark grayish brown,
friable silt loam about 9 inches thick. The subsurface
layer is very dark grayish brown, friable silt loam about 7
inches thick. The subsoil is about 21 inches thick. The
upper part is dark brown, firm silty clay loam and clay
loam; the lower part is dark brown and dark yellowish
brown, firm clay loam and gravelly loam. The substratum
to a depth of about 60 inches is yellowish brown, calcar-
eous, loose very gravelly sand.

Included with this soil in mapping are small areas on
slight rises where the surface layer is gravelly loam.
Available water capacity is lower in these included areas.

Permeability is moderate in the subsoil and very rapid
in the substratum. Runoff is slow. The root zone is
mainly moderately deep to sand and gravel and has a
moderate available water capacity. Organic-matter con-
tent is moderate. The surface layer can be easily tilled
throughout a fairly wide range in moisture content. The
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upper part of the subsoil is slightly acid or neutral, and
the lower part is neutral or mildly alkaline.

Most of the acreage is farmed. This soil has good
potential for cultivated crops, hay, pasture, trees, building
site development, and recreation uses.

This soil is well suited to corn, soybeans, and small
grain and to grasses and legumes for hay and pasture.
Droughtiness is the main limitation on cropland. The soil
is well suited to irrigation. Crops can be seeded early
because the soil warms and dries early in spring. Row
crops can be grown year after year if optimum manage-
ment is applied. Returning crop residue to the soil or
regularly adding other organic material and minimizing
tilage improve fertility, reduce crusting, and increase the
rate of water intake.

Overgrazing pasture or grazing during wet periods,
when the soil is soft and sticky, causes compaction and
poor tilth. Pasture rotation and deferment of grazing
during wet periods keep the pasture and the soil in good
condition.

This soil is suited to trees. Plant competition can be
reduced by spraying, mowing, and disking.

Although low strength and the shrink-swell potential
are moderate limitations, this soil is suitable as a site for
buildings. The low strength can be overcome by extend-
ing the building foundation to the substratum. Local
roads can be improved by replacing the subsoil with
suitable base material. The possible pollution of under-
ground water supplies limits this soil as a site for sanitary
facilities. Lawns are adversely affected by droughtiness
during dry periods. The soil is a good source of sand and
gravel.

Capability subclass lls; woodland suitability subclass
10.

OcA—Ockley silt loam, 0 to 2 percent slopes. This
deep, nearly level, well drained soil occurs as broad
areas on outwash terraces. Most areas are long and
narrow or irregularly shaped and 5 to 70 acres in size.

Typically, the surface layer is brown, friable silt loam
about 10 inches thick. The subsoil is about 35 inches
thick. The upper part is dark yellowish brown, friable silt
loam and firm clay loam; the next part is brown, firm
clay; the lower part is dark brown, firm clay loam and
gravelly clay loam. The substratum to a depth of about
60 inches is brown, calcareous, loose very gravelly sand.

Included with this soil in mapping are small areas of
well drained Eldean soils on slight rises.

Permeability is moderate in the subsoil and very rapid
in the substratum. Runoff is slow. The root zone is deep
and has a moderate or high available water capacity.
Organic-matter content is moderate. The surface layer
can be easily tilled throughout a fairly wide range in
moisture content. It tends to crust, however, after heavy
rains. The upper part of the subsoil ranges from very
strongly acid to medium acid. The acidity decreases with
increasing depth.
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Most of the acreage is farmed. This soil has good
potential for cultivated crops, hay, pasture, trees, building
site development, and recreation uses.

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 (fig. 8) 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 a high
level of fertility and good soil structure. Minimizing tillage,
planting cover crops, and incorporating crop residue or
other organic material into the surface layer maintain
tilth, increase the infiltration rate, and reduce crusting.

This soil is well suited to pasture. Surface compaction,
poor tilth, and a decreased infiltration rate result from
overgrazing and from grazing during wet periods, when
the soil is soft and sticky. Pasture rotation and timely
deferment of grazing keep the pasture and the soil in
good condition.

This soil is well suited to trees. Seedlings are easily
established if competing vegetation is controlled or re-
moved. Plant competition can be reduced by spraying,
mowing, or disking.

Even though the shrink-swell potential and low
strength are moderate limitations, this soil is well suited
to building site development. These limitations can be
partly overcome by extending foundations to the underly-
ing sand and gravel and by backfilling with suitable mate-
rial. Local roads can be improved by providing suitable
base material. The possible contamination of ground
water limits the use of this soil as a site for some sani-
tary facilities. The soil is well suited to recreation uses. It
is a good source of sand and gravel.

_ Capability class I; woodland suitability subclass 1o.

OcB—Ockley silt loam, 2 to 6 percent slopes. This
deep, gently sloping, well drained soil is on low rises on
broad outwash terraces. Most areas are long and narrow
or irregularly shaped and 5 to 35 acres in size.

Typically, the surface layer is brown, friable silt loam
about 10 inches thick. The subsoil is about 33 inches
thick. The upper part is yellowish brown, friable silt loam
and firm silty clay loam; the lower part is brown or dark
brown, firm silty clay loam and gravelly clay loam. The
substratum to a depth of about 60 inches is brown,
calcareous, loose very gravelly sand.

Included with this soil in mapping are small areas of
Eldean soils in the higher convex areas on the land-
scape.

Permeability is moderate in the subsoil and very rapid
in the substratum. Runoff is medium. The root zone is
deep and has a moderate or high available water capac-
ity. Organic-matter content is moderate. The surface
layer can be easily tilled throughout a fairly wide range in
moisture content. It tends to crust, however, after heavy
rains. The upper part of the subsoil ranges from very
strongly acid to medium acid. The acidity decreases with
increasing depth.

SOIL SURVEY

Most of the acreage is farmed. This soil has good
potential for cultivated crops, hay, pasture, trees, building
site development, and recreation uses.

This soil is suited to all of the crops commonly grown
in the county. Row crops can be grown year after year if
erosion is controlled. The soil dries early in spring. It is
suited to irrigation and minimum tillage. The major man-
agement 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 ftilth.

The use of this soil as pastureland or hayland is éffec-
tive in controlling erosion. The soil is well suited to graz-
ing early in spring. Overgrazing or grazing during wet
periods, when the soil is soft and sticky, causes surface
compaction, excessive runoff, and poor tilth. Pasture ro-
tation and restricted use during wet periods keep the
pasture and the soil in good condition.

This soil is well suited to trees, but only a few areas
remain in native hardwoods. Seedlings are easily estab-
lished if competing vegetation is controlled or removed.
Plant competition can be reduced by spraying, mowing,
or disking.

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 underly-
ing sand and gravel and by backfilling with suitable mate-
rial. Local roads can be improved by providing suitable
base material. The possible contamination of ground
water limits the use of this soil as a site for some sani-
tary facilities. The soil is well suited to most recreation
uses. It is a good source of sand and gravel.

Capability subclass lle; woodland suitability subclass
10.

PaB—Parr silt loam, 1 to 4 percent slopes. This
deep, nearly level and gently sloping, well drained soil is
on low rises in the uplands. Most areas are irregularly
shaped and 50 to 200 acres in size.

Typically, the surface layer is very dark grayish brown,
friable silt loam about 10 inches thick. The subsurface
layer is very dark grayish brown, friable silt loam about 4
inches thick. The subsoil is about 25 inches thick. The
upper part is dark yellowish brown, firm silt loam and silty
clay loam; the lower part is yellowish brown and brown,
firm clay loam. The substratum to a depth of about 66
inches is brown and yellowish brown, calcareous, firm
clay loam and loam. .

Included with this soil in mapping are narrow strips of
Crosby soils on the lower part of slopes and in drain-
ageways. .

Permeability is moderate or moderately slow. Runoff is
slow or medium. The root zone is mainly moderately
deep to compact glacial till. Available water capacity is
high. Organic-matter content also is high. Tilth is good.
The subsaoil is slightly acid or medium acid.
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Most of the acreage is farmed. This soil has good
potential for cultivated crops, hay, pasture, and trees.
The potential is good for building site development and
fair or good for sanitary facilities.

This soil is suited to corn, soybeans, and small grain
and to grasses and legumes for hay and pasture. Mini-
mizing tillage, planting cover crops, and incorporating
crop residue into the soil maintain tilth, increase the rate
of water infiltration, reduce crusting, and improve soil-
seed contact. Surface compaction, poor tilth, and de-
creased infiltration result from overgrazing and from
grazing during wet periods, when the soil is soft and
sticky. Pasture rotation and timely deferment of grazing
keep the pasture and the soil in good condition.

This soil is suited as a site for buildings and sanitary
facilities if proper design and installation procedures are
used. Local roads can be improved by providing suitable
base material. The moderaie or moderately slow perme-
ability limits the use of this soil as a septic tank absorp-
tion field, but it can be partly overcome by increasing the
size of the absorption area.

Capability class I; not assigned to a woodland suitabil-
ity subclass.

Pb—Patton silt loam. This deep, nearly level, poorly
drained soil is in depressional areas in the basins of
former lakes. It receives runoff from adjacent higher lying
soils and is subject to ponding. Slope is 0 to 2 percent.
Most areas are circular and range from 30 to 150 acres
in size.

Typically, the surface layer is black, friable silt loam
about 6 inches thick. The subsurface layer is black, fri-
able silt loam about 4 inches thick. The subsoil is mot-
tled, friable silt loam about 17 inches thick. The upper
part is gray; the lower part is light brownish gray. The
substratum to a depth of about 60 inches is light brown-
ish gray and gray, mottled, calcareous, friable silt loam.

Included with this soil in mapping are small areas of
Henshaw soils in higher, slightly convex areas on the
landscape.

The seasonal high water table is near the surface
during extended wet periods. Permeability is moderate.
Organic-matter content is high. Runoff is very slow or
ponded. The root zone is mainly moderately deep to the
substratum and has a high available water capacity. Tilth
is good. The subsoil is slightly acid to mildly alkaline.

Most of the acreage is farmed. This soil has good
potential for cultivated crops, hay, pasture, and wood-
land. It has poor potential for building site development,
sanitary facilities, and recreation uses. -

If artificially drained, this soil is well suited to corn,
soybeans, and small grain and to grasses and legumes
for hay and pasture. Most cropped areas have been
drained. Seasonal wetness is the principal limitation if
the soil is farmed. Subsurface drains and open ditches
commonly provide drainage. The soil can be cultivated
year after year if optimum management is applied. Care-

43

ful management is needed to maintain good tilth; the soil
becomes compact and cloddy if it is tilled during wet
periods, when it is soft and sticky. Managing crop resi-
due and planting cover crops improve tilth and increase
the rate of water infiltration.

Overgrazing pasture or grazing during wet periods,
when the soil is soft and sticky, causes compaction and
poor tilth. Pasture rotation and restricted use during wet
periods keep the pasture and the soil in good condition.

This soil is suited to trees that are tolerant of wetness.
If competing vegetation is controlled or removed by
spraying, mowing, or disking, tree seedlings can survive
and grow well. The use of tree planting and harvesting
equipment is limited by wetness in winter and spring.

This soil is severely limited as a site for buildings,
sanitary facilities, and recreation uses because of wet-
ness and low strength.” Artificial drainage is needed.
Sanitary facilities should be connected to central sewers
and treatment facilities if possible. Providing artificial
drainage and suitable base material improves local
roads.

Capability subclass llw; woodland suitability subclass
2w. '

Pc—Patton Variant silt loam. This deep, nearly level,
poorly drained soil is in depressions in the basins of
shallow lakes. It receives runoff from adjacent higher
lying soils and is subject to ponding. Slope is 0 to 2
percent. Most areas are long and narrow or broad and
range from 15 to 50 acres in size.

Typically, the surface layer is very dark grayish brown,
friable silt loam about 9 inches thick. The subsoil is gray
and grayish brown, mottled, friable and firm siit loam
about 35 inches thick. The substratum to a depth of
about 60 inches is gray, mottled, calcareous, firm silt
loam.

Included with this soil in mapping are small areas of
the Martisco Variant in lower, slightly concave areas.

The seasonal high water table is near the surface in
winter and in spring and other extended wet periods.
Permeability is moderate. Organic-matter content also is
moderate. The root zone is mainly moderately deep to
the substratum and has a high available water capacity.
Tilth is good. The subsoil is moderately alkaline.

Most of the acreage is farmed. This soil has good
potential for cultivated crops, hay, pasture, and wood-
land. The potential for building site development, sanitary
facilities, and recreation uses is poor.

If artificially drained, this soil is suited to corn, soy-
beans, and small grain and to grasses and legumes for
hay and pasture. Seasonal wetness is the principal limi-
tation if the soil is farmed. Subsurface drains and open
ditches commonly provide drainage. The soil can be
cultivated year after year if optimum management is ap-
plied. Careful management is needed to maintain good
tilth; the soil becomes compact and cloddy if it is tilled
when wet. The alkalinity of the surface layer and subsoil
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adversely affects the response of plants to fertilizers.
Acid-base fertilizers help to solve this problem.

Overgrazing pasture or grazing during wet periods,
when the soil is soft and sticky, causes compaction and
poor tilth. Pasture rotation and restricted use during wet
periods keep the pasture and the soil in good condition.

This soil is suited to trees that are tolerant of wetness.
If competing vegetation is controlled or removed by
spraying, mowing, or disking, seedlings can survive and
grow well. Wetness limits the use of tree planting and
harvesting equipment in winter and spring.

Wetness and low strength severely limit this soil as a
site for buildings and sanitary facilities. Providing artificial
drainage and suitable base material improves local
roads.

Capability subclass llw; woodland suitability subclass
2w.

Pd—Paulding clay. This deep, nearly level, very
poorly drained soil is on smooth flats on lake plains and
in shallow depressions in the uplands. It is subject to
ponding by runoff from adjacent higher lying soils. Most
areas are irregularly shaped and range from 10 to 200
acres in size. Slope is 0 to 2 percent. '

Typically, the surface layer is dark gray, firm clay about
11 inches thick. The subsoil is gray and light gray, mot-
tled, firm clay about 40 inches thick. The substratum to a
depth of about 60 inches is dark yellowish brown, mot-
tled, firm, calcareous clay.

Included with this soil in mapping are small areas of
Nappanee soils in slightly convex areas.

The seasonal high water table is perched at the sur-
face in winter and in spring and other extended wet
periods. Permeability is very slow. Runoff is very slow or
ponded. The root zone is deep and has a moderate
available water capacity. Organic-matter content is mod-
erate. Tilth is poor. The upper part of the subsoil is
slightly acid or neutral, and the lower part is neutral or
mildly alkaline.

Most of the acreage is cultivated or pastured. This soil
has fair potential for cultivated crops, hay, pasture, and
woodland. The potential for building site development
and sanitary facilities is poor.

Excessive wetness, poor tilth, and very slow perme-
ability are the major limitations if cultivated crops are
grown. This soil dries very slowly. Undrained areas are
too wet for cultivated crops. Drained areas are suited to
soybeans, corn, wheat, oats, and hay. Surface drains are
generally more successful than subsurface drains in re-
moving excess water. Water moves slowly into the sub-
surface drains even if good tilth is maintained. Tillage
within a limited range of moisture content is important.
The soil is hard and cloddy when dry and becomes
sticky and puddled when wet. Hard clods interfere with
the germination of seeds. Returning crop residue to the
soil and planting cover crops increase the organic-matter
content and the infiltration rate and improve tilth.

SOIL SURVEY

Drained areas are suited to pasture. Overgrazing or
grazing during wet periods, when the soil is soft and
sticky, causes surface compaction and poor ftilth, de-
creases the infiltration rate, and reduces productivity.
Plant selection, pasture rotation, and timely deferment of
grazing keep the pasture and the soil in good condition.

This soil is suited to trees that are tolerant of wetness.
Plant competition can be reduced by spraying, mowing,
or disking. The use of tree planting and harvesting equip-
ment is limited by wetness in winter and spring.

The prolonged wetness, low strength, a high shrink-
swell potential, the very slow permeability, and the clay
surface layer severely limit the use of this soil as a site
for buildings, sanitary facilities, and recreation uses.
Foundations should be designed to prevent the structural
damage caused by low strength and shrinking and sweli-
ing. Sanitary facilities should be connected to central
sewers and treatment facilities if possible. If local roads
are built on this soil, artificial drainage and suitable base
material are needed. Extensive drainage is needed in
intensively used recreation areas, such as ball diamonds
and tennis courts.

Capability subclass lliw; woodland suitability subclass
3w.

Pe—Pewamo silty clay loam. This deep, nearly level,
very poorly drained soil is in shallow depressions and
drainageways on tili plains. In the lower parts of the
depressions, it is subject to ponding by runoff from
higher lying adjacent soils. Most areas are irregularly
shaped and range from 5 to 100 acres in size. Slope is 0
to 2 percent.

Typically, the surface layer is very dark gray, firm silty
clay loam about 10 inches thick. The subsoil is very dark
gray, dark gray, and gray, mottled, firm silty clay about
40 inches thick. The substratum to a depth of about 64
inches is gray, mottled, firm clay loam.

Included with this soil in mapping are small areas of
Blount soils on slight rises.

The seasonal high water table is near the surface in
winter and in spring and other extended wet periods.
Permeability is moderately slow. The root zone is deep
and has a high available water capacity. Runoff is very
slow or ponded. Organic-matter content is high. The soil
puddles and clods easily. The subsoil is slightly acid to
mildly alkaline.

Most areas are farmed. This soil has good potential for
crops, pasture, and woodland and poor potential for
sanitary facilities, building site development, and recrea-
tion uses.

The very poor natural drainage is the main limitation if
this soil is farmed. Drained areas are well suited to corn,
soybeans, wheat, oats, hay, and pasture. in inadequately
drained areas, stands of wheat and oats are poor in
most years. A combination of surface and subsurface
drains is commonly used to improve drainage. Tillage
within a limited range of moisture content is important
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because this soil is compact and cloddy after it has been
worked when wet and sticky. Returning crop residue to
the soil or regularly adding other organic material im-
proves fertility, reduces clodding, and increases the infil-
tration rate.

The major concerns in managing pasture are overgraz-
ing and grazing during wet periods, when the soil is soft
and sticky. The surface compacts easily if the pasture is
grazed when the soil is wet. Proper stocking rates, pas-
ture rotation, and deferment of grazing during wet peri-
ods keep the pasture and the soil in good condition.

Scattered small areas of this soil support native hard-
woods. Trees that can tolerate wetness are needed in
new plantings. Competing vegetation can be reduced by
spraying, mowing, and disking. Wetness limits the use of
tree planting and harvesting equipment in winter and
spring.

This soil is severely limited as a site for buildings and
sanitary facilities bcause of seasonal wetness, moderate-
ly slow permeability, and low strength. Surface drains
and storm sewers can remove surface water. Providing
artificial drainage and suitable base material improves
local roads.

Capability subclass llw; woodland suitability subclass
2w.

Pg—Pits, gravel. This map.unit consists of surface-
mined areas from which sand and gravel have been
removed for use in construction. It commonly is on
outwash terraces. Typically, the pits are adjacent to
areas of Eldean, Fox, Ockley, and other soils that are
underlain by glacial outwash. Most have a high wall on
one or more sides. Most range from 10 to 60 acres in
size. Actively mined pits are continually being enlarged.

The mined material consists of stratified layers of
gravel and sand of varying thickness and orientation.
The kind and grain size of the aggregates tends to be
uniform within any one layer but commonly differs from
layer to layer. Some layers contain a significant amount
of silt and sand.

The material remaining after mining is poorly suited to
plants. Organic-matter content and available water ca-
pacity are low.

Many of the gravel pits that are no longer used sup-
port weeds and trees. Thev could be developed as habi-
tat for wildlife.

This map unit generally is not farmed or used for
woodland. If the unit is used as a site for sanitary facili-
ties, the effluent can pollute underground water supplies.

Not assigned to a capability subclass or woodland
suitability subclass.

Pk—Pits, quarries. This map unit consists of surface-
mined areas from which limestone bedrock has been
removed for use in construction or farming. It commonly
is on uplands. Typically, the quarries are adjacent to
areas of Milton soils. Most range from 2 to 50 or more
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acres in size. Most have a high wall on one or more
sides. Actively mined quarries are continually being en-
larged.

Before the limestone is quarried, the overburden gen-
erally is scalped and stock piled. This material commonly
is calcareous and has poor physical properties. The con-
tent of organic matter is very low. Available water capac-
ity varies.

Areas that are no longer mined should be reclaimed
and seeded to reduce the risk of erosion. Grasses and
trees that can withstand a fairly low available water ca-
pacity and unfavorable soil properties are needed for
seeding and planting.

Some areas can be developed for recreation and wild-
life habitat.

Not assigned to a capability subclass or woodland
suitability subclass.

RoE—Rodman-Casco complex, 18 to 25 percent
slopes. This map unit consists of a deep, excessively
drained Rodman soil and a deep, somewhat excessively
drained Casco soil. These steep soils generally are on
hillsides on outwash terraces and kames. The Rodman
soil is mainly on the sides and tops of hills, and the
Casco soil is on the lower part of hillsides. Areas range
from 10 to 150 acres in size. They generally are 40 to 60
percent Rodman gravelly loam and 30 to 40 percent
Casco gravelly loam. In some areas they are dominantly
the Casco soil. The two soils are so intricately mixed that
mapping them separately is not practical.

Typically, the Rodman soil has a surface layer of dark
brown, friable gravelly loam about 9 inches thick. The
subsoil is dark brown, friable very gravelly loam about 6
inches thick. The substratum to a depth of about 60
inches is yellowish brown, calcareous, loose very gravel-
ly sand.

Typically, the Casco soil has a surface layer of dark
brown, friable gravelly loam about 5 inches thick. The
subsoil is dark yellowish brown, friable gravelly clay loam
and gravelly sandy loam about 10 inches thick. The
substratum to a depth of about 60 inches is yellowish
brown, calcareous, loose very gravelly sand.

Included with these soils in mapping are are some
narrow strips of Eldean soils on the lower part of slopes.

Permeability is moderately rapid in the subsoil of the
Rodman soil and very rapid in the substratum. It is mod-
erate in the subsoil of the Casco soil and very rapid in
the substratum. In both of the soils the root zone domi-
nantly is shallow to sand and gravel. Runoff is rapid.
Organic-matter is moderate in the Rodman soil and low
in the Casco soil. Available water capacity is very low in
the Rodman soil and low in the Casco soil. The subsoil
of the Rodman soil i mildly alkaline or moderately alka-
line, and that of the Casco soil is neutral or mildly alka-
line.

Most of the acreage is pasture or woodland. These
soils have poor potential for cultivated crops, hay, sani-
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tary facilities, and building site development. The poten-
tial is poor or fair for pasture and fair for trees.

The slope, the low or very low available water capac-
ity, and the .erosion hazard severely limit the use of
these soils for cultivated crops. Erosion is a serious
hazard if pasture is reseeded or the plant cover is
inadequate. Seeding pasture by trash-mulch or no-till
methods reduces the risk of erosion and conserves
moisture. Establishing seedlings is difficult during dry pe-
riods. Proper stocking rates and pasture rotations keep
the pasture in good condition.

These soils are suited to trees. Species selected for
planting should be tolerant of a low or very low available
water capacity. Seedling mortality is a hazard during dry
years. The slope limits the use of equipment. Plant com-
petition can be reduced by spraying, cutting, and disking.

The steep slope severely limits the use of these soils
as sites for buildings and sanitary facilities. As much
plant cover as possible is needed during construction.
Lawns are adversely affected by droughtiness. Because
of seepage, the effluent from sanitary facilities can pol-
lute underground water supplies. Protection against ero-
sion is needed on trails in recreation areas.

Capability subclass Vis; woodland suitability subclass
3s.

RoF—Rodman-Casco complex, 25 to 50 percent
slopes. This map unit consists of an excessively drained
Rodman soil and a somewhat excessively drained Casco
soil. In most areas these deep, very steep soils are on
hillsides on outwash terraces and kames. The Rodman
soil is mainly on the sides and tops of hills, and the
Casco soil is on the lower part of hillsides. Areas range
from 10 to 100 acres in size. They are 40 to 60 percent
Rodman gravelly loam and 30 to 40 percent Casco grav-
elly loam. The two soils are so intricately mixed that
mapping them separately is not practical.

Typically, the Rodman soil has a surface layer of very
dark grayish brown, friable gravelly loam about 8 inches
thick. The subsoil is dark brown, friable very gravelly
sandy loam about 4 inches thick. The substratum to a
depth of about 60 inches is yellowish brown, calcareous,
loose very gravelly sand.

Typically, the Casco soil has a surface layer of brown,
friable gravelly loam about 4 inches thick. The subsoil is
dark yellowish brown, firm gravelly sandy clay loam
about 10 inches thick. The substratum to a depth of
about 60 inches is yellowish brown, calcareous, loose
very gravelly sand. :

Permeability is moderately rapid in the subsoil of the
Rodman soil and very rapid in the substratum. It is mod-
erate in the subsoil of the Casco soil and very rapid in
the substratum. Runoff is very rapid. Organic-matter is
moderate in the Rodman soil and low in the Casco soil.
The root zone in both soils is mainly shallow to sand and
gravel. Available water capacity is very low in the
Rodman soil and low in the Casco soil. The subsoil of

SOIL SURVEY

the Rodman soil is mildly alkaline or moderately alkaline
and that of the Casco soil is neutral or mildly alkaline.

Most of the acreage is pasture or woodland. These
soils have poor potential for cultivated crops, hay, sani-
tary facilities, and building site development. They have
fair potential for trees.

These soils are too steep for cultivated crops or hay
and have limited potential for permanent pasture. The
hazard of erosion is very severe if the plant cover is
removed.

These soils are best suited to woodland and to wildlife
habitat. During dry years seedlings do not grow well. The
steep or very steep slope limits the use of harvesting
equipment. It severely limits the use of planting and
logging equipment. Seedling mortality is a hazard during
dry years. Logging roads and skid trails should be pro-
tected against erosion and established across the slope
if possible.

Capability subclass Vlls; woodland suitability subclass
3s.

ScB—St. Clair silt loam, 2 to 6 percent slopes. This
deep, gently sloping, moderately well drained soil is on
convex ridgetops, knolls, and short, uneven side slopes.
Most areas are irregularly shaped and range from 15 to
200 acres in size.

Typically, the surface layer is dark grayish brown, fri-
able silt Joam about 8 inches thick. The subsoil is about
22 inches thick. The upper part is yellowish brown, firm
silty clay; the lower part is yellowish brown, calcareous,
firm clay. The substratum to a depth of about 60 inches
is yellowish brown, calcareous, firm clay.

Included with this soil in mapping are small areas of
Nappanee and Paulding soils on flats and in shallow
depressions and drainageways. .

The seasonal high water table is perched between
depths of 24 and 36 inches in spring and in other ex-
tended wet periods. Permeability is slow or very slow.
Runoff is medium. The root zone is mainly moderately
deep to compact glacial till. Available water capacity is
moderate. Organic-matter content also is moderate. The
surface soil can be worked within a narrow range in
moisture content. It tends to crust or puddle after hard
rains. The upper part of the subsoil is medium acid to
neutral, and the lower part is slightly acid to mildly alka-
line.

Most of the acreage is farmed. This soil has fair poten-
tial for cultivated crops and hay. The potential is good for
pasture and woodland and poor for sanitary facilities and
building site development.

This soil is suited to corn, soybeans, and small grain
and to grasses and legumes for hay and pasture. The
main limitation in cultivated areas is the severe hazard of
erosion. Row crops can be grown frequently if erosion is
controlled. The surface layer can be worked within a
narrow range of moisture content. It crusts and puddles
after heavy rains. Minimizing tillage, planting cover crops,
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returning crop residue to the soil, and establishing
grassed waterways reduce the risk of erosion, improve
tilth, and increase the rate of water infiltration.

The use of this soil for pasture or hay is effective in
controlling erosion. Overgrazing or grazing when the soil
is too wet, however, causes surface compaction, exces-
sive runoff, and poor tilth. Pasture rotation and restricted
use during wet periods keep the pasture and the soil in
good condition.

This soil is well suited to trees. A few small areas
remain in native hardwoods. Species that can tolerate
the high content of clay in the subsoil and substratum
are needed in new plantings. Plant competition can be
reduced by spraying, mowing, and disking.

A high shrink-swell potential, low strength, slow or very
slow permeability, and some seasonal wetness severely
limit the use of this soil as a site for buildings and
sanitary facilities. Foundations should be designed to
prevent the structural damage caused by shrinking and
swelling. Sanitary facilities should be connected to cen-
tral sewers and treatment facilities if possible. Providing
artificial drainage and suitable base material improves
local roads.

Capability subclass llle; woodland suitability subclass
2c.

ScC2—St. Clair silt loam, 6 to 12 percent slopes,
moderately eroded. This deep, sloping, moderately well
drained soil is on convex ridgetops and along well de-
fined waterways. Most areas are irregularly shaped and 5
to 70 acres in size.

Typically, the surface layer is brown, friable silt loam
about 7 inches thick. The subsaoil is yellowish brown, firm
clay about 19 inches thick. It is mottled in the lower part.
The substratum to a depth of about 60 inches is yellow-
ish brown, calcareous, firm clay.

Included with this soil in mapping are small areas of
Nappanee soils on foot slopes and in shallow drain-
ageways.

The seasonal high water table is perched between
depths of 24 and 36 inches in spring and in other ex-
tended wet periods. Permeability is slow or very slow.
Runoff is rapid. The root zone is mainly moderately deep
to compact glacial till. Available water capacity is moder-
ate. Organic-matter content is moderately low. The sur-
face soil can be worked within a narrow range in mois-
ture content. It tends to crust or puddle after hard rains.
The upper part of the subsoil is medium acid to neutral,
and the lower part is slightly acid to mildly alkaline.

Most of the acreage is used for hay, pasture, and
small grain. This soil has fair potential for cultivated
crops and hay. The potential is good for pasture and
woodland and poor for sanitary facilities and building site
development.

This soil is suited to small grain and hay. The erosion
hazard is severe in cultivated areas. Row crops can be
included in the cropping system if erosion is controlied
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and good tilth is maintained. This soil can be worked
within a narrow range in moisture content. It crusts and
puddles after heavy rains. After it has been plowed when
wet and sticky, it is cloddy. Some areas have long
slopes that can be stripcropped and farmed on the con-
tour. Returning crop residue to the soil or regularly
adding other organic material, minimizing tillage, and
planting cover crops reduce crusting, increase the rate of
water infiltration, and reduce the risk of erosion.

The use of this soil for pasture is effective in control-
ling erosion. Overgrazing or grazing when the soil is soft
and sticky results in compaction, excessive runoff, poor
tilth, and reduced growth. Pasture rotation and restricted
use during wet periods keep the pasture and the soil in
good condition.

This soil is well suited to trees. A few areas remain in
native hardwoods. Species that can tolerate the high
content of clay in the subsoil and substratum are needed
in new plantings. Plant compstition can be reduced by
spraying, mowing, and disking.

A high shrink-swell potential, low strength, slow or very
slow permeability, slope, and some seasonal wetness
severely limit the use of this soil as a site for buildings
and sanitary facilities. Foundations should be designed
to prevent the structural damage caused by shrinking
and swelling. Sanitary facilities should be connected to
central sewers and treatment facilities if possible. Provid-
ing artificial drainage and suitable base material im-
proves local roads.

Capability subclass llle; woodland suitability subclass
2c.

ScD2—St. Clair silt loam, 12 to 18 percent slopes,
moderately eroded. This deep, moderately steep, mod-
erately well drained soil is on convex ridgetops, on side
slopes above steeper areas, and along well defined wa-
terways. Most areas are irregularly shaped and 10 to 50
acres in size.

Typically, the surface layer is dark grayish brown and
brown, friable silt loam about 7 inches thick. The subsoil
is yellowish brown, mottled, firm silty clay about 21
inches thick. The substratum to a depth of about 60
inches is yellowish brown, calcareous, firm silty clay.

The seasonal high water table is in the lower part of

- the subsoil in spring and in other extended wet periods.

Permeability is slow or very slow. Available water capac-
ity is moderate. Runoff is very rapid. The soil is droughty
during extended dry periods because water is lost as
runoff. The root zone is mainly moderately deep to com-
pact glacial till. Organic-matter content is moderately
low. The surface soil can be worked within a narrow
range in moisture content. The upper part of the subsoil
is medium acid to neutral, and the lower part is slightly
acid to mildly alkaline. ‘
Most of the acreage is used for hay or pasture. This
soil has poor potential for cultivated crops, fair potential
tor hay and pasture, and good potential for woodland.
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The potential for sanitary facilities and building site de-
velopment is poor.

This soil is better suited to hay and pasture than to
row crops, but row crops can be grown occasionally if
erosion is controlled and the soil is otherwise well man-
aged. The main concerns of management are the very
severe erosion hazard and maintenance of tilth. The
slope limits the use of machinery and the installation of
erosion-control measures. After it has been 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 harvesting at proper moisture
levels help to control erosion and improve tilth.

Reseeding pasture with cover crops or companion
crops or by trash-mulch or no-till seeding methods .helps
to control erosion. Controlled grazing reduces soil com-
paction and increases plant growth.

This soil is suited to trees. Some areas remain in
native hardwoods. Species that can tolerate the high
content of clay in the subsoil and substratum are needed
in new plantings. The slope moderately limits the use of
equipment. Logging roads and skid trails should be pro-
tected against erosion and established across the slope
if possible.

This soil is not well suited as a site for buildings and
sanitary facilities because of the slope, a high shrink-
swell potential, the slow or very slow permeability, low
strength, and some seasonal wetness. Foundations
should be designed to prevent the structural damage
caused by shrinking and swelling. As much plant cover
as possible is needed during construction to reduce the
erosion hazard. Trails in recreation areas should be pro-
tected against erosion and laid out on the contour if
possible.

Capability subclass IVe; woodland suitability subclass
2c.

ScE2—St. Clair silt loam, 18 to 35 percent slopes,
moderately eroded. This deep, steep and very steep,
moderately well drained soil is along well defined water-
ways. Most areas are long and narrow and are 20 to 60
acres in size.

Typically, the surface layer is dark grayish brown, fri-
able silt loam about 5 inches thick. The subsoil is dark
yellowish brown, firm silty clay about 22 inches thick. It is
mottled in the lower part. The substratum to a depth of
about 60 inches is yellowish brown, calcareous, firm silty
clay.

Included with this soil in mapping are long, narrow
areas, in V-shaped ravines and valieys, where the slope
is 35 to 50 percent.

The seasonal high water table is in the lower part of
the subsoil in spring and in other extended wet periods.
Permeability is slow or very slow. Available water capac-
ity is moderate. Runoff is very rapid. The soil is droughty
during extended dry periods because water is lost as
runoff. The root zone is mainly moderately deep to com-

SOIL SURVEY

pact glacial till. Organic-matter content is low. The upper
part of the subsoil is medium acid to neutral, and the
lower part is slightly acid to mildly alkaline.

Most of the acreage is pasture or woodland. This soil
has poor potential for cropland, sanitary facilities, and
building site development. It is best suited to woodland
and to wildlife habitat. :

The steep and very steep slope and the erosion
hazard severely limit the use of this soil for farming. The
soil is too steep for cultivated crops, but a few areas
where the slope is 18 to 25 percent can be used for
permanent pasture of grasses and legumes. Erosion is a
serious hazard when pasture is reseeded or unless an
adequate plant cover is maintained. Grazing should be
regulated so that the plant cover is sufficient to control
erosion. The growth of pasture plants is limited during
dry periods in summer.

This soil is suited to trees. The slope moderately limits
the use of logging equipment. Logging roads should be
protected against erosion and established across the
slope if possible.

The steep and very steep slope severely limits this soil
as a site for buildings and sanitary facilities. As much
plant cover as possible is needed to reduce the erosion
hazard. Trails in recreational areas should be protected
against erosion and established across the slope if pos-
sible.

Capability subclass Vlle; woodland suitability subclass
2c.

SgB—Shinrock silt loam, 2 to 6 percent slopes.
This deep, gently sloping, moderately well drained soil is
on convex knolis in the basins of former lakes. Most
areas are irregularly shaped and range from 5 to 15
acres in size.

Typically, the surface layer is grayish brown, friable silt
loam about 7 inches thick. The subsoil is -about 35
inches thick. The upper part is brown, firm silty clay
loam; the lower part is dark yellowish brown, mottled,
firm silty clay. The substratum to a depth of about 60
inches is yellowish brown, calcareous, firm silty clay
loam.

Included with this soil in mapping are small areas of
Del Rey soils in shallow depressions and along drain-
ageways.

The seasonal high water table is between depths of
18 and 36 inches in winter and in spring and other
extended wet periods. Permeability is moderately slow.
Runoff is medium. The root zone is mainly moderately
deep to the compact substratum and has a moderate
available water capacity. Organic-matter content is mod-
erate. The surface layer can be easily tilled throughout a
fairly wide range in moisture content. It tends to crust or
puddle, however, after heavy rains. The upper part of the
subsoil is strongly acid to slightly acid, and the lower part
is medium acid to mildly alkaline.
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Most of the acreage is farmed. This soil has good
potential for cultivated crops, hay, pasture, and trees. It
has fair or poor potential for sanitary facilities and build-
ing site development.

This soil is suited to corn, soybeans, and small grain
and to grasses and legumes for hay and pasture. If the
soil is cultivated, erosion is a hazard. Minimizing tillage,
planting cover crops, and establishing grassed water-
ways reduce the risk of erosion. Returning crop residue
to the soil or regularly adding other organic material
improves fertility, reduces crusting, and increases the
rate of water infiltration. Randomly spaced subsurface
drains are needed in the wetter included soils.

The use of this soil as pastureland or hayland is effec-
tive in controlling erosion. Controlled grazing is needed
to prevent compaction, excessive runoff, and poor tilth.
Pasture rotation and restricted use during wet periods
keep the pasture and the soil in good condition.

This soil is well suited to trees. A few areas remain in
native hardwoods. Tree seedlings survive and grow well
if competing vegetation is controlled or removed by
spraying, mowing, or disking.

The seasonal wetness, the moderately slow perme-
ability, 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. The moderately slow permeabil-
ity limits the effectiveness of septic tank effluent fields,
but this limitation can be partly overcome by increasing
the size of the absorption area. Providing artificial drain-
age and suitable base material improves local roads by
overcoming the risk of damage caused by frost action
and low strength.

Capability subclass lle; woodland suitability subclass
20.

SgC—Shinrock silt loam, 6 to 12 percent slopes.
This deep, sloping, moderately well drained soil is on
convex ridgetops and along drainageways. Most areas
are long and narrow and range from 5 to 20 acres in
size.

Typically, the surface layer is dark grayish brown, fri-
able silt loam about 9 inches thick. The subsoil is about
21 inches thick. The upper part is dark yellowish brown,
firm silty clay loam and silty clay; the lower part is yellow-
ish brown, mottlad, firm silty clay and silty clay loam. The
substratum to a depth of about 60 inches is yellowish
brown, calcareous, firm silty clay loam. The surface layer
is dark yellowish brown silt loam in areas where plowing
has mixed in the upper part of the subsoil.

Included with this soil in mapping are narrow strips
where the slope is 18 to 25 percent.

The seasonal high water table is between depths of
18 and 36 inches in winter and in spring and other
extended wet periods. Permeability is moderately slow.
Runoff is rapid. The root zone is mainly moderately deep
to the compact substratum and has a moderate available
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water capacity. Organic-matter content is moderate. The
surface layer can be easily tilled throughout a fairly wide
range in moisture content. It tends to crust or puddle,
however, after heavy rains. The, upper part of the subsoil
is strongly acid to slightly acid, and the lower part is
medium acid to mildly alkaline.

Most areas are farmed. This soil has fair potential for
cultivated crops and good potential for hay, pasture, and
trees. It has fair or poor potential for sanitary facilities
and building site development.

This soil is suited to corn, soybeans, and small grain
and to grasses and legumes for hay and pasture. If the
soil is cultivated, the hazard of erosion is severe. Mini-
mizing tillage, planting cover crops, and establishing
grassed waterways help to prevent excessive soil loss.
Some areas where slopes are long and smooth can be
stripcropped or farmed on the contour. Returning crop
residue to the soil or regularly adding other organic ma-
terial improves fertility, reduces crusting, and increases
the rate of water infiltration.

The use of this soil as pastureland or hayland is effec-
tive in controlling erosion. Overgrazing or grazing when
the soil is soft and sticky results in surface compaction,
excessive runoff, and reduced growth. Pasture rotation
and restricted use during wet periods keep the pasture
and the soil in good condition.

This soil is well suited to trees. A few small areas
remain in native hardwoods. Tree seedlings survive and
grow well if competing vegetation is controlled or re-
moved by spraying, mowing, or disking. Protection
against erosion is needed on logging roads.

The slope, the moderately slow permeability, and the
shrink-swell potential moderately limit this soil as a site
for buildings and sanitary facilities. As much plant cover
as possible is needed during construction. The moder-
ately slow permeability limits the effectiveness of septic
tank absorption fields, but this limitation can be partly
overcome by increasing the size of the absorption area.
Providing suitable base material improves local roads.

Capability subclass llle; woodland suitability subclass
20.

Sh—Shoals silt loam. This deep, nearly level, some-
what poorly drained soil is on flood plains. It is common-
ly flooded for brief periods in fall, winter, and spring.
Most areas are long and narrow and range from 5 to 60
acres. Slope is 0 to 2 percent.

Typically, the surface layer is dark grayish brown, fri-
able silt loam about 12 inches thick. The substratum to a
depth of about 60 inches is dark grayish brown and dark
brown, mottled, friable silt loam over grayish brown and
yellowish brown, mottled, friable silt loam.

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. Runoff
is very slow. The surface layer can be easily tilled
throughout a fairly wide range in moisture content. The
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root zone is deep and has a high available water capac-
ity. Organic-matter content is moderate or high. The
upper 40 inches is slightly acid to mildly alkaline.

This soil is commonly used for cultivated crops and
pasture. It has good potential for cropland, pasture, and
woodland and poor potential for sanitary facilities and
building site development.

Flooding and wetness are limitations on cropland.

They delay planting in most years and limit the choice of
crops. This soil is suited to corn and soybeans, which
can be planted after the major threat of flooding. Winter
grain can be severely damaged unless the crop is pro-
tected from floodwater. In places dikes help to control
flooding. Subsurface drainage is needed, but suitable
outlets are not available in some areas. Returning crop
residue to the soil and planting cover crops reduce crust-
ing, increase the rate of water intake, and protect the
surface in areas that are subject to scouring.

This soil is suited to pasture, but maintaining tilth and
desirable forage stands is difficult unless the soil is
drained and grazing is controlled. Overgrazing or grazing
during wet periods, when the soil is soft and sticky,
causes surface compaction and poor tilth. Pasture rota-
tion and deferment of grazing during wet periods keep
the pasture and the soil in good condition.

This soil is suited to trees. A few areas remain in
native hardwoods. Tree seedlings survive and grow well
if competing vegetation is controlled or removed. by
spraying, mowing, or disking. Species that can tolerate
some wetness are needed if an area is reforested.

The flood hazard and thé seasonal wetness seriously
limit this soil as a site for buildings and sanitary facilities.
The soil has potential for such recreation areas as hiking
trails, which can be used during the drier part of the
year. Diking to control flooding is difficult. Providing fill
and suitable base material improves local roads.

Capability subclass llw; woodland suitability subclass
20.

SIA—Sleeth silt loam, 0 to 2 percent slopes. This
deep, nearly level, somewhat poorly drained soil occurs
as circular or oblong areas on low rises and as long and
narrow strips on terraces and outwash plains. Most
areas are 5 to 80 acres in size.

Typically, the surface layer is dark brown, friable silt
loam about 13 inches thick. The subsoil is about 32
inches thick. The upper part is dark grayish brown and
dark gray, mottled, firm clay loam; the lower part is
yellowish brown, dark yellowish brown, and grayish
brown, mottled, firm clay loam and gravelly loam. The
substratum to a depth of about 63 inches is brown, dark
grayish brown, and gray, calcareous, loose very gravelly
coarse sandy loam, very gravelly loamy coarse sand,
and very gravelly coarse sand. In places the subsoil is
less than 32 inches thick. In some areas the upper part
of the subsaoil is yellowish brown.

SOIL SURVEY

Included with this soil in mapping are narrow strips of
Eldean soils on slight rises.

The seasonal high water table is between depths of 1
foot and 3 feet in winter, early in spring, and in other
extended wet periods. Permeability is moderate in the
subsoil and very rapid in the substratum. Runoff is slow.
The root zone is deep and has a moderate available
water capacity. Organic-matter content is moderate. The
surface layer can be easily tilled throughout a fairly wide
range in moisture content. The upper part of the subsoil
is slightly acid or medium acid, and the lower part is
neutral or mildly alkaline.

Most of the acreage is farmed. This soil has good
potential for cultivated crops, hay, pasture, and trees.
The potential for sanitary facilities and building site de-
velopment is poor.

This soil is suited to corn, soybeans, and small grain
and to grasses and legumes for hay and pasture. Sea-
sonal wetness is the main limitation in farmed areas. The
soil warms slowly and dries late in spring in undrained
areas. Most cropped areas have been drained. A subsur-
face drainage system is the most common method of
drainage. Returning crop residue to the soil or adding
other organic material maintains good tilth and reduces
surface crusting. The soil should be tilled and crops
harvested at optimum moisture levels and with the kind
of equipment that minimizes soil compaction.

Overgrazing pasture or grazing during wet periods,
when the soil is soft and sticky, causes poor tiith. Pas-
ture rotation and restricted grazing during wet periods
keep the pasture and the soil in good condition.

This soil is suited to trees that can withstand some
seasonal wetness. Seedlings of suitable species survive
and grow well if competing vegetation is reduced by
spraying, mowing, and disking.

The seasonal high water table and seepage severely
limit the use of this soil as a site for buildings and most
sanitary facilities. The seepage can result in poliution of
underground water supplies. Sanitary facilities should be
connected to central sewers if possible. Drainage ditches
and subsurface drains lower the seasonal high water
table in areas where good outlets are available. Lands-
caping on building sites keeps surface water away from
foundations. Foundation drains and protective exterior
wall coatings help to keep basements dry. Providing arti-
ficial drainage and suitable base material improves local
roads. Excavation is fimited in winter and spring by the
seasonal high water table and the sloughing of banks.
Extensive drainage is needed in intensively used recrea-
tion areas, such as ball diamonds and tennis courts.

Capability subclass llw; woodland suitability subclass

“ 30.

So—Sloan silt loam. This deep, nearly level, very
poorly drained soil is in low lying areas on flood plains. It
is frequently flooded for brief periods in winter and
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spring. Most areas are long and narrow and range from
5 to 30 acres in size. Slope is 0 to 2 percent.

Typically, the surface layer is very dark grayish brown,
friable silt loam about 6 inches thick. The subsurface
layer is very dark grayish brown and very dark gray,
friable silt loam and silty clay loam about 16 inches thick.
It is mottled in the lower part. The subsoil is gray and
yellowish brown, mottled, firm silty clay loam about 25
inches thick. The substratum to a depth of about 66
inches is gray, mottled, firm silty clay loam over gray,
loose sandy loam.

Included with this soil in mapping are narrow strips of
Shoals soils on very slight rises.

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. Runoff is
very slow or ponded. The root zone is deep and has a
high available water capacity. Organic-matter content is
high. The upper part of the subsoil is slightly acid to
mildly alkaline, and the lower part is neutral or mildly
alkaline.

Most of the acreage is farmed. This soil has good
potential for cropland, hay, pasture, and woodland and
poor potential for sanitary facilities and building site de-
velopment.

Flooding and seasonal wetness limit farming on this
soil. Such a crop as winter wheat generally is not grown
because of the flood hazard. Drained areas are suited to
row crops. Surface drains commonly remove ponded
water. Subsurface drains are used in areas where suit-
able outlets are available. Returning crop residue to the
soil and planting cover crops maintain tilth, reduce crust-
ing, and protect the surface in areas that are subject to
scouring.

Overgrazing pasture or grazing during wet periods,
when the soil is soft and sticky, causes compaction and
poor tilth. Pasture rotation and deferment of grazing
during wet periods keep the pasture and the soil in good
condition.

This soil is suited to the trees that can grow on wet
sites. Seedlings of suitable species survive and grow well
if competing vegetation is controlled or removed by
spraying, mowing, or disking. Wetness and flooding limit
tree planting and harvesting.

Frequent flooding, prolonged wetness, and moderate
or moderately slow permeability severely limit this soil as
a site for buildings, sanitary facilities, and recreation
uses. Diking to control flooding is difficult. Providing fill
and suitable base material improves local roads.

Capability subclass lllw; woodland suitability subclass
2w.

Ud—Udorthents. These soils occur as areas of cut
and fill. In areas where the soil material has been re-
moved, the remaining material typically is similar to the
subsoil or substratum of adjacent soils. In fill or disposal
areas, the characteristics of the soil material are more
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varied; this soil material generally is the subsoil and
substratum of nearby soils. Slope ranges from 0 to 6
percent. Most areas range from 5 to 60 acres in size.

Typically, the upper 60 inches is silty clay loam, clay
loam, silt loam, or clay. Available water capacity varies
but dominantly is low. Permeability generally is slow. Tilth
is poor. Hard rains tend to seal the surface, thus reduc-
ing the infiltration rate and restricting the emergence and
growth of plants. A seasonal high water table is evident
in some areas, particularly in graded areas that are de-
pressed or bowl shaped. The root zone is neutral to
moderately alkaline.

Most areas are new construction sites. In areas where
the surface is bare, the erosion hazard is severe. Suit-
able plant cover is needed to control erosion. The suit-
ability of these soils for building site development and
sanitary facilities varies.

Not assigned to a capability subclass or woodland
suitability subclass.

Wa—Wallkill silt loam. This deep, nearly level, very
poorly drained soil is in depressions on terraces and
uplands. it is subject to frequent flooding. Most areas are
circular and range from 5 to 30 acres in size. Slope is 0
to 2 percent.

Typically, the surface layer is dark grayish brown, fri-
able silt loam about 8 inches thick. The subsoil is gray,
friable silt loam about 8 inches thick. The substratum is
gray, mottled friable silt loam about 4 inches thick. Below
this to a depth of about 60 inches is black, friable muck.

Included with this soil in mapping are small areas of
Carlisle and Muskego soils. These soils are near the
center of the mapped areas.

Water is near the surface and ponds for long periods.
Runoff is very slow. Permeability is moderate in the min-
eral soil and moderately rapid or rapid in the organic
deposit. The root zone is deep and has a very high
available water capacity. Organic-matter content is mod-
erate. Tilth is good. The subsoil is commonly mildly alka-
line.

Most of the acreage is woodland or cropland. This soil
has good potential for cultivated crops, hay, and pasture.
The potential for sanitary facilities, building site develop-
ment, and recreation uses is poor.

If artificially drained, this soil is well suited to corn and
soybeans and to grasses for hay and pasture. Seasonal
wetness is the main limitation on cropland. Subsurface
drains and open ditches commonly provide drainage.
Draining some areas is difficult because adequate outlets
are not available. Subsidence or shrinkage occurs in
some areas as a result of oxidation of the organic mate-
rial after the soil is drained. Returning crop residue to the
soil or regularly adding other organic material improves
fertility and reduces crusting.

Overgrazing pasture or grazing during wet periods,
when the soil is soft and sticky, causes surface compac-
tion and poor tilth. Pasture rotation and deferment of
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grazing during wet periods keep the pasture and the soil
in good condition.

This soil is suited to the trees that are tolerant of
wetness. Competing vegetation around tree seedlings
can be controlled by spraying, mowing, and disking.
Planting and harvesting are limited by seasonal wetness.

Frequent flooding, wetness, seepage, and low strength
seriously limit the use of this soil as a site for most
sanitary facilities and buildings. Undrained areas provide
good habitat for wetland wildlife.

Capability subclass lliw; woodland suitability subclass
4w.

WeA-—Wea Variant silt loam, 0 to 2 percent slopes.
This deep, nearly level, well drained soil is on broad flats
on valley trains. Most areas are long and narrow and
range from 20 to 150 acres in size.

Typically, the surface layer is very dark grayish brown,
friable silt loam about 7 inches thick. The subsurface
layer also is very dark grayish brown, friable silt loam
about 7 inches thick. The subsoil to a depth of about 63
inches is, in sequence downward, dark brown, friable
shaly silty clay loam; dark yellowish brown, firm shaly
clay loam and very shaly clay; and dark yeliowish brown,
mottled, firm sandy clay loam.

Included with this soil in mapping are small areas of
Gallman soils on convex, slightly higher areas.

Permeability is moderate. Runoff is slow. The root
zone is deep and has a moderate available water capac-
ity. Organic-matter content is high. The surface layer can
be easily tilled throughout a fairly wide range in moisture
content. The soil is slightly acid or neutral throughout.

Most of the acreage is farmed. This soil has good
potential for cultivated crops, hay, pasture, woodland,
building site development, and recreation uses.

This soil is well suited to row crops grown year after
year and to small grain. It can be tilled and grazed early
in spring and is well suited to irrigation. The main man-
agement concern is maintaining high fertility and good
soil structure. Minimizing tillage, planting cover crops,
and returning crop residue to the soil or regularly adding
other organic material maintain tilth, reduce crusting, and
increase the infiltration rate.
~ This soil is well suited to pasture. Overgrazing or graz-
ing during wet periods, when the soil is soft and sticky,
causes compaction and poor tilth. Pasture rotation and
deferment of grazing during wet periods keep the pas-
ture and the soil in good condition.

The soil is suited to trees. Seedlings are easily estab-
lished if competing vegetation is controlled or removed
by spraying, mowing, or disking.

This soil is suitable as a site for buildings and onsite
waste disposal if proper design and installation proce-
dures are used. Walls and footings should be designed
to prevent the structural damage caused by shrinking
and swelling and moderately low strength. Local roads
can be improved by providing suitable base material.

SOIL SURVEY

Because of seepage, the effluent from sanitary facilities
can pollute underground water supplies. This soil is well
suited to recreation uses.

Capability class I; woodland suitability subclass 1o.

WkF—Weikert shaly silt loam, 35 to 70 percent
slopes. This shallow, very steep, well drained soil is on
dissected uplands. Most areas are irregularly shaped and
15 to 60 acres in size.

Typically, the surface layer is very dark gray, friable
shaly silt loam about 2 inches thick. The subsurface
layer is dark grayish brown, friable shaly silt loam about
4 inches thick. The subsoil is dark brown and brown,
friable very shaly or shaly silt loam about 12 inches thick.
Very dark brown shale bedrock is at a depth of about 18
inches.

Included with this soil in mapping are areas of Berks
soils on the lower part of slopes.

Permeability is moderately rapid. Runoff is very rapid.
The root zone is shallow to shale bedrock and has a
very low available water capacity. Organic-matter content
is low. The subsoil is medium acid to very strongly acid.

Most of the acreage is woodland. This soil has poor
potential for most uses because of the very steep slope
and the shallowness to bedrock. It has better potential
for woodland, for woodland wildlife habitat, and for some
recreation uses.

This soil is suited to trees. Establishing tree seedlings
is difficult in most years. The slope severely limits the
planting or harvesting of trees. Erosion is a serious
hazard unless adequate plant cover is maintained. Skid
roads should be protected against erosion and laid out
on the contour if possible. :

Construction for recreation and urban uses is very
difficult on this soil. The hazard of erosion is very severe
if the plant cover is removed. Trails in recreation areas
should be protected against erosion and established
across the slope if possible.

Capability subclass Vlle; woodland suitability subclass
4d.

Wt—Westland silty clay loam. This deep, nearly
level, very poorly drained soil is in low lying areas on
broad outwash terraces and valley trains. In the lower
parts of depressions, it is subject to ponding by runoff
from adjacent higher lying soils. Slope is 0 to 2 percent.
Most areas are long and narrow or broad and are 10 to
150 acres in size. _

Typically, the surface layer is black and very dark gray,
friable silty clay loam about 12 inches thick. The subsoil
is about 38 inches thick. The upper part is dark grayish
brown, dark gray, and gray, mottled, firm clay loam; the
lower part is gray and grayish brown, mottled, firm silty
clay loam and gravelly silty clay loam. The substratum to
a depth of about 60 inches is brown, calcareous, loose
gravelly sand.
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Included with this soil in mapping are small areas of
Algiers soils in shallow depressions and drainageways.
The seasonal high water table is at the surface in fall

and winter and in spring and other extended wet periods.

Permeability is slow in the subsoil and very rapid in the
substratum. Runoff is very slow or ponded. The root
zone is deep and has a high available water capacity.
Tilth is fair to good. Organic-matter content is high. The
upper part of the subsoil is slightly acid or neutral, and
the lower part is mildly alkaline or moderately alkaline.

Most of the acreage is farmed. This soil has good
potential for cultivated crops, hay, pasture, and trees.
The potential for sanitary facilities and building site de-
velopment is poor.

If .artificially drained, this soil is well suited to corn,
soybeans, and small grain and to grasses and legumes
for hay and pasture. Unless adequate drainage is pro-
vided, poor stands of wheat and oats can be expected in
most years. Most cropped areas have been drained.
Row crops can be grown year after year if optimum
management is applied. Subsurface drains and open
ditches provide drainage. Timely tillage is important be-
cause the soil puddles and clods if worked during wet
periods, when it is soft and sticky. Returning crop resi-
due to the soil and planting cover crops improve tilth,
reduce crusting, and increase the rate of water infiltra-
tion.

If this soil is pastured, controlled grazing is beneficial,
even in drained areas. If the pasture is grazed during wet
periods, when the soil is soft and sticky, the surface
layer compacts easily, the compaction resulting in poor
tilth.

This soil is suited to trees that are tolerant of wetness.
A few areas support native hardwoods. Tree seedlings
can survive and grow well only if competing vegetation is
controlled or removed. Good site preparation and spray-
ing, cutting, or girdling reduce plant competition. Wet-
ness limits the use of planting and harvesting equipment
during winter and spring.

Seasonal wetness, seepage, and ponding severely
limit the use of this soil as a site for buildings and most
sanitary facilities. Ditches are somewhat effective in con-
trolling the water level if outlets are available. Excavation
is limited during winter and spring by the seasonal high
water table and the sloughing of banks. As a result of
seepage, the effluent from sanitary facilities can pollute
underground water supplies. Sanitary facilities should be
connected to central sewers:if possible. Suitable base
material and artificial drainage are needed if the soil is
used as a site for roads. Extensive drainage is needed in
intensively used recreation areas, such as ball diamonds
and tennis courts.

Capability subclass llw; woodland suitability subclass
2w.

Wu—Westland silty clay loam, clay substratum.
This deep, nearly level, very poorly drained soil is on
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narrow outwash terraces. In the lower parts of depres-
sions, it is subject to ponding by runoff from adjacent
higher lying soils. Slope is 0 to 2 percent. Most areas are
long and narrow and range from 40 to 120 acres in size.

Typically, the surface layer is very dark gray, firm silty’
clay loam about 8 inches thick. The subsoil is about 35
inches thick. The upper part is dark gray, dark grayish
brown, and gray, mottled, firm clay loam; the lower part
is gray and grayish brown, mottled, firm gravelly loam
and loam. The upper 9 inches of the substratum is gray
and light gray, loose coarse sandy loam and loamy
coarse sand. The lower part to a depth of about 60
inches is dark grayish brown, firm silty clay.

Included with this soil in mapping are small areas of
Algiers soils in shallow depressions and drainageways.

The seasonal high water table is at the surface in fall
and winter and in spring and other extended wet periods.
Permeability is very slow. Runoff is very slow or ponded.
The root zone is deep and has a high available water
capacity. Tilth is fair to good. Organic-matter content is
high. The upper part of the subsoil is slightly acid or
neutral, and the lower part is mildly alkaline or moderate-
ly alkaline.

Most of the acreage is farmed. This soil has good
potential for cultivated crops, hay, pasture, and trees.
The potential for sanitary facilities, building site develop-
ment, and recreation uses is poor.

This soil is well suited to corn, soybeans, and small
grain and to grasses and legumes for hay and pasture.
Row crops can be grown year after year if optimum
management is applied. Seasonal wetness is the princi-
pal limitation on cropland. Subsurface drains and open
ditches provide drainage. Timely tillage is important be-
cause the soil puddles and clods if worked during wet
periods, when it is soft and sticky. Returning crop resi-
due to the soil and planting cover crops increase the
rate of water infiltration and reduce clodding and crust-
ing. :

If this soil is pastured, controlled grazing is beneficial,
even in drained areas. If the pasture is grazed during wet
periods, when the soil is soft and sticky, the surface soil
compacts easily, the compaction resulting in poor tilth.
Pasture rotation and restricted grazing during wet periods
keep the pasture and the soil in good condition.

This soil is suited to the trees that are tolerant of
wetness. Scattered small areas support native hard-
woods. Tree seedlings can survive and grow well only if
competing vegetation is controlled or removed. Wetness
limits the use of planting and harvesting equipment
during winter and spring.

This soil is severely limited as a site for buildings and
sanitary facilities because of seasonal wetness, seepage,
ponding, and very slow permeability. Surface drains and
storm sewers can remove surface water. The founda-
tions and footings of dwellings and small buildings with
basements should be designed to prevent the structural
damage caused by the low strength in the lower part of
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the soil. Sanitary facilities should be connected to central
sewers and treatment facilities if possible. Providing arti-
ficial drainage and suitable base material improves local
roads. Extensive drainage is needed in intensively used
recreation areas, such as ball diamonds and tennis
courts.

Capability subclass llw; woodland suitability subclass
2w.

Wv—Wetzel silty clay loam. This deep, nearly level,
poorly drained soil is in shallow depressions and drain-
ageways on ground moraines and end moraines. The
lower parts of depressions are subject to ponding by
runoff from adjacent higher lying soils. Slope is 0 to 2
percent. Most areas are irregularly shaped and range
from 20 to 100 acres in size.

Typically, the surface layer is dark grayish brown, firm
silty clay loam about 10 inches thick. The subsoil is gray
and grayish brown, mottled, firm clay about 34 inches
thick. The substratum to a depth of about 60 inches is
gray, calcareous, firm clay loam.

Included with this soil in mapping are small areas of
Pewamo soils in shallow depressions and drainageways
and Blount soils on low knolls and foot slopes.

The seasonal high water table is near the surface in
winter and in spring and other extended wet periods.
Permeability is slow or moderately slow. Some areas in
depressions receive runoff from adjacent soils. Runoff is
very slow. The root zone is deep and has a high availa-
ble water capacity. Organic-matter content is moderate.
This soil puddles and clods easily. The upper part of the
subsoil ranges from slightly acid to mildly alkaline and
the lower part from neutral to moderately alkaline.

Most of the acreage is farmed. This soil has good
potential for cultivated crops, pasture, and woodland.
The potential for recreation uses, sanitary facilities, and
building site development is poor. _

Seasonal wetness is the principal limitation on crop-
land. Most cropped areas have been artificially drained.
Drained areas are well suited to corn, soybeans, and
small grain and to grasses and-legumes for hay and
pasture. Surface and subsurface drains commonly im-
prove drainage. Tillage within a limited range of moisture
content is important because this soil is compacted and
cloddy after it has been worked when wet and sticky.
Returning crop residue to the soil or regularly adding
other organic material improves tith and increases the
rate of water infiltration.

The principal concerns in managing pasture are over-
grazing or grazing during wet periods, when the soil is
soft and sticky. The surface soil compacts easily if the
pasture is grazed when the soil is wet. Proper stocking
rates, pasture rotation, and deferment of grazing during
wet periods keep the pasture and the soil in good condi-
tion.

This soil is suited to the trees that can tolerate sea-
sonal wetness. Wetness limits the use of planting and
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harvesting equipment during winter and spring. Compet-
ing vegetation can be controlled by spraying, mowing, or
disking.

This soil is severely limited as a site for buildings,
sanitary facilities, and recreation uses because of sea-
sonal wetness, slow or moderately slow permeability,
and low strength. Ditches are somewhat effective in low-
ering the perched water table if outlets are available.
Excavations are limited by wetness during winter and
spring. Providing artificial drainage and suitable base ma-
terial improves local roads. Extensive drainage is needed
in intensively used recreation areas, such as ball dia-
monds and tennis courts.

Capability subclass [lw; woodland suitability subclass
3w.

Wx—Willette muck. This deep, nearly level, very
poorly drained organic soil is in depressions in till plains,
outwash plains, and lake plains. It is subject to frequent
flooding. Slope is 0 to 2 percent. Most areas are circular
and are 10 to 40 acres in size.

Typically, the surface layer is black, very friable muck
about 7 inches thick. Below this, to a depth of about 34
inches, is very dark brown, very dark gray, and very dark
grayish brown, very friable and friable muck. The sub-
stratum to a depth of about 60 inches is gray and dark
grayish brown, firm silty clay. It is mottled in the upper
part.

Included with this soil in mapping are small areas of
Carlisle and Muskego soils.

Water is near the surface and ponds for long periods.
Runoff is very slow. Permeability is moderately slow to
moderately rapid in the muck and slow in the substra-
tum. Organic-matter content is very high. The root zone
is deep and has a very high available water capacity.
Tilth is good. The muck below the surface layer ranges
from medium acid to mildly alkaline.

Most of the acreage is farmed. This soil has good
potential for most cultivated crops, for pasture, and as
habitat for wetland wildlife. The potential for sanitary
facilities, building site development, and recreation uses
is very poor. .

Very poor natural drainage and flooding are the major
limitations if this soil is cultivated. Surface drains are
commonly used to remove ponded water. Subsurface
drains are also used, but draining some areas is difficult
because adequate outlets are not available and clayey
or silty material is close to the surface. Subsidence or
shrinkage occurs as a result of oxidation of the organic
material after the soil is drained. Controlled drainage in
areas where the water table can be raised or lowered
reduces the amount of shrinkage. During dry periods soil
blowing and the risk of fire are the major hazards. The
risk of soil blowing can be reduced by irrigation, wind-
breaks, and cover crops.

Drained areas are suited to pasture. A water-tolerant
grass, such as reed canarygrass, grows well on this soil.
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Overgrazing and grazing during wet periods, when the
soil is soft and sticky, cause compaction and poor tilth.
Pasture rotation and restricted use during wet periods
keep the pasture and the soil in good condition.

Undrained areas support water-tolerant trees and
some cattails, reeds, and sedges. The wetness seriously
limits the use of logging equipment.

This soil is seriously limited as a site for buildings,
sanitary facilities, and recreation uses by wetness, flood-
ing, low strength, and seepage. Undrained areas provide
good habitat for ducks, muskrat, and other wetland wild-
life.

Capability subclass Illw; woodland suitability subclass
4w,

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 fail-
ures in uses of the land.

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

Information in this section is useful in planning use and
management of soils for crops, 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 pre-
sented, the potential of each soil 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
limitations can be planned.

Planners and others using the soil survey can evaluate
the impact of specific land uses on the overall productiv-
ity 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 wetness or the presence of
bedrock.
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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,
sidewalks, campsites, playgrounds, lawns, and trees and
shrubs are influenced by the nature of the soail.

Crops and pasture

David Nesser, district conservationist, Soil Conservation Service,
helped prepare this section.

The major management concerns in the use of the
soils for crops and pasture are described in this section.
In addition, the crops or pasture plants best suited to the
soil, including some not commonly grown in the survey
area, are discussed; the system of land capability classi-
fication used by the Soil Conservation Service is ex-
plained; 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 ag-
ricultural potential of the survey area and about the man-
agement practices that are needed. The information is
useful to equipment dealers, land improvement contrac-
tors, fertilizer companies, processing companies, plan-
ners, conservationists, and others. For each kind of soil,
information about management is presented in the sec-
tion “Soil maps for detailed planning.” Planners of man-
agement systems for individual fields or farms should
also consider the detailed information given in the de-
scription of each soil.

More than 231,000 acres in the survey area was used
for crops and pasture in 1967, according to the Conser-
vation Needs Inventory (8). Of this total, 41,000 acres
was used for permanent pasture; 85,000 acres for row
crops, mainly corn and soybeans; 29,000 acres for
close-grown crops, mainly wheat and oats; and 54,000
acres for rotation hay and pasture. The rest was idle
cropland.

The acreage used for crops and pasture in this county
has not been affected by urban development to the
extent that it has in other parts of the State. In 1967, an
estimated 15,000 acres was urban and built-up land. The
acreage of such land has been increasing at the rate of
about 60 acres per year. The section “General soil map
for broad land-use planning” indicates how this soil
survey can help planners to make land-use decisions
that will influence the future role of farming in the county.

Soil erosion is a major problem on about half of the
cropland and pasture in Logan County. If the slope is
more than 2 percent, erosion is a hazard. It is a hazard
on Blount, Crosby, Del Rey, Haskins, Homer, and Nap-
panee soils, for example, which have a slope of 2 to 6
percent.

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 incorporat-
ed into a plow layer. Erosion is especially damaging on



56

soils with a clayey subsoil, such as Blount, Fulton, and
Nappanee soils. It also reduces productivity on soils that
tend to be droughty, such as Casco, Eldean, Fox, Gall-
man, Rodman, and Nineveh soils. Second, soil erosion
on farmland results in sediment entering streams. Con-
trol of erosion minimizes the pollution of streams by
sediment and improves the quality of water for municipal
use, for recreation, and for fish and wildlife.

In eroded spots on many gently sloping and sloping
fields, preparing a good seedbed and tilling are difficult
because the original friable surface layer has been
eroded away. Such spots are common in the moderately
eroded Miamian, Morley, and St. Clair soils.

Erosion control measures provide protective surface
cover, reduce runoff, and increase the infiltration rate. A
cropping system that keeps plant cover on the soil for
extended periods can hold soil losses to an amount that
will not reduce the productive capacity of the soils. On
livestock farms, where part of the acreage is pasture and
hayland, including legume and grass forage crops in the
cropping system not only provides nitrogen and improves
tilth for the following crop but also reduces the risk of
erosion. )

Slopes are so short and irregular that contour tillage
and terracing are not practical in most areas of Glyn-
wood, Morley, and St. Clair soils. On these soils a crop-
ping system that provides substantial plant cover is
needed to control erosion unless the “no-till” method is
applied. Applying the ‘‘no-till”” method and leaving crop
residue on the surface increase the infiltration rate and
reduce the hazards of runoff and erosion. On the less
well drained soils minimum tillage is very helpful in con-
trolling erosion.

Erosion-control measures are suitable on many of the
soils in the survey area but are less successful on the
moderately eroded soils, particularly if severely eroded
spots are common. No tillage for corn, which is common
on an increasing acreage, is effective in controlling ero-
sion on sloping soils and can be adapted to many of the
soils in the survey area. It is less successful, however,

on the soils that are severely eroded in many spots. .

Terraces and diversions reduce the length of slopes,
control runoff, and reduce the risk of erosion on long
slopes. The soils in Logan County, however, are less
well suited to terraces and diversions because of irregu-
lar slopes, excessive wetness in terrace channels, and a
clayey subsoil, which would be exposed in the terrace
channels.

Grassed waterways are natural or constructed outlets
that are protected by grass cover. Natural drainageways
are the best sites for waterways and commonly 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 stripcropping are helpful in
centrolling erosion, but their use is limited in Logan
County because slopes are generally irregular. Contour-
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ing and even stripcropping are practical in some areas of
Casco, Eldean, Miamian, Milton, Morley, St. Clair, and
Shinrock soils. )

Soil blowing is a hazard on Carlisle, Edwards, Lin-
wood, Martisco, Muskego, and Willette soils. It can
damage these soils, which have a muck or mucky sur-
face layer, in a few hours if winds are strong and the
soils are dry and bare of plant_cover or.surface muich.
Maintaining a plant cover or surface mulch or keeping
the surface rough through proper tillage minimizes soil
blowing on these soils. Also, windbreaks of suitable
shrubs, such as Tartarian honeysuckle or autumn-olive,
are effective in reducing the risk of soil blowing.

Information about the design of erosion-control prac-
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 about
half of the acreage used for crops and pasture in the
survey area. Some soils are naturally so wet that -produc-
tion of the crops commonly grown in the area is general-
ly not possible. These are the poorly drained and very
poorly drained Brookston, Latty, Lippincott, Montgomery,
Patton, Paulding, Pewamo, Sloan, Westland, and Wetzel
soils, which make up about 63,000 acres of the survey
area. The organic Carlisle, Edwards, Linwood, Martisco,
Muskego, Wallkill, and Witlette soils, which make up
about 7,000 acres, also are very poorly drained.

Unless artificially drained, the somewhat poorly
drained Algiers, Blount, Crosby, Del Rey, Fulton, Has-
kins, Henshaw, Homer, Nappanee, Shoals, and Sleeth
soils are so wet that crops are damaged during most
years. These soils make up about 101,000 acres of the
survey area.

In Miamian and Morley soils natural drainage is good
during most of the year, but these soils tend to dry out
slowly after rains. Small areas of wetter soils along drain-
ageways in swales and in slight depressions are com-
monly included with the moderately well drained Celina,
Glynwood, St. Clair, Shinrock, and Eel soils in mapping.
Artificial drainage is needed in some of these wetter
areas. :

The design of both surface and subsurface drainage
systems varies with the kind of soil. A combination of
surface drainage and subsurface drainage is needed in
most areas of the poorly drained and very poorly drained
soils that are intensively row cropped. Drains should be
more closely spaced in slowly or very slowly permeable
soils than in the more permeable soils. Subsurface drain-
age is very slow in Latty, Montgomery, and Paulding
soils. Finding adequate outlets for subsurface drainage
systems is difficult in many areas of. Latty, Montgomery,
Paulding, and Sloan soils. ,

Organic soils oxidize and subside when the pore
space is filled with air; therefore, special drainage sys-
tems are needed to control the depth and the period of
drainage. Keeping the water table at the level required



LOGAN COUNTY, OHIO

by crops during the growing season and raising it to the
surface during other parts of the year minimize the oxida-
tion 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.

Irrigation can increase crop production in Logah _

County. Rainfall is generally adequate for most crops but
is not always timely or well distributed. Extended dry
periods sometimes occur between June and September.

Many soils in the county can be irrigated for some
crops if water is available. Features that affect the suit-
ability of a soil for irrigation are available water capacity,
slope, water intake rate, need for drainage, depth of the
- soil in relation to rooting depth, susceptibility to stream
overflow, hazard of erosion, and presence of layers that
limit water movement. Soils that have a slope of more
than 6 percent are highly susceptible to erosion if they
are irrigated.

Subirrigation is desirable in some organic soils, such
as Carlisle soils. Water-level control gates in drainage
ditches can maintain the water table at a depth of 12 to
30 inches, depending on the root zone requirements of
the crop. Onsite investigation of the thickness of the
organic deposit over marl or clayey or silty material is
needed before a subirrigation system is installed.

Soil fertility is naturally low in many soils on the up-
lands in the survey area. Many soils that have a light
colored surface layer are naturally acid. The soils on
flood plains, such as the Eel, Genesee, Shoals, Sloan,
and Wallkill soils, range from slightly acid to moderately
alkaline and are naturally higher in content of plant nutri-
ents than most upland soils. Brookston, Latty, Lippincott,
Montgomery, Patton, Paulding, Pewamo, Westland, and
Wetzel soils in low swales and drainageways are slightly
acid or mildly alkaline.

Edwards, Linwood, Martisco, Carlisle, Muskego, and
Willette soils range from strongly acid to moderately al-
kaline. In some areas special fertilizers are needed be-
cause these soils can be deficient in boron and other
trace elements.

Many upland soils are naturally strongly acid or very
strongly acid. If these soils have never been limed, appli-
cations of ground limestone are needed to raise the pH
level sufficiently for good growth of alfalfa and other
crops that grow on nearly neutral soils. Available phos-
phorus and potash levels are naturally low in most of
these soils.

On all soils additions of lime and fertilizer should be
based on the results of soil tests. The Cooperative Ex-
tension Service can help in determining the kinds and
amounts of fertilizer and lime to apply. _

Soil tilth is an important factor in the germination of
seeds and the infiltration of water into the soil. Soils with
good tilth are friable and porous.
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Many of the soils used for crops in the survey area
have a silt loam surface layer that is light in color and
moderately low or moderate in content of organic matter.
Generally, the structure of such soils is weak, and in-
tense rainfall causes the formation of crust on the sur-
face. The crust is hard when dry, and it is nearly impervi-
ous to-water. Once the crust forms, it reduces the infil-
tration rate and increases runoff. Regular applications of
crop residue, manure, and other organic material can
improve soil structure and reduce the likelihood of crust-
ing. _

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 the soils
that are plowed in the fall are nearly as dense and hard
at planting time as they were before they were plowed.
In addition, sloping soils, and even some areas of nearly
level, light colored soils, are subject to erosion and soil
blowing after they have been plowed in the fall.

The dark colored surface layer of Brookston, Lippin-
cott, Montgomery, Patton, Pewamo, Sloan, and Westland
soils and the surface layer of Latty, Paulding, and Wetzel
soils contain more clay than that of the light colored
soils in the county. Poor tilth can be a problem because
these soils often stay wet until late in spring. After they
have been plowed when wet, these soils tend to be very
cloddy when dry. As a result, preparing good seedbeds
is difficulty Fall plowing generally results in good tilth in
the spring.

Field crops suited to the soils and climate of the
survey area include many that are not now commonly
grown. Corn and soybeans are the main row crops.
Sugar beets, potatoes, grain sorghum, sunflowers, navy
beans, and similar crops can be grown.

Wheat and oats are the most common close-growing
crops. Rye, barley, and buckwheat could be grown, and
grass seed could be produced from bromegrass, fescue,
timothy, and bluegrass. Also, legume seed from red
clover and alsike clover could be produced.

Special crops grown commercially in the survey area
are vegetables, small fruits, tree fruits, nursery plants,
and Christmas trees. A small acreage is used for
melons, strawberries, raspberries, sweet corn, tomatoes,
and other. vegetables and small fruits. In addition, large
areas are suited to other special crops, such as grapes
and many vegetables. The apple is the most commonly
grown tree fruit in the county.

Deep and moderately deep soils that have good natu-
ral drainage and warm up early in spring are especially
well suited to many vegetables and small fruits. In this
survey area, these are the Eldean, Fox, Gallman, Ockley,
Parr, and Nineveh soils and the Wea Variant that have a
slope of less than 6 percent. They make up about
18,000 acres of the survey area. Crops generally can be
planted and harvested earlier on these soils than on the
other soils in survey area.
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{f adequately drained, the soils with a muck surface
layer are well suited to a wide range of vegetable crops.
Carlisle, Edwards, Linwood, Martisco, Muskego, Wallkill,
and Willette soils, which make up about 7,000 acres of
the survey area, are examples.

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

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

Permanent pasture makes up about 15 percent of the
farmed acreage. The percentage is small because a
large part of the farmed acreage can be grain cropped.
Also, most of the forage is provided by meadow crops.
Many soils in the county could be used for high-quality
permanent pasture.

Many of the permanently pastured areas are eroded
soils that formerly were cultivated, steeply sloping soils,
and frequently flooded soils. Some permanent pastures
near farmsteads are used for feedlots or access lanes.
Some open woodlots are pastured, but they generally
provide poor grazing because forage plants are sparse.

Yields of permanent pasture plants vary widely accord-
ing to the kind of soil and the slope. Sloping to very
steep soils, such as Casco, Eidean, Miamian, Milton,
Morley, and St. Clair soils, are commonly eroded, and
the amount of water available to plants is low because
runoff is rapid. As a result, the growth of forage plants is
restricted. These plants are much more productive on
the gently sloping Blount, Celina, Crosby, Eldean, Glyn-
wood, Miamian, Milton, Nappanee, and St. Clair soils,
but these soils are subject to erosion if the plant cover is
damaged by overgrazing. Severe soil compaction occurs
if livestock graze and trample these soils during wet
periods.

The Eel, Genesee, Shoals, Sloan, and Wallkill soils on
flood plains are well suited to permanent pasture. Flood-
ing during the growing season, which can seriously
damage cash crops, is much less damaging on perma-
nent pasture. Alluvial soils, which are fertile and have a
high available water capacity, can produce good grass or
grass-legume pasture. Surface and subsurface drains
help to control excess water in the somewhat poorly
drained and very poorly drained soils, particularly where
legumes are grown. They generally are not needed in
the better drained Eel and Genesee soils.

Management for permanent pasture-is similar to man-
agement for cropland. Lime and fertilizer should be ap-
plied at rates indicated by soil tests. Controlling weeds
by. periodic clipping and by recommended herbicides en-
courages the growth of desirable pasture plants. Proper
seeding rates and controlled grazing help to maintain
well established permanent pastures. The latest informa-
tion about seeding mixtures, herbicide treatment, and
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other management for specific soils can be obtained
from local offices of the Cooperative Extension Service
and the Soil Conservation Service.

Yields per acre

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

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

The yields were estimated assuming that the latest soil
and crop management practices were used. Hay and
pasture yields were estimated for the most productive
varieties of grasses and legumes suited to the climate
and the soil. A few farmers may be obtaining average
yields higher than those shown in table 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, ero-
sion control, and protection from flooding; the proper
planting and seeding rates; suitable high-yielding crop
varieties; appropriate tillage practices, including time of

‘tilage and seedbed preparation and tilling when sail

moisture is favorable; control of weeds, plant diseases,
and harmful insects; favorable soil reaction and optimum
levels of nitrogen, phosphorus, potassium, and trace ele-
ments for each crop; effective use of crop 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 capacity of
the soils for each of the principal crops. Yields are likely
to increase as new production technology is developed.
The productivity of a given soil compared with that of
other soils, however, is not likely to change.

Crops other than those shown in table 5 are grown in
the survey area, but estimated yields are not included
because the acreage of these crops is small. The local
offices of the Soil Conservation Service and the Cooper-
ative Extension Service can provide information about
the management concerns and productivity of the soils
for these crops.

Capability classes and subclasses

Capability classes and subclasses show, in a general
way, the suitability of soils for most kinds of field crops.
The soils are classed according to their limitations when
they- are used for field crops, the risk of damage when
they are used, and the way they respond to treatment.
The grouping does not take into account major and gen-
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erally 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 de-
signed 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 (77).
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 designat-
ed by Roman numerals | through VIll. The numerals
indicate progressively greater limitations and narrower
choices for practical use. The classes are defined as
follows:

Class | soils have few limitations that restrict their use.

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

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

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

Class VIl soils have very severe I|m|tat|ons that make
them unsuitable for cultivation.

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

Capability subclasses are soil groups within one class;
they are designated by adding a small letter, e, w, s, or
¢, to the class numeral, for example, lle. The letter e
shows that the main limitation is risk of erosion unless
close-growing plant cover is maintained; w shows that
water in or on the soil interferes with plant growth or
cultivation (in some soils the wetness can be partly cor-
rected by artificial 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 | 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 the soils in
class V are subject to little or no erosion, though they
have other limitations that restrict their use to pasture,
rangeland, 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
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included. Some of the soils that are well suited to crops
and pasture may be in low-intensity use, for example,
soils in capability classes | and li. 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 soil mapping unit in the section *“Soil maps for
detailed planning.”

Woodland management and productivity

Nearly all of Logan County was forest at the time of
settlement. The original vegetative types prior to settle-
ment were beech, mixed oak, oak-sugar maple, and elm-
ash swamp forest (5,6). As a result of clearing, the acre-
age of woodland has been reduced to about 26,500
acres, or 11 percent of the county. Most of the remain-
ing areas are in small farm woodlots. The steepest, wet-
test, or least accessible parts of the farms have typically
remained wooded. Most of the woodland has been cut
over, and much of it has been grazed.

Compared to the returns from the sale of other farm
products, income from the sale of wood products is
small. Some good-quality logs of red oak, white oak, and
black walnut are cut from the better managed woodland.
Also, farm woodlots provide wood for fireplaces, lumber
for rough construction, maple syrup, and edible nuts.

Table 7 contains information useful to woodland
owners or forest managers planning use of soils for
wood crops. Map unit symbols for soils suitable for wood
crops are listed, and the ordination (woodland suitability)
symbol for each soil is given. All soils bearing the same
ordination symbol require the same general kinds of
woodland management and have about the same poten-
tial productivity.

The first part of the ordination symbol, a number, indi-
cates the potential productivity of the soils for important
trees. The number 1 indicates very high productivity; 2,
high; 3, moderately high; 4, moderate; and 5, low. The
second part of the symbol, a letter, indicates the major
kind of soil limitation. The letter x indicates stoniness or
rockiness; w, excessive water in or on the soil; ¢, toxic
substances in the soil; d, restricted root depth; ¢, clay in
the upper part of the soil; s, sandy texture; f, high con-
tent of coarse fragments in the soil profile; and r, steep
slopes. The letter o indicates insignificant limitations or
restrictions. If a soil has more than one limitation, priority
in placing the soil into a limitation class is in the follow-
ing order: x, w, t,d, c, s, f,and r.

In table 7 the soils are also rated for a number of
factors to be considered in management. Sl/ight, moder-
ate, and severe are used to indicate the degree of major
soil limitations.

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

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

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

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

The potential productivity of merchantable or common
trees on a soil is expressed as a site index. This index is
the average height, in feet, that dominant and codomin-
ant 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
improvement 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 section provides information about the use of
soils for building sites, sanitary facilities, construction ma-
terial, and water management. Among those who can
benefit from this information are engineers, landowners,
community planners, town and city managers, land de-
velopers, builders, contractors, and farmers and ranch-
ers.

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 scientists and
engineers of the Soil Conservation Service using known
relationships between the soil properties and the behav-
ior of soils in various engineering uses.
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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, plas-
ticity index, soil reaction, depth to bedrock, hardness of
bedrock that is within 5 or 6 feet of the surface, soil
wetness, depth to a seasonal high water table, slope,
likelihood of flooding, natural soil structure or aggrega-
tion, in-place soil density, and geologic-origin of the soil
material. Where pertinent, data about kinds of clay min-
erals, mineralogy of the sand and silt fractions, and the
kind of absorbed cations were also considered.

On the basis of information assembled about soil prop-
erties, ranges of values can be estimated for erodibility,
permeability, corrosivity, shrink-swell potential, available
water capacity, shear strength, compressibility, slope sta-
bility, and other factors of expected soil behavior in engi-
neering uses. As appropriate, these values can 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
values can be used to (1) select potential residential,
commercial, industrial, and recreationa! uses; (2) make
preliminary estimates pertinent to construction in a par-
ticular area; (3) evaluate alternative routes for roads,
streets, highways, pipelines, and underground cables; (4)
evaluate alternative sites for location of sanitary landfills,
onsite sewage disposal systems, and other waste dis-
posal facilities; (5) plan detailed onsite investigations of
soils and geology; (6) find sources of gravel, sand, clay,
and topsoil; (7) plan farm drainage systems, irrigation
systems, ponds, terraces, and other structures for soil
and water conservation; (8) relate performance of struc-
tures already built to the properties of the kinds of soil
on which they are built so that performance of similar
structures on the same or a similar soil in other locations
can be predicted; and (9) predict the trafficability of soils
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 gener-
al designs that will overcome unfavorable soil properties
and minimize soil-related failures. Limitations to the use
of these data, however, should be well understood. First,
the data are generally not presented for soil material
below a depth of 5 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 included
in mapping. Thus, these data do not eliminate the need
for onsite investigations, testing, and analysis by person-
nel having expertise in the specific use contemplated.

The information is presented mainly in tables. Table 8
shows, for each kind of soil, the degree and kind of
limitations for building site development; table 9, for sani-
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tary facilities. Table 11 shows the kind of limitations for
water management. Table 10 shows the suitability of
each kind of soil as a source of construction materials.

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

Some of the terms used in this soil survey have a |

special 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 streets, and
lawns and landscaping are indicated in table 8. A s/ight
limitation indicates that soil properties generally are fa-
vorable 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 spec-
ified use, but the limitations can be overcome or mini-
mized by special planning and design. A severe limitation
indicates that one or more soil properties or site features
are so unfavorable or difficult to overcome that a major
increase in construction effort, special design, or inten-
sive maintenance ‘is required. For some soils rated
severe, such costly measures may not be feasible.

Shallow excavations are made for pipelines, sewer-
lines, 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 tendency of soils to cave in or slough; and
the presence of bedrock or large stones. In addition,
excavations are affected by slope of the soil and the
probability of flooding. Ratings do not apply to soil hori-
zons 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
extremely firm horizons, usually difficult to excavate, is
indicated.

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 build-
ings without basements and for dwellings with and with-
out basements. For such structures, soils should be suffi-
ciently stable that cracking or subsidence of the struc-
ture from settling or shear failure of the foundation does
not occur. These ratings were determined from esti-
mates of the shear strength, compressibility, and shrink-
swell potential of the soil. Soil texture, plasticity and in-
place density, 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,
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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 determining the ratings. Susceptibility to
flooding is a serious hazard.

Local roads and streets referred to in table 8 have an
all-weather surface that can carry light to medium traffic
all year. They consist of a subgrade of the underlying
soil material; a base of gravel, crushed rock fragments,
or soil material stabilized with lime or cement; and a
flexible or rigid surface, commonly asphalt or concrete.
The roads are graded with soil material at hand, and
most cuts and fills are less than 6 feet deep.

The load supporting capacity and the stability of the
soil as well as the quantity and workability of fill material
available are important in design and construction of
roads and streets. The classifications of the soil and the
soil texture, density, shrink-swell potential, and potential
frost action are indicators of the traffic supporting capac-
ity used in making the ratings. Soil wetness, flooding,
slope, depth to hard rock or very compact layers, and
content of large stones affect stability and ease of exca-
vation.

Lawns 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 site features are needed
for proper functioning of septic tank absorption fields,
sewage lagoons, and sanitary landfills. The nature of the
soil is important in selecting sites for these facilities and
in identifying limiting soil properties and site features to
be considered in design and installation. Also, those soil
properties that affect ease of excavation or installation of
these facilities will be of interest to contractors and local
officials. Table 9 shows the degree and kind of limita-
tions of each soil for such uses and for use of the soil as
daily cover for landfills. It is important to observe local
ordinances and regulations. ‘

If the degree of soil limitation is expressed as sfight,
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
maintenance is required. Soil suitability is rated by the
terms good, fair, or poor, which, respectively, mean
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about the same as the terms slight, moderate, and
severe.,

Septic tank absorption fields are subsurface systems
of tile, perforated plastic tubing, or perforated pipe that
distribute 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 absorp-
tion of the effluent and those that affect the construction
of the system.

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

In some soils, loose sand and gravel or fractured bed-
rock is less than 4 feet below the drain lines. In these
soils the absorption field does not adequately filter the
effluent, and ground water in the area may be contami-
nated.

On many of the soils that have moderate or severe
limitations for use as septic tank absorption fields, a
system to lower the seasonal water table can be in-
stalled or the size of the absorption field can be in-
creased 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.
Aerobic lagoons generally are designed to hold sewage
within a depth of 2 to 5 feet. Nearly impervious soil
material for the lagoon floor and sides is required to
minimize seepage and contamination of ground water.
Soils that are very high in content of organic matter and
those that have cobbles, stones, or boulders are not
suitable. Unless the soil has very slow permeability, con-
tamination of ground water is a hazard where the sea-
sonal 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 susceptibilty to flooding also
affect the suitability of sites for sewage lagoons or the
cost of construction. Shear strength and permeability of
compacted soil material affect the performance of em-
bankments.

Sanitary landfill is a method of disposing of solid waste
by placing refuse in successive layers either in excavat-
ed 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 ve-
hicular traffic. Risk of polluting ground water and traffica-
bility affect the suitability of a soil for this use. The best
soils have a loamy or silty texture, have moderate to
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slow permeability, are deep to a seasonal water table,
and are not subject to flooding. Clayey soils are likely to
be sticky and difficult to spread. Sandy or gravelly soils
generally have rapid permeability, which might allow nox-
ious liquids to contaminate ground water. Soil wetness
can be a limitation, because operating heavy equipment
on a wet soil is difficult. Seepage into the refuse in-
creases the risk of pollution of ground water.

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

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, a limitation of slight or
moderate may not be valid. Site investigation is needed
before a site is selected.

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

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

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

Construction materials

The suitability of each soil as a source of ~roadfi||‘,’
sand, gravel, and topsoil is indicated in table 10 by
ratings of good, fair, or poor. The texture, thickness, and
organic-matter content of each soil horizon are important
factors in rating soils for use as construction materials.
Each soil is evaluated to the depth observed, generally
about 6 feet.

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

The ratings apply to the soil material between the A
horizon and a depth of 5 to 6 feet. It is assumed that soil
horizons will be mixed during excavation and spreading.
Many soils have horizons of contrasting suitability within
their profile. The estimated engineering properties in
table 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 at least moderately well drained and have slopes of
15 percent or less. Soils rated fair have a plasticity index
of less than 15 and have other limiting features, such as
moderate shrink-swell potential, moderately steep
slopes, wetness, or many stones. If the thickness of
suitable material is less than 3 feet, the entire soil is
rated poor.

Sand and grave/ are used in great quantities in many
kinds of construction. The ratings in table 10 provide
.guidance as to where to look for probable sources and
are based on the probability that soils in a given area
contain sizable quantities of sand or gravel. A soil rated
good or fair has a layer of suitable material at least 3
feet thick, the top of which is within a depth of 6 feet.
Coarse fragments of soft bedrock material, such as
shale and siltston®, 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 materi-
al to support plantlife. Also considered is the damage
that can result at the area from which the topsoil is
taken.

The ease of excavation is influenced by the thickness
of suitable material, wetness, slope, and amount -of
stones. The ability of the soil to support plantlife is deter-
mined by texture, structure, and the amount of soluble
salts or toxic substances. Organic matter in the A1 or Ap
horizon greatly increases the absorption and retention of
moisture and nutrients. Therefore, the soil material from

these horizons should be carefully preserved for later

use.

Soils rated good have at least 16 inches of friable
loamy material at their surface. They are free of stones
and cobbles, 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
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respond well to fertilizer. They are not so wet that exca-
vation is difficult during most of the year.

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

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

Although a rating of good is not based entirely on high
content of organic matter, a surface horizon is generally
preferred for topsoil because of its organic-matter con-
tent. This horizon is designated as At or Ap in the soil
series 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 solil
survey. In table 11 the soil and site features that affect
use are indicated for each kind of soil. This information
is significant in planning, installing, and maintaining
water-control structures.

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

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

Aquifer-fed excavated ponds are bodies of water made
by excavating a pit or dugout into a ground-water aquifer.
Excluded are ponds that are fed by surface runoff and
embankment ponds that impound water 3 feet or more
above the original surface. Ratings in table 11 are for
ponds that are properly designed, located, and con-
structed. Soil properties and site features that affect
aquifer-fed ponds are depth to a permanent water table,
permeability of the aquifer, quality of the water, and ease
of excavation.

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

Terraces and diversions are embankments or a combi-
nation 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
suitability of a soil for terraces are uniformity and steep-
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ness of slope; depth to bedrock, hardpan, or other unfa-
vorable material; large stones; permeability; ease of es-
tablishing vegetation; and resistance to water erosion,
soil blowing, soil slipping, and piping.

Grassed waterways are constructed to channel runoff
to outlets at.a nonerosive velocity. Features that affect
the use of soils for waterways are slope, permeability,
erodibility, wetness, and suitability for permanent vegeta-
tion. :

Recreation

The soils of the survey area are rated in table 12
according to limitations that affect their suitability for
recreation uses. The ratings are based on such restric-
tive soil features as flooding, wetness, slope, and texture
of the surface layer. Not considered in these ratings, but
important in evaluating a site, are location and accessi-
bility of the area, size and shape of the area and its
scenic quality, the ability of the soil to support vegeta-
tion, access to water, potential water impoundment sites
available, and either access to public sewerlines or ca-
pacity 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 assess-
ment of height, duration, intensity, and frequency of
flooding is essential in planning recreation facilities.

The degree of the limitation of the soils is expressed A

as slight, moderate, or severe. S/ight means that the soil
properties are generally favorable and that the limitations
are minor. and easily overcome. Moderate means that
the limitations can be overcome or alleviated by plan-
ning, design, or special maintenance. Severe means that
soil properties are unfavorable and that limitations can
be offset only by costly soil reclamation, special design,
intensive maintenance, limited use, or by a combination
of these measures.

. The information in table 12 can be supplemented by
information in other parts of this survey. Especially help-
ful are interpretations for septic tank absorption fields,
given in table 9, and interpretations for dwellings without
basements 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 re-
mains firm, and is not dusty when dry. Strong slopes and
stones or boulders can greatly increase the cost of con-
structing camping sites.

Picnic areas are subject to heavy foot traffic. Most
vehicular traffic is confined to access roads and parking
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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
obtain a uniform grade, the depth of the soil over bed-
rock or hardpan should be enough to allow necessary
grading.

Paths and trails for walking, horseback riding, bicy-
cling, and other uses should require little or no cutting
and filling. The best soils for this use are those that are
not-wet, are firm after rains, are not dusty when dry, and
are not subject to flooding more than once during the
annual period of use. They have moderate slopes and
have few or no stones or boulders on the surface.

Golf fairways .are subject to heavy foot traffic and
some light vehicular traffic. Cutting or filing may be re-
quired. The best soils for use as golf fairways are firm
when wet, are not dusty when dry, and are not subject to
prolonged flooding during the period of use. They have 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. Irrigation 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
affect the construction of water impoundments. The kind
and abundance of wildlife that populate an area depend
largely on the amount and distribution of food, cover,
and water. If any one of these elements is missing, is
inadequate, or is inaccessible, wildlife either are scarce
or do not inhabit the area.

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

In table 13, the soils in the survey area are rated
according 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
for creating, improving, or maintaining specific elements
of wildlife habitat; and determining the intensity of man-
agement needed for each element of the habitat.

The potential of the soil is rated good, fair, poor, or
very poor (7). A rating of good means that the element
of wildlife habitat or the kind of habitat is easily created,
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improved, or maintained. Few or no limitations affect

management, and satisfactory results can be expected if

the soil is used for the designated purpose. A rating of
fair means that the element of wildlife habitat or kind of
habitat can be created, improved, or maintained in most
places. Moderately intensive management is required for
satistactory results. A rating of poor means that limita-
tions are severe for the designated element or kind of
wildlife habitat. Habitat can be created; improved, or
maintained in most places, but management is difficult
and must be intensive. A rating of very poor means that
restrictions for the element of wildlife habitat or kind of
wildlife are very severe, and that unsatisfactory results
can be expected. Wildlife habitat is impractical or even
impossible to create, improve, or maintain on soils
having such a rating. :

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

Grain and seed crops are seed-producing annuals
used by wildlife. The major soil properties that affect the
growth of grain and seed crops are depth of the root
zone, texture of the surface layer, available water capac-
ity, wetness, slope, surface stoniness, and flood hazard.
Soil temperature and soil moisture are also consider-
ations. Examples of grain and seed crops are corn,
wheat, oats, and barley.

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 capac-
ity, wetness, surface stoniness, flood hazard, and slope.
Soil temperature and soil moisture are also consider-
ations. Examples of grasses and legumes are fescue,
bromegrass, clover, and alfalfa.

Wild herbaceous plants are native or naturally estab-
lished grasses and forbs, including weeds, that provide
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 capac-
ity, wetness, surface stoniness, and flood hazard. Soil
temperature and soil moisture are also considerations.
Examples of wild herbaceous plants are foxtail, golden-
rod, smartweed, ragweed, and panicum.

Hardwood trees and the associated woody understory
provide cover for wildlife and produce nuts or other fruit,
buds, catkins, twigs, bark, or foliage that wildlife eat.
Major soil properties that affect growth of hardwood
trees and shrubs are depth of the root zone, available
water capacity, and wetness. Examples of native plants
are oak, poplar, wild cherry, maple, beech, blackhaw,
hawthorn, dogwood, hickory, blackberry, and black
walnut. Examples of fruit-producing shrubs that are com-
mercially available and suitable for planting on soils rated
good are shrub honeysuckle, autumn-olive, and crabap-
ple. ‘
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Coniferous plants are cone-bearing trees, shrubs, or
ground cover plants that furnish habitat or supply food in
the form of browse, seeds, or fruitlike cones. Soil proper-
ties that have a major effect on the growth of coniferous
plants are depth of the root zone, available water capac-
ity, and wetness. Examples of coniferous plants are pine,
spruce, and cedar.

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

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

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

Openland habitat consists of cropland, pasture, mead-
ows, 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
include bobwhite quail, pheasant, meadowlark, field spar-
row, cottontail rabbit, and red fox. '

Woodland habitat consists of areas of hardwoods and
associated grasses, legumes, and wild herbaceous
plants. Wildlife attracted to these areas include ruffed
grouse, woodcock, thrushes, woodpeckers, squirrels,
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.

Soil properties

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

In making soil borings during field mapping, soil scien-
tists identify several important soil properties. They note
the seasonal soil moisture condition or the presence of
free water and its depth. For each horizon in the profile,
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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 consis-
tence of the soil material in place under the existing soil
moisture conditions. They record the depth of plant
roots, determine the pH or reaction of the soil, and
identify any free 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
properties that cannot be estimated accurately by field
observation. Laboratory analyses are not conducted for
all soil series in the survey area, but laboratory data for
many soil series not tested are available from nearby
survey areas.

The available field and laboratory data are summarized

in tables. The tables give the estimated range of engi-

neering properties, the engineering classifications, and
the physical and chemical properties of each major hori-
zon of each soil in the survey area. They also present
data about pertinent soil and water features and engi-
neering test data.

Engineering properties

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

Most soils 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 hori-
zon 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
morphology.” _

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 soil material that is 7
to 27 percent clay, 28 to 50 percent silt, and less than
52 percent sand. If a soil contains gravel or other parti-
cles coarser than sand, an appropriate modifier is added,
for example, “gravelly loam.” Other texture terms are
defined in the Glossary.

The two systems commonly used in classifying soils
for engineering use are the Unified Soil Classification
System (3) and the system adopted by the American
Association of State Highway and Transportation Offi-
cials (AASHTO) (2).

" The Unified system classifies soils according to prop-
erties that affect their use as construction material. Soils
are classified according to grain-size distribution of the
fraction less than 3 inches in diameter, plasticity index,
liquid limit, and organic-matter content. Soils are grouped
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into 15 classes—eight classes of coarse-grained soils,
identified as GW, GP, GM, GC, SW, SP, SM, and SC; six
classes of fine-grained soils, identified as ML, CL, OL,
MH, CH, and OH; and one class of highly organic soils,
identified as Pt. Soils on the borderline between two
classes have a dual classification symbol, for example,
CL-ML.

The AASHTO system classifies soils according to
those properties that affect their use in highway con-
struction and maintenance. In this system a mineral soil
is classified in one of seven basic groups ranging from
A-1 through A-7 on the basis of grain-size distribution,
liquid limit, and plasticity index. Soils in group A-1 are
coarse grained and low in content of fines. At the other
extreme, in group A-7, are fine-grained soils. Highly or-
ganic soils are classified in group A-8 on the basis of
visual inspection.

When laboratory data are available, the A-1, A-2, and
A-7 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-7-5, and A-7-6. As an addi-
tional refinement, the desirability of soils as subgrade
material can be indicated by a group index number.
These numbers range from 0 for the best subgrade ma-
terial to 20 or higher for the poorest. The estimated
classification, 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 estimates are de-
termined mainly by observing volume percentage in the
field and then converting that, by formula, to weight
percentage.

Percentage of the soil material less than 3 inches in
diameter that passes each of four sieves (U.S. standard)
is estimated for each major horizon. The estimates are
based on tests of soils that were sampled in the survey
area and in nearby areas and on field estimates from
many borings made during the survey.

Liquid limit and plasticity index indicate the effect of
water on the strength and consistence of soil. These
indexes are used in both the Unified and AASHTO saoil
classification systems. They are also used as indicators
in making general predictions of soil behavior. Ranges in
liquid limit and plasticity index are estimated on the basis
of test data from the survey area or from nearby areas
and on observations of the many soil borings made
during the survey.

In some surveys, the estimates are rounded to the
nearest 5 percent. Thus, if the ranges of gradation and
Atterburg limits extend a marginal amount across classifi-
cation 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 char-
acteristics and features that affect behavior of soils in
engineering uses. These estimates are given for each
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major horizon, at the depths indicated, in the typical
pedon of each soil. The estimates are based on field
observations and on test data for these and similar soils.

Permeability is estimated on the basis of known 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
features as plowpans and surface crusts. Permeability of
the soil is an important factor to be considered in plan-
ning and designing drainage systems, in evaluating the
potential of soils for septic 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 soil
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 soil horizons. Availa-
ble water capacity is an important factor in the choice of
plants or crops to be grown and in the design of irriga-
tion 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 veri-
fied 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
stabilization; and in evaluating the corrosivity of soils.

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

Erosion factors are used to pred|ct the erodibility of a
soil and its tolerance to erosion in relation to specific
kinds of land use and treatment. The soil erodibility
factor (K) is a measure of the susceptibility of the soil to
erosion by water. Soils having the highest K values are
the most erodible. K values range from 0.10 to 0.64. To
estimate annual soil loss per acre, the K value of a soll
is modified by factors representing plant cover, grade
and length of slope, management practices, and climate.
The soil-loss tolerance factor (T) is the maximum rate of
soil erosion, whether from rainfall or soil blowing, that
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can occur without reducing crop production or environ-
mental quality. The rate is expressed in tons of soil loss
per acre per year.

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

1. Sands, coarse sands, fine sands, and very fine
sands. These soils are extremely erodible, so vegetation
is difficult to establish. They are generally not suitable for
crops.

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

3. Sandy loams, coarse sandy loams, fine sandy
loams, and very fine sandy loams. These soils are highly
erodible, but crops can be grown if intensive measures
to control soil blowing are used.

4L. Calcareous loamy soils that are less than 35 per-
cent clay and more than 5 percent finely divided calcium
carbonate. 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 soils that are less than 18 percent clay and
less than 5 percent finely divided calcium carbonate and
sandy clay loams and sandy clays that are less than 5
percent finely divided calcium carbonate. These soils are
slightly erodible, but crops can be grown if measures to
control soil blowing are used.

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

7. Silty clay loams that are less than 35 percent clay
and less than 5 percent finely divided calcium carbonate.
These soils are very slightly erodible, and crops can
easily be grown.

8. Stony or gravelly soils and other soils not subject to
soil blowing.

Soil and water features

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

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

Group A. Soils having a high infiltration rate (low runoff
potential) when thoroughly wet. These consist chiefly of
deep, well drained to excessively drained sands or grav-
els. These soils have a high rate of water transmission.

Group B. Soils having a moderate infiltration rate when
thoroughly wet. These consist chiefly of moderately deep
or deep, moderately well drained or well drained soils
that have 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
likely. 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 flood-
water; 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 information that relates the position of
each soil on the landscape to historic 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 those provided by detailed engineering
surveys that delineate flood-prone areas at specific flood
frequency levels.

High water table is the highest level of a saturated
zone more than 6 inches thick for a continuous period of
more than 2 weeks during most years. The depth to a
seasonal high water table applies to undrained soils.
Estimates are based mainly on the relationship between
grayish 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
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the year that the water table commonly is high. Only
saturated zones above a depth of 5 or 6 feet are indicat-
ed. ‘

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
information is also needed to decide whether or not
construction of basements is feasible and to determine
how septic tank absorption fields and other underground
installations will function. Also, a seasonal high water
table affects ease of excavation.

Depth to bedrock is shown for all soils that are under-
lain by bedrock at a depth of 5 to 6 feet or less. For
many soils, the limited depth to bedrock is a part of the
definition 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 ex-
cavated with a single-tooth ripping attachment on a 200-
horsepower tractor, but hard bedrock generally requires
blasting.

Potential frost action reters 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 temperature zone in the soil, which causes ice
lenses to form. Soil texture, temperature, moisture con-
tent, porosity, permeability, and content of organic matter
are the most important soil properties that affect frosti
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 susceptible to frost action. Well
drained very gravelly or sandy soils are the least suscep-

‘tible.

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 related to soil moisture, particle-size distribution,
total acidity, and electrical conductivity of the soil materi-
al. The rate of corrosion of concrete is based mainly on
the sulfate content, texture, and acidity of the soil. Pro-
tective 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
installation that is entirely within one kind of soil or within
one soil horizon.

Physical and chemical analyses of
selected soils

Many of the soils in Logan County were sampled and
laboratory data determined by the Soil Characterization
Laboratory, Department of Agronomy, Ohio State Univer-
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sity, Columbus, Ohio. The physical and chemical data
obtained on most samples include particle-size distribu-
tion, reaction, organic-matter content, calcium carbonate
equivalent, and extractable cations.

These data were used in the classification and correla-
tion of the soils and in evaluating the response of the
soils to various land uses. Eight of the profiles were
selected as representative for their respective series and
are described in this survey. These series and their labo-
ratory identification numbers are: Berks (LG-20), Brook-
ston (LG-39), Eldean (LG-35), Fulton (LG-24), Gallman
(LG-22), Latty (LG-25), Montgomery (LG-31), and Sleeth
(LG-41).

Many of the soils in this county are also in nearby
counties in western and central Ohio. Laboratory data
collected in these nearby counties and in Logan County
are on file at the Department of Agronomy, Ohio State
University, Columbus, Ohio; the Ohio Department of Nat-
ural Resources, Division of Lands and Soil, Columbus,
Ohio; and the Soil Conservation Service, State Office,
Columbus, Ohio. Some of these data have been pub-
lished in special studies of soils in the nearby counties
(9,13).

Engineering test data

The results of analyses of engineering properties of
several typical soils of the survey area are given in table
17.

The data presented are for soil samples that were
collected from carefully selected sites. The soil profiles
sampled ‘are typical of the series discussed in the sec-
tion “Soil series and -morphology.” The Fulton (LG-24)
and Latty (LG-25) samples were analyzed by the Soil
Physical Studies Laboratory, Department of Agronomy,
Ohio State University. The coarse fragments greater than
2.0 millimeters in diameter were not included in testing.
The content of coarse fragments is less than 5 percent,
and the deletion does not significantly affect the engi-
neering classification. The Eldean (LG-35), Montgomery
(LG-31), and Sleeth (LG-41) samples were analyzed by
the Ohio Department of Highways Testing Laboratory.

The methods used in obtaining the data are listed by
code in the next paragraph. Most of the codes, in paren-
theses, refer to the methods assigned by the American
Association of State Highway and Transportation Offi-
cials. The code for Unified classification is that assigned
by the American Society for Testing and Materials.

The methods and codes are AASHTO classification
(M-145-66); Unified classification (D-2487-69); mechani-
cal analysis (T88-57); liquid limit (T89-60); plasticity index
(T90-56); and moisture-density, method A (T99-57).
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Soil series and morphology

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

Characteristics of the soil and the material in which it
formed are discussed for each series. The soil is then
compared to similar soils and to nearby soils of other
series. 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 (70). Unless
otherwise noted, colors described are for moist soil.

Following the pédon 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 described
in the section “Soil maps for detailed planning.”

Algiers series

The Algiers series consists of deep, somewhat poorly
drained, moderately permeable soils formed in recent
alluvial material over a buried soil. Slope is 0 to 2 per-
cent.

The Algiers soils in Logan County. have a thinner layer
of recent alluvium than is defined as the range for the
Algiers series. This difference, however, does not alter
the use or behavior of the soils.

Algiers soils are commonly adjacent to Sloan soils on
flood plains and to Brookston, Pewamo, and Wallkill soils
in depressional areas on till plains. Brookston, Pewamo,
and Sloan soils have a mollic epipedon. Brookston and
Pewamo soils formed in glacial till and Sloan soils in
alluvium. Wallkill soils formed in alluvium overlying organ-
ic material.

Typical pedon of Algiers silt loam, in Monroe Town-
ship, 4 miles northeast of West Liberty, 955 feet south-
east of the intersection of Township Road 190 and
County Road 5, and 530 feet east of County Road 5:

Ap—0 to 10 inches; dark brown (10YR 4/3) silt loam;
moderate fine granular structure; firm; many roots;
neutral; abrupt smooth boundary. .

C1—10 to 18 inches; dark brown (10YR 4/3) light silty
clay loam; weak medium granular structure; firm;
many roots; neutral; clear wavy boundary.

[IAb—18 to 30 inches; black (10YR' 2/1) silty clay loam;
moderate coarse angular blocky structure; firm;
common roots; mildly alkaline; clear wavy boundary.

[1IB2bg—30 to 42 inches; dark gray (10YR 4/1) silty clay
loam; common fine faint grayish brown (10YR 5/2)
mottles; moderate coarse angular blocky structure;
firm; mildly alkaline; clear wavy boundary.

IC2g—42 to 60 inches; dark gray (10YR 4/1) silty clay
loam; massive; firm; strong effervescence; moder-
ately alkaline.
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The solum ranges from 40 to 50 inches in thickness.
The medium textured recent alluvium ranges from 16 to
30 inches in thickness.

The Ap horizon has hue of 10YR, value of 4 or 5, and
chroma of 2 or 3. It is slightly acid or neutral. The C
horizon has hue of 10YR or 2.5Y, value of 4 or 5, and
chroma of 2 or 3. It is light silty clay loam or silt loam.
The lIAb horizon has hue of 10YR or 2.5Y, value of 2 or
3, and chroma of 0 or 1. It is silty clay loam or clay loam
and is slightly acid to mildly alkaline. Mottles with hue of
10YR, value of 3 to 5, and chroma of 1 to 6 are common
below a depth of 20 inches. The lIB2bg horizon has hue
of 10YR or 2.5Y, value of 4 or 5, and chroma of 1 or 2. It
is loam, clay loam, or silty clay loam and is neutral or
mildly alkaline. The I1IC2g horizon has hue of 10YR to 5Y
or is neutral in hue. It has value of 4 or 5 and chroma of
1to 3.

Berks series

The Berks series consists of moderately deep, well
drained soils formed in material weathered from shale.
Permeability is moderate or moderately rapid. Slope
ranges from 18 to 50 percent.

The Berks soils in Logan County have a slightly thicker
solum and a slightly higher clay content in the subsoil
than is defined as the range for the Berks series. These
differences, however, do not alter the use or behavior of
the soils.

Berks soils are commonly adjacent to Miamian Variant
and Weikert soils. The Miamian Variant soils have a
higher clay content and base status and a lower content
of shale fragments throughout than Berks soils. Weikert
soils are shallow to bedrock.

Typical pedon of Berks silt loam, 25 to 50 percent
slopes, in Jefferson Township, 2 1/4 miles east-south-
east of Zanesfield, 2,640 feet northwest of the intersec-
tion of U.S. Route 33 and Township Road 145, and
1,320 feet north of U.S. Route 33:

A1—0 to 2 inches; dark grayish brown (10YR 4/2) silt
loam; moderate very fine granular structure; friable;
many roots; 5 percent shale fragments; very strongly
acid; clear wavy boundary.

A2—2 to 9 inches; light yellowish brown (10YR 6/4) silt
loam; moderate fine granular structure; friable; many
roots; 10 percent shale fragments; very strongly
acid; clear wavy boundary.

B1—9 to 15 inches; brown (10YR 5/3) shaly silt loam;
moderate fine subangular blocky structure; firm;

common roots; thin patchy brown (7.5YR 5/4) coat-.

ings on faces of peds; 20 percent shale fragments;
very strongly acid; clear wavy boundary.

B21—15 to 21 inches; brown (10YR 5/3) shaly silty clay
loam; moderate medium subangular blocky struc-
ture; firm; common roots; thin very patchy strong
brown (7.5YR 5/6) clay fiims on faces of some
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peds; 40 percent shale fragments; very strongly
acid; clear wavy boundary.

B22—21 to 29 inches; brown (7.5YR 5/4) very shaly
heavy silt loam; weak medium subangular blocky
structure; firm; common roots; thin very patchy clay
films on shale fragments; 60 percent shale frag-
ments; interior color of broken shale is dark brown
(7.5YR 4/2); very strongly acid; clear wavy bound-

ary.

B3—29 to 39 inches; strong brown (7.5YR 5/6) very
shaly heavy loam; weak medium subanguilar blocky
structure; firm; few roots; thin very patchy clay films
on shale fragments; 60 percent shale fragments;
dark yellowish brown (10YR 3/4) and dark grayish
brown (10YR 4/2) shale surfaces; very strongly acid;
clear wavy boundary.

Cr—39 to 60 inches; strong brown (7.5YR 5/6) rippable
shale bedrock; dark yellowish brown (10YR 3/4)
shale interiors; very strongly acid.

The thickness of the solum, or the depth to bedrock,
ranges from 20 to 40 inches. The solum is very strongly
acid or strongly acid. The upper part of the solum
ranges, by volume, from 5 to 20 percent coarse frag-
ments and the lower part from 30 to 60 percent.

The A1 horizon has hue of 10YR, value of 2 to 4, and
chroma of 1 to 3. The B2 horizon has hue of 10YR to
5YR, value of 5, and chroma of 3 to 6. It is shaly or very
shaly silt loam, loam, or silty clay loam.

Blount series

The Blount series consists of deep, somewhat poorly
drained, slowly or moderately slowly permeable soils
formed in calcareous glacial till on ground moraines and
end moraines. Slope ranges from 0 to 6 percent.

Blount soils are commonly adjacent to Giynwood,
Morley, Pewamo, and Wetzel soils and are similar to
Crosby and Nappanee soils. Glynwood and Morley soils
are better drained than Blount soils and are not so gray
in the subsoil. Pewamo and Wetzel soils are wetter than
Blount soils and are more gray in the subsoil. Also,
Pewamo soils have a mollic epipedon. Crosby soils con-
tain less clay and Nappanee soils more clay in the B and
C horizons than Blount soils. }

Typical pedon of Blount silt loam, 2 to 6 percent
slopes, in Rush Creek Township, about 2 1/2 miles east
of Rushsylvania, 100 feet south of County Road 50, 858
feet west-southwest of the intersection of County Road
50 and Township Road 116:

Ap—O0 to 9 inches; dark grayish brown (10YR 4/2) silt
loam; moderate fine granular structure; friable;
common roots; medium acid; abrupt smooth bound-

ary. _

B21t—9 to 14 inches; yellowish brown (10YR 5/4) silty
clay loam; common fine distinct grayish brown
(10YR 5/2) mottles; moderate fine subangular
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blocky structure; friable; common roots; thin patchy
light brownish gray (10YR 6/2) clay films on faces of
peds; medium acid; clear wavy boundary.

B22t—14 to 22 inches; yellowish brown (10YR 5/4) clay;
many medium distinct dark gray (10YR 4/1) and
common fine faint yellowish brown (10YR 5/6) mot-
tles; moderate medium subangular blocky structure;
firm; common roots; ped faces coated dark gray
(10YR 4/1); thin patchy clay films on faces of peds;
about 2 percent coarse fragments; medium acid;
clear wavy boundary.

B23t—22 to 34 inches; dark yellowish brown (10YR 4/4)
clay; many medium distinct grayish brown (10YR 5/
2) and common medium distinct gray (10YR 6/1)
mottles; moderate medium subangular blocky struc-
ture; firm; common roots; ped faces coated gray
(10YR 6/1); thin patchy gray (10YR 6/1) clay films
on faces of peds; 5 percent coarse fragments; neu-
tral; clear wavy boundary.

B3—34 to 40 inches; dark yellowish brown (10YR 4/4)
clay loam; many medium distinct grayish brown
(10YR 5/2) and common medium distinct dark gray
(10YR 4/1) mottles; weak medium subangular
blocky structure; firm; common dark gray (10YR 4/1)
and grayish brown (10YR 5/2) coatings on faces of
peds; 5 percent coarse fragments; strong efferves-
cence; mildly alkaline; clear wavy boundary.

C—40 to 60 inches; yellowish brown (10YR 5/4) clay
loam; massive; firm; common gray (10YR 6/1) cal-
cium carbonate accumulations; 5 percent coarse
fragments; strong effervescence; moderately alka-
line.

The thickness of the solum ranges from 24 to 45
inches and the depth to carbonates from 18 to 45
inches. The content of coarse fragments ranges from 0
to 12 percent in the solum and substratum.

The Ap horizon is 7 to 10 inches thick. It has hue of
10YR, value of 4, and chroma of 2 or 3. Unless limed, it
ranges from strongly acid to slightly acid. The Bt horizon
has hue of 10YR or 2.5Y, value of 4 to 6, and chroma of
1 to 4. It is clay, silty clay, or heavy silty clay loam. It
ranges from medium acid in the upper part to neutral 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. 1t is mildly alkaline or moderately alkaline.

Brookston series

The Brookston series consists of deep, very poorly
drained soils formed in calcareous glacial till. These soils
are in low lying or depressional areas on ground mor-
aines and end moraines. Permeability is moderate or
moderately slow. Slope is 0 to 2 percent.

The Brookston soils in Logan County lack an argillic
horizon, which is definitive for the Brookston series. This
difference, however, does not alter the use or behavior
of the soils. '
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Brookston soils are commonly adjacent to Algiers,
Celina, and Crosby soils and are similar to Pewamo and
Wetzel soils. Of these adjacent or similar soils, only the
Pewamo soils have a mollic epipedon. Algiers soils
formed in recent alluvium and in the underlying buried
soil and are somewhat poorly drained. Celina and Crosby
soils are less gray in the subsoil than Brookston soils.
Pewamo and Wetzel soils contain more clay in the sub-
soil and substratum than Brookston soils.

Typical pedon of Brookston silty clay loam, in Harrison
Township, about 3 1/2 miles west of Bellefontaine,
SW1/4NW1/4 sec. 15, R. 14, T. 3, about 20 feet east of
section line and 500 feet north of the intersection of
County Road 11 and Township Road 201:

Ap—O0 to 9 inches; very dark grayish brown (10YR 3/2)
silty clay loam; common fine distinct yellowish brown
(10YR 5/4) mottles in the lower 3 inches; moderate
fine subangular blocky structure; firm; common
roots; about 2 percent coarse fragments; neutral;
abrupt smooth boundary.

B1t—9 to 14 inches; very dark grayish brown (10YR 3/2)
sity clay loam; few fine distinct yellowish brown
(10YR 5/4) mottles; moderate fine and medium. su-
bangular blocky structure; firm; common roots; thin
patchy very dark grayish brown (10YR 3/2) clay
films on faces of peds; about 2 percent coarse frag-
ments; neutral; clear wavy boundary.

B21tg—14 to 20 inches; dark grayish brown (2.5Y 4/2)
light clay loam; common fine distinct light olive
brown (2.5Y 5/4) and many fine distinct yellowish
brown (10YR 5/4) mottles; moderate medium angu-
lar blocky structure; firm; common roots; thin patchy
dark gray (10YR 4/1) clay films; about 2 percent
coarse fragments; neutral; clear wavy boundary.

B22tg—20 to 26 inches; gray (10YR 5/1) silty clay loam;
common fine faint light brownish gray (2.5Y 6/2)
and many fine distinct light olive brown (2.5Y 5/4)
mottles; moderate medium angular blocky structure;
firm; common roots; thin patchy gray (10YR 5/1)
and dark gray (10YR 4/1) clay films on faces of
peds; about 2 percent coarse fragments; neutral;
clear wavy boundary.

B23tg—26 to 31 inches; grayish brown (10YR 5/2) silt
loam; many fine distinct light brownish gray (2.5Y 6/
2) and gray (10YR 6/1) mottles; moderate medium
angular blocky structure; firm; common roots; thin
patchy gray (10YR 5/1) clay films on faces of peds;
about 4 percent coarse fragments; mildly alkaline;
clear wavy boundary.

B3—31 to 36 inches; yellowish brown (10YR 5/4) silt
loam; many fine distinct gray (10YR 6/1) mottles;
weak coarse angular blocky structure; firm; common
roots; thin very patchy gray (10YR 6/1) clay films on
faces of peds; 10 percent coarse fragments; slight
effervescence; mildly alkaline; clear wavy boundary.
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C1—36 to 42 inches; yellowish brown (10YR 5/4) loam;
many fine distinct gray (10YR 6/1) mottles; weak
coarse angular blocky structure; firm; gray (10YR 6/
1) coatings on vertical partings; 10 percent coarse
fragments; strong effervescence; moderately alka-
line; clear wavy boundary.

C2—42 to 55 inches; yellowish brown (10YR 5/4) loam;
common fine distinct gray (10YR 6/1) mottles; mas-
sive; firm; common gray (10YR 6/1) coatings on
vertical partings; 10 percent coarse fragments;
strong effervescence; moderately alkaline; clear
wavy boundary.

C3—55 to 60 inches; yellowish brown (10YR 5/4) loam;
massive; firm; gray (10YR 6/1) coatings on vertical
partings; 10 percent coarse fragments; strong ef-
fervescence; moderately alkaline.

The thickness of the solum ranges from 30 to 45
inches and the depth to carbonates from 20 to 50
inches. The upper part of the solum is slightly acid or

neutral, and the lower part is neutral or mildly alkaline.

The content of coarse fragments ranges, by volume,
from 2 to 12 percent throughout the soil. The mollic
epipedon is 10 to 16 inches thick.

The Ap and B1 horizons have hue of 10YR, value of 2
or 3, and chroma of 1 or 2. The B2 horizon has hue of
10YR or 2.5Y, value of 4 or 5, and chroma of 1 or 2. The
C horizon is dominantly ioam or silt foam.

Carlisle series

The Carlisle series consists of deep, very poorly
drained soils formed in organic deposits derived from
grasses, sedges, reeds, and woody material. These soils
occupy bogs in morainic areas and on outwash plains.
Permeability ranges from moderately slow to moderately
rapid. Slope is 0 to 2 percent.

Carlisle soils are commonly adjacent to the Edwards,
Martisco, Muskego, and Wallkill soils. Edwards, Martisco,
and Muskego soils formed in a thinner organic deposit.
Wallkill soils have a mineral surface layer.

Typical pedon of Carlisle muck, in Jefferson Township,
about 4 1/2 miles northeast of Bellefontaine, 2,705 feet
east of County Road 25, and 4,225 feet southeast of the
intersection of County Road 25 and State Route 47:

Oa1—0 to 9 inches; black (10YR 2/1) sapric material; 15
percent fiber, 5 percent rubbed; moderate fine
granular structure; very friable; common roots; mildly
alkaline; clear smooth boundary.

0Oa2—9 to 15 inches; black (10YR 2/1) sapric material;
20 percent fiber, 5 percent rubbed; moderate
-medium angular blocky structure; friable; common
roots; neutral; clear wavy boundary.

0a3—15 to 23 inches; black (10YR 2/1) sapric material;
20 percent fiber;, 5 percent rubbed; moderate
medium angular blocky structure; friable; neutral;
abrupt smooth boundary.
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0Oad4—23 to 29 inches; dark brown (10YR 3/3) sapric
material; 40 percent fiber, 10 percent rubbed; mod-
erate medium angular blocky structure; friable; neu-
tral; abrupt smooth boundary.

0Oa5—29 to 38 inches; black (10YR 2/1) sapric material;
5 percent fiber, none rubbed; massive; friable; mildly
alkaline; abrupt smooth boundary.

0a6—38 to 45 inches; very dark brown (10YR 2/2)
sapric material; 10 percent fiber, none rubbed; mas-
sive; friable; mildly alkaline; abrupt smooth boundary.

Oa7—45 to 50 inches; very dark brown (10YR 2/2)
sapric material; 40 percent fiber, less than 10 per-
cent rubbed; massive; friable; mildly alkaline; abrupt
smooth boundary.

0a8—50 to 55 inches; very dark gray (10YR 3/1) sapric
material; 40 percent fiber, less than 10 percent
rubbed; massive; friable; mildly alkaline; abrupt
smooth boundary.

0e9—55 to 60 inches; very dark grayish brown (10YR 3/
2) hemic material; 50 percent fiber, more than 16
percent rubbed; massive; friable; mildly alkaline.

The organic material is commonly more than 60
inches thick, but in some areas mineral or coprogenous
material is as shallow as 51 inches. The subsurface tier
ranges from medium acid to mildly alkaline. The surface
and subsurface tiers have hue of 10YR or 7.5YR or are
neutral in hue. They have value of 2 or 3 and chroma of
1 or 2. The fiber content in the subsurface tier ranges
from 5 to 40 percent before rubbing and is less than 10
percent after rubbing. The bottom tier is - dominantly
sapric material but has thin layers of hemic material in
some pedons.

Casco series

The Casco series consists of deep, somewhat exces-
sively drained soils formed in glacial outwash on kames
and outwash terraces. Permeability is moderate in the
subsoil and very rapid in the substratum. Slope ranges
from 12 to 50 percent.

Casco soils are commonly adjacent to Eldean and
Rodman soils and are similar to Fox soils. Eldean and
Fox soils have a thicker solum than Casco soils. Also,
Eldean soils have a higher content of clay in the subsoil.
Rodman soils have a thinner solum than Casco soils, do
not have an argillic horizon, and have a mollic epipedon.

Typical pedon of Casco gravelly loam, in an area of
Casco-Eldean complex, 12 to 18 percent slopes, moder-
ately eroded, in Monroe Township, about 1 mile north-
east of West Liberty, NE1/4SE1/4 sec. 22, R. 13, T. 5,
about 80 feet south of County Road 43 and 2,475 feet
east of the Monroe-Liberty Township line:

Ap—O0 to 5 inches; dark brown (10YR 4/3) gravelly loam;
moderate medium granular strugture; friable; many
roots; 20 percent coarse fragments; neutral; abrupt
smooth boundary.
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B21t—5 to 9 inches; dark brown (10YR 4/3) gravelly
loam; moderate medium granular structure; friable;
many roots; ped faces coated very dark grayish
brown (10YR 3/2); thin patchy clay films on faces of
peds; 25 percent coarse fragments; neutral; clear
wavy boundary.

B22t—9 to 16 inches; dark yellowish brown (10YR 4/4)
gravelly clay loam; moderate medium subangular
blocky structure; friable; many roots; thin patchy
dark brown (7.5YR 3/2) clay films on faces of peds
and coating gravel; 25 percent coarse fragments;
neutral; clear irregular boundary.

B3—16 to 19 inches; dark yellowish brown (10YR 4/4)
gravelly sandy loam; weak fine subangular blocky
structure; friable; many roots; 25 percent coarse
fragments; slight effervescence; mildly alkaline; clear
irregular boundary.

C—19 to 60 inches; yellowish brown (10YR 5/4) very
gravelly sand; single grained; loose; 55 percent
coarse fragments; strong effervescence; moderately
alkaline.

The thickness of the solum ranges from 10 to 24
inches. The content of coarse fragments ranges from 15
to 25 percent in the solum.

The Ap horizon has hue of 10YR, value of 3 or 4, and
chroma of 2 or 3. The B2t horizon has hue of 10YR or
7.5YR and value and chroma of 3 or 4.

Celina series

The Celina series consists of deep, moderately well
drained, moderately slowly permeable soils. These soils
formed in calcareous glacial till capped by a thin layer of
loess on ground moraines and end moraines. Slope
ranges from O to 6 percent.

Celina soils are commonly adjacent to Brookston,
Crosby, and Miamian soils and are similar to Glynwood
and St. Clair soils. Brookston and Crosby soils are in
depressions and on broad flats and slight rises. They are
more gray in the subsoil than Celina soils. Also, Brook-
ston soils have a mollic epipedon. Miamian soils are on
knolls, side slopes, and ridges. They do not have low
chroma mottles in the upper part of the argillic horizon.
Celina soils and Glynwood and St. Clair soils are in
similar positions on the landscape, but Glynwood and St.
Clair soils contain more clay in the subsoil and substra-
tum and are of illitic mineralogy.

Typical pedon of Celina silt loam, 2 to 6 percent
slopes, in Zane Township, about 3 1/2 miles south of
Middleburg, 4,160 feet southeast of the intersection of
County Road 44 and Township Road 160, and 3,170
feet east of Township Road 160:

Ap—O0 to 8 inches; dark grayish brown (10YR 4/2) silt
loam; moderate fine granular structure; friable; many
roots; slightly acid; abrupt smooth boundary.
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B21t—8 to 11 inches; yellowish brown (10YR 5/4) silty
clay loam; moderate fine subangular blocky struc-
ture; firm; many roots; thin patchy brown (10YR 5/3)
clay films on faces of peds; strongly acid; clear wavy
boundary.

B22t—11 to 19 inches; yellowish brown (10YR 5/4) clay;
few fine faint grayish brown (10YR 5/2) mottles;
moderate medium subangular blocky structure; firm;
common roots; thin patchy yellowish brown (10YR
5/6) clay films on faces of peds; 10 percent coarse
fragments; medium acid; clear wavy boundary.

B3t—19 to 23 inches; yellowish brown (10YR 5/4) heavy
clay loam; common fine faint grayish brown (10YR
5/2) and yellowish brown (10YR 5/6) mottles; mod-
erate medium subangular blocky structure; firm; few
roots; thin patchy clay films on.faces of peds; few
fine black (10YR 2/1) stains; 10 percent coarse
fragments; slight effervescence; mildly alkaline; clear
wavy boundary.

C1—23 to 29 inches; yellowish brown (10YR 5/4) loam;
common fine faint grayish brown (10YR 5/2) mot-
tles; massive; firm; thin very patchy clay fiims in
pores in the upper part; few fine black (10YR 2/1)
stains; about 12 percent coarse fragments; strong
effervescence; moderately alkaline; clear wavy
boundary.

C2—29 to 60 inches; yellowish brown (10YR 5/4) loam;
massive; firm; few light gray (10YR 6/1) streaks;
about 12 percent coarse fragments; strong efferves-
cence; moderately alkaline.

The thickness of the solum ranges from 22 to 38 inches
and the depth to carbonates from 18 to 28 inches. The
content of coarse fragments ranges from 0 to 10 percent
in the A horizon and the upper part of the B horizon and
from 5 to 15 percent in the lower part of the B horizon
and in the C horizon.

The A horizon is medium acid to neutral. The B2
horizon has hue of 10YR, value of 4 or 5, and chroma of
4. It is clay, clay loam, or silty clay loam. Reaction
ranges from strongly acid to neutral in the upper part of
the B horizon and from slightly acid to mildly alkaline in
the lower part.

Crosby series

The Crosby series consists of deep, somewhat poorly
drained, slowly permeable soils formed in calcaredus
glacial till on ground moraines and end moraines. Slope
ranges from O to 6 percent.

Crosby soils are commonly adjacent to Brookston
Celina, and Miamian soils and are similar to Blount and
Nappanee soils. Brookston soils are in depressional
areas. They have a mollic epipedon. Celina and Miamian
soils are less gray in the solum than Crosby soils. They
are on low knolls, ridgetops, and hillsides. Blount and
Nappanee soils are of illitic mineralogy and contain more
clay in the subsoil and substratum than Crosby soils.
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Typical pedon of Crosby silt loam, 2 to 6 percent
slopes, in Zane Township, about 4 1/2 miles south-
southeast of Middleburg, 925 feet west of State Route
559, and 825 feet west of the intersection of State Route
559 and Township Road 258:

Ap—O to 8 inches; dark grayish brown (10YR 4/2) silt
loam; moderate fine granular structure; friable;
common roots; 5 percent gravel; neutral; abrupt
smooth boundary.

B1—8 to 12 inches; yellowish brown (10YR 5/4) silty
clay loam; common fine distinct grayish brown
(10YR 5/2) mottles; moderate medium subangular
blocky structure; firm; common roots; common dark
grayish brown (10YR 4/2) coatings on faces of
peds; 5 percent gravel; neutral; clear wavy bound-
ary.

B21t—12 to 20 inches; dark yellowish brown (10YR 4/4)
light clay; many fine distinct grayish brown (10YR 5/
2) mottles; moderate medium subangular blocky
structure; firm; common roots; ped faces coated
grayish brown (10YR 5/2); thin patchy clay films on
faces of peds; 10 percent gravel; neutral; clear wavy
boundary.

B22t—20 to 23 inches; dark yellowish brown (10YR 4/4)
light clay; many fine distinct grayish brown (10YR 5/
2) and common fine distinct dark gray (10YR 4/1)
mottles; moderate medium subangular blocky struc-
ture; firm; common roots; ped faces coated grayish
brown (10YR 5/2); thin patchy clay films on faces of
peds; 10 percent gravel; mildly alkaline; clear wavy
boundary.

B3—23 to 30 inches; yellowish brown (10YR 5/4) heavy
loam; common fine distinct grayish brown (10YR 5/
2) mottles; weak medium subangular blocky struc-
ture; firm; thin very patchy grayish brown (10YR 5/2)
clay films; 10 percent gravel; slight effervescence;
mildly alkaline; clear wavy boundary.

C—30 to 60 inches; brown (10YR 5/3) loam; massive;

firm; 10 percent gravel; strong effervescence; mod-
erately alkaline.

The thickness of the solum ranges from 22 to 36
inches and the depth to carbonates from 20 to 36
inches. The content of gravel ranges from 5 to 15 per-
cent throughout the soil.

The Ap horizon has hue of 10YR, value of 4 or 5, and
chroma of 2 or 3. The B2t horizon has hue of 10YR,
value of 4 or 5, and chroma of 3 to 5. It is heavy clay
loam or clay. It is dominantly neutral or slightly acid, but
the lower part is mildly alkaline in some pedons.

Del Rey series

The Del Rey series consists of deep, somewhat poorly
drained, slowly permeable soils formed in calcareous
lacustrine sediments that have a high content of silt.
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These soils are on broad flats in the basins of former
glacial lakes. Slope ranges from 0 to 6 percent.

The Del Rey soils in Logan County have a thinner B2
horizon than is defined as the range for the Del Rey
series. This difference, however, does not alter the use
or behavior of the soils. '

Del Rey soils are commonly adjacent to Crosby, Mont-
gomery, and Shinrock soils and are similar to Fulton and
Henshaw soils. Crosby soils formed in glacial till on fill
plains. Fulton soils contain more clay in the subsoil than
Del Rey soils and Henshaw soils contain less. Montgom-
ery soils are in flat or depressional areas. They have a
mollic epipedon. Shinrock soils, which are along drain-
ageways and on convex knolls and ridgetops, are better
drained than Del Rey soils.

Typical pedon of Del Rey silt loam, 0 to 2 percent
slopes, in Pleasant Township, NE1/4SE1/4 sec. 32, R.
14, T. 3, about 2 miles northeast of DeGraff, 2,510 feet
northwest of the intersection of County Road 43 and
Township Road 33, and 1,520 feet west of Township
Road 33:

Ap—O0 to 7 inches; dark grayish brown (10YR 4/2) silt
loam; moderate fine granular structure; many roots;
friable; 5 percent gravel; slightly acid; abrupt smooth
boundary.

B21t—7 to 13 inches; brown (10YR 4/3) light silty clay;
many fine faint dark grayish brown (10YR 4/2) mot-
tles; moderate medium prismatic structure parting to
moderate medium blocky; firm; common roots; ped
faces coated dark grayish brown (2.5Y 4/2); thin
patchy clay fiims on faces of peds; slightly acid;
clear wavy boundary.

B22t—13 to 18 inches; brown (10YR 4/3) silty clay;
many fine faint brown (10YR 5/3) and grayish brown
(2.5Y 5/2) mottles; moderate medium prismatic
structure parting to moderate medium blocky; firm;
common roots; ped faces coated dark grayish brown
(10YR 4/2); thin patchy grayish brown (2.5Y 5/2)
clay films on faces of peds; mildly alkaline; clear
wavy boundary.

B3—18 to 29 inches; dark yellowish brown (10YR 4/4)
light silty clay loam; weak medium prismatic struc-
ture parting to weak medium blocky; common roots;
firm; ped faces coated gray (10YR 6/1); slight ef-
fervescence; mildly alkaline; clear wavy boundary.

C1—29 to 36 inches; dark yellowish brown (10YR 4/4)
silty clay loam; massive; firm; gray (10YR 6/1) cal-
cium carbonate accumulations in vertical partings;
strong effervescence; moderately alkaline; clear
wavy boundary.

C2—36 to 48 inches; yellowish brown (10YR 5/4) silty
clay loam; massive; firm; gray (10YR 6/1) calcium
carbonate accumulations in vertical partings; strong
effervescence; moderately alkaline; clear wavy
boundary.
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C3—48 to 60 inches; yellowish brown (10YR 5/4) silty
clay loam; massive; firm; grayish brown (10YR 5/2)
calcium carbonate accumulations in vertical partings;
strong effervescence; moderately alkaline.

The thickness of the solum ranges from 26 to 40
inches and the depth to carbonates from 13 to 21
inches. The solum generally contains no gravel, but the
Ap horizon can be, by volume, as much as 5 percent
gravel.

The B2t horizon. has hue of 10YR, value of 4 to 6, and
chroma of 3 or 4. It is heavy silty clay loam or silty clay.
The C horizon is either unstratified silt loam or silty clay
loam or stratified silt loam, silty clay loam, or silty clay.

Edwards series

The Edwards series consists of deep, very poorly
drained soils formed in organic material 16 to 45 inches
deep over marl. These soils are in depressions in
outwash plains, lake plains, and till plains. Permeability is
moderately rapid to moderately slow in the organic mate-
rial. Slope is 0 to 2 percent.

Edwards soils are commonly adjacent to Carlisle, Lin-
wood, Martisco, Muskego, and Willette soils and are
similar to Martisco soils. Carlisle soils formed in more
than 51 inches of accumulated organic material. Linwood
soils are underlain with loamy material and Willette soils
with clayey or silty material. Martisco soils formed in
organic deposits that are shallower over marl than those
in which Edwards soils formed. Muskego soils.formed in
organic deposits over sedimentary peat.

Typical pedon of Edwards muck, in Harrison Township,
about 3 miles southwest of Bellefontaine, SE1/4NE1/4
sec. 15, R. 14, T. 3, about 3,550 feet west-southwest of
the intersection of County Road 11 and Township Road
198 and 1,055 feet east of County Road 11:

Oal1—0 to 16 inches; black (N 2/0) broken face and
rubbed sapric material; about 10 percent fiber, less
than 5 percent rubbed; moderate fine granular struc-
ture; friable; many roots; few shell fragments; mildly
alkaline; clear smooth boundary.

Oa2—16 to 26 inches; black (N 2/0) broken face and
rubbed sapric material; about 20 percent fiber, less
than 5§ percent rubbed; moderate medium subangu-
lar blocky structure; friable; common roots; common
shells; mildly alkaline; clear smooth boundary.

Lca1l—26 to 34 inches; white (10YR 8/1) marl; common
medium distinct yellowish brown (10YR 5/6) mottles;
massive; friable; common roots; common dark gray
(10YR 4/1) and yellowish brown (10YR 5/4) root
channels; violent effervescence; moderately alkaline;
clear wavy boundary.

Lca2—34 to 46 inches; white (10YR 8/2) marl; common
medium distinct light olive brown (2.5Y 5/4) mottles;
massive; friable; few roots; dark gray (10YR 4/1)
and yellowish brown (10YR 5/6) root channels; vio-
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lent effervescence; moderately alkaline; clear wavy
boundary.

Lca3—46 to 60 inches; light gray (10YR 7/1) marl; mas-
sive; friable; common yellowish brown (10YR 5/6)
root channels; violent effervescence; moderately al-
kaline. :

Depth to the Lca horizon ranges from 16 to 45 inches.
The fiber is derived from herbaceous plants. Thin layers
of hemic material are in some pedons. The combined
thickness of the layers of this material between the sub-
surface tier and the bottom tiers is less than 10 inches
thick. The organic material ranges from medium acid to
mildly alkaline.

The surface tier has hue of 10YR, or has neutral hue,
and has value of 2, and chroma of 0 to 2, broken face
and rubbed. The organic part of the subsurface and
bottom tiers has hue of 10YR to S5YR, or has neutral
hue, and has value of 2 or 3, and chroma of 0 to 3,
broken face and rubbed. The Lca horizon has hue of
10YR, value of 5 to 8, and chroma of 1 or 2.

Eel series

The Eel series consists of deep, moderately well
drained, moderately permeable soils formed in alluvium
on bottom land. Slope is O to 2 percent.

The Eel soils in Logan County have more strongly
developed structure in the subsoil than is defined as the
range for the Eel series. This difference, however, does
not alter the use or behavior of the soils.

Eel soils are commonly adjacent to Genesee, Shoals,
and Sloan soils. Genesee soils, which are on the highest
parts of the flood plain, are better drained than Eel soils.
Shoals and Sloan soils, which are on the lower parts of
the flood plain, are wetter than Eel soils. Also, Sloan
soils have a mollic epipedon.

Typical pedon of Eel silt loam, in Rush Creek Town-
ship, about 3 miles northeast of Rushsylvania, 5,180 feet
south-southwest of the intersection of County Road 12
and Township Road 116, and 760 feet east of Township
Road 116:

Ap—0 to 9 inches; dark grayish brown (10YR 4/2) silt
loam; weak fine and medium subangular blocky
structure; friable; many roots; mildly alkaline; abrupt
smooth boundary.

B1—9 to 13 inches; dark brown (10YR 4/3) silt loam;

* weak medium subangular blocky structure; friable;
common roots; thin patchy very dark grayish brown
(10YR 3/2) coatings on faces of peds; mildly alka-
line; clear wavy boundary.

B21—13 to 18 inches; dark brown (10YR 4/3) silt loam;
common fine faint dark grayish brown (10YR 4/2)
mottles; moderate medium subangular blocky struc-
ture; friable; common roots; mildly alkaline; clear
wavy boundary.
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B22—18 to 25 inches; brown (10YR 4/3) silty clay loam;
many fine faint dark grayish brown (10YR 4/2) mot-
tles; moderate fine subangular blocky structure; firm;
common roots; mildly alkaline; clear wavy boundary.

B23—25 to 31 inches; dark yellowish brown (10YR 4/4)
silty clay loam; many fine faint dark grayish brown
(10YR 4/2) and common medium faint dark yellow-
ish brown (10YR 3/4) mottles; moderate medium
subangular blocky structure; firm; common roots;
mildly alkaline; clear wavy boundary.

B3—31 to 38 inches; yellowish brown (10YR 5/4) silty
clay loam; many fine distinct dark grayish brown
(10YR 4/2) and common medium faint dark yellow-
ish brown (10YR 4/4) mottles; weak medium suban-
gular blocky structure; firm; common roots; mildly
alkaline; clear wavy boundary.

C1—38 to 44 inches; brown (10YR 5/3) silty clay loam;
massive; firm; dark grayish brown (10YR 4/2) coat-
ings in partings; slight effervescence; moderately al-
kaline; clear wavy boundary.

C2—44 to 49 inches; dark grayish brown (10YR 4/2)
silty clay loam; massive; firm; slight effervescence;
moderately alkaline; clear wavy boundary.

C3—49 to 65 inches; brown (10YR 5/3) silty clay loam;
massive; firm; slight effervescence; moderately alka-
line.

The depth to free carbonates commonly ranges from
24 to 40 inches. Reaction is neutral to moderately alka-
line throughout the soil.

The Ap horizon has hue of 10YR, value of 4 or 5, and
chroma of 2 or 3. The B horizon has hue of 10YR, value
of 4 to 6, and chroma of 2 to 4. It is silt loam, loam, light
silty clay loam, or clay loam. Below a depth of 40 inches,
the C-horizon has strata of loam, silt loam, silty clay
loam, or fine sand.

Eldean series

The Eldean series consists of deep, well drained soils
formed in glacial outwash on terraces, kames, and mor-
aines. Permeability is moderate or moderately slow in the
subsoil and rapid or very rapid in the substratum. Slope
ranges from O to 18 percent.

Eldean soils are commonly adjacent to the Casco,
Fox, Nineveh, Ockley, and Rodman soils and the Wea
Variant and are similar to Fox soils. Casco and Rodman
soils are on valley sides and short slope breaks. They
have a thinner solum than Eldean soils. Eldean soils and
Fox and Ockley soils are in similar positions on the
landscape, but Fox and Ockley soils contain less clay in
the subsoil. Also, Ockley soils have a thicker solum.
Nineveh soils and the Wea Variant are slightly lower on
the landscape than Eldean soils, have a mollic epipedon,
and contain less clay in the subsoil.

Typical pedon of Eldean silt loam, 0 to 2 percent
slopes, in Monroe Township, about 1 1/2 miles south-
west of Pickerelltown, 400 feet east of Township Road
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178, and 2,110 feet southwest of the intersection of
County Road 47 and Township Road 178:

Ap—O0 to 7 inches; dark brown (10YR 4/3) silt loam;
moderate fine granular structure; friable; common
roots; 5 percent gravel; neutral; abrupt smooth
boundary.

B21t—7 to 12 inches; dark brown (7.5YR 4/4) clay;
moderate fine and medium subangular blocky struc-
ture; firm; common roots; thin patchy dark yellowish
brown (10YR 4/4) clay films on faces of peds; 5
percent gravel; slightly acid; clear wavy boundary.

B22t—12 to 17 inches; brown (7.5YR 4/4) heavy clay
loam; moderate medium subangular blocky struc-
ture; firm; common roots; thin patchy dark brown
(10YR 3/3) clay films on faces of peds; 10 percent
gravel; common black (10YR 2/1) stains; slightly
acid; clear wavy boundary.

B23t—17 to 23 inches; brown (7.5YR 4/4) gravelly
sandy clay; moderate medium subangular blocky
structure; firm; common roots; thin patchy dark
brown (10YR 3/3) and (7.5YR 4/2) clay fiims on
faces of peds and coating gravel; common black
(10YR 2/1) stains; 15 percent gravel, medium acid;
clear wavy boundary. .

B31t—23 to 28 inches; brown (10YR 4/3) gravelly clay
loam; weak medium subangular blocky structure;
firm; common roots; thin patchy dark brown (10YR
3/3) clay films on gravel; common brown (10YR 5/
3) weathered limestone fragments; 25 percent
gravel; neutral; clear wavy boundary.

B32—28 to 34 inches; brown (10YR 5/3) gravelly coarse
sandy loam; weak medium subangular blocky struc-
ture; loose; few roots; 30 percent gravel; slight ef-
fervescence; mildly alkaline; clear wavy boundary.

C—34 to 60 inches; brown (10YR 5/3) gravelly sand;
loose; single grained; 30 percent gravel; strong ef-
fervescence; moderately alkaline.

The thickness of the solum ranges from 20 to 40
inches and the depth to carbonates from 18 to 31
inches. The upper part of the solum is medium acid to
neutral and the lower part neutral or mildly alkaline. The
content of gravel ranges, by volume, from 0 to 30 per-
cent in the A horizon and the upper part of the B2
horizon and from 10 to 60 percent in the lower part of
the B2 horizon and in the B3 horizon.

The Ap horizon has hue of 10YR, value of 4, and
chroma of 2 or 3. It is dominantly silt loam, but in- some
pedons it is loam. The B2t horizon has hue of 10YR to
5YR, value of 3 to 5, and chroma of 2 to 6. It is clay,
sandy clay, or clay loam or the gravelly analogs of these
textures. The B3 horizon has hue of 10YR to 5YR, value
of 3 to 6, and chroma of 2 or 3. It is gravelly clay loam,
gravelly coarse sandy loam, or gravelly loam. The C
horizon has hue of 10YR, value of 4 to 6, and chroma of
21to 4.
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Fox series

The Fox series consists of deep, well drained soils
formed in glacial outwash on terraces. Permeability is
moderate in the solum and very rapid in the substratum.
Slope ranges from 0 to 6 percent.

Fox soils are commonly adjacent to Casco, Eldean,
and Ockley soils and are similar to Eldean soils. Casco
soils are in the more hilly areas. They have a thinner
solum than Fox soils. Ockley soils have a thicker solum,
and Eldean soils contain more clay in the subsoil.

Typical pedon of Fox loam, 2 to 6 percent slopes, in
Richland Township, about 1 mile southwest of Belle
Center, 690 feet west of County Road 39, and 5,655 feet
southwest of the intersection of State Routes 273 and
638:

Ap—0 to 8 inches; dark grayish brown (10YR 4/2) loam;
moderate very fine granular structure; friable; many
roots; 10 percent gravel; slightly acid; abrupt smooth
boundary.

B21t—8 to 12 inches; brown (10YR 4/3) loam; moderate
fine subangular blocky structure; friable; common
roots; thin patchy clay films on faces of peds; 10
percent gravel; slightly acid; clear wavy boundary.

B22t—12 to 24 inches; dark yellowish brown (10YR 4/4)
sandy clay loam; moderate medium subangular
blocky structure; firm; common roots; thin patchy
brown (7.5YR 4/4) clay films on faces of peds; 10
percent gravel; slightly acid; clear wavy boundary.

B23t—24 to 32 inches; dark brown (7.5YR 4/4) gravelly
clay loam; moderate medium subangular blocky
structure; firm; common roots; thin patchy clay films
on faces of peds and coating gravel; common black
(10YR 2/1) stains; 25 percent gravel; mildly alkaline;
clear wavy boundary.

B3—32 to 36 inches; yellowish brown (10YR 5/4) gravel-
ly sandy loam; weak medium subangular blocky
structure; friable; 25 percent gravel; slight efferves-
cence; mildly alkaline; clear wavy boundary.

C—36 to 60 inches; brown (10YR 5/3) gravelly sand;
single grained; loose; 20 percent gravel; strong ef-
fervescence; moderately alkaline.

The thickness of the solum ranges from 24 to 36
inches and the depth to calcareous material from 20 to
32 inches. The upper part of the solum is slightly acid or
neutral and the lower part neutral or mildly alkaline. The
gravel content ranges from 0 to 10 percent in the upper
part of the B2 horizon and from 10 to 25 percent in the
lower part and in the B3 horizon.

The Ap horizon has hue of 10YR, value of 4 or 5, and
chroma of 2 or 3. The B2t horizon has hue of 10YR or
7.5YR, value of 3 or 4, and chroma of 3 to 5. It is loam,
clay loam, silty clay loam, or sandy clay loam or~the
gravelly analogs of these textures.
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Fulton series

The Fulton series consists of deep, somewhat poorly
drained soils formed in lake-laid sediments on lake
plains. Permeability is slow or very slow. Slope ranges
from O to 4 percent. ,

Fulton soils are commonly adjacent to Latty soils and
are similar to Del Rey soils. Latty soils, which are on
flats and in shallow depressions, are wetter than Fulton
soils. Del Rey soils contain less clay in the subsoil than
Fulton soils.

Typical pedon of Fulton silt loam, 0 to 4 percent
slopes, in Stokes Township, NW1/4NW1/4 sec. 2, T. 7
S., R. 8 E., 1 mile west of Russells Point, 890 feet
southeast of the intersection of State Route 235 and
Township Road 52, and 280 feet south of Township
Road 52:

Ap—O0 to 7 inches; dark grayish brown (10YR 4/2) silt
ioam; moderate fine granular structure; friable; many
roots; about 1 percent gravel; medium acid; abrupt
smooth boundary.

B21t—7 to 14 inches; dark yellowish brown (10YR 4/4)
silty clay; many medium faint dark grayish brown
(10YR 4/2) and dark brown (10YR 4/3) mottles;
moderate fine subangular blocky structure; firm;
common roots; ped faces coated dark grayish brown
(10YR 4/2); thin patchy clay films on faces of peds;
medium acid; clear wavy boundary.

B22t—14 to 20 inches; yellowish brown (10YR 5/4) silty
clay; many medium distinct dark grayish brown
(10YR 4/2) and many medium faint light olive brown
(2.5Y 5/4) mottles; moderate medium prismatic
structure parting to moderate medium angular
blocky; firm; common roots; ped faces coated dark
gray (10YR 4/1) and dark grayish brown (10YR 4/
2); thin patchy clay films on faces of peds; neutral;
clear wavy boundary.

B23t—20 to 29 inches; yellowish brown (10YR 5/4) silty
clay; many medium distinct dark grayish brown
(10YR 4/2) and gray (10YR 5/1) mottles; moderate
medium prismatic structure parting to moderate
coarse angular blocky; firm; common roots; ped
faces coated grayish brown (10YR 5/2); thin patchy
clay films on faces of peds; thin patchy black (10YR
2/1) stains; mildly alkaline; clear wavy boundary.

B3t—29 to 41 inches; yellowish brown (10YR 5/4) silty
clay; weak coarse prismatic structure parting to
weak coarse angular blocky; firm; ped faces coated
gray (10YR 5/1); thin patchy clay films on faces of
peds; slight effervescence; mildly alkaline; clear
wavy boundary.

C—41 to 60 inches; yellowish' brown (10YR 5/4) clay;
massive; firm; gray (10YR 6/1) coatings on pressure
faces; strong effervescence; moderately alkaline.

The thickness of the solum ranges from 28 to 45
inches and the depth to carbonates from 24 to 42
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inches. Reaction is neutral to strongly acid in the A
horizon .and the upper part of the B horizon and slightly
acid to mildly alkaline in the lower part. The B and C
horizons have no coarse fragments, but in some pedons
the A horizon is as much as 2 percent coarse fragments.

The Ap horizon has hue of 10YR, value of 4 or 5, and
chroma of 1 or 2. The B2 horizon has hue of 10YR,
value of 4 or 5, and chroma of 1 to 4. It is dominantly
silty clay or clay, but it has thin strata of silty clay loam in
some pedons. The C horizon has hue of 10YR, value of
4 or 5, and chroma of 2 to 4. It is dominantly clay or silty
clay, but it has thin layers of loamy material in some
pedons.

Gallman series

The Gallman series consists of deep, well drained
soils formed in poorly sorted glacial material on outwash
plains. Permeability is moderately rapid. Slope ranges
from 1 to 4 percent.

Gallman soils commonly are near Eldean, Fox, Nine-
veh, and Ockley soils and the Wea Variant and are
similar to Eldean, Fox, and Ockley soils. Eldean, Fox,
Nineveh, and Ockley soils have a thinner solum than
Gallman soils. Also, Eldean soils contain more clay in
the subsoil. Nineveh soils and the Wea Variant have a
mollic epipedon.

Typical pedon of Gallman loam, 1 to 4 percent slopes,
in Jefferson Township, about 2 miles southeast of
Zanesfield, 2,030 feet south of the intersection of U.S.
Route 33 and County Road 153, and 3,030 feet south-
east of the intersection of U.S. Route 33 and County
Road 28:

Ap—O0 to 8 inches; brown (10YR 4/3) loam; moderate
fine granular structure; friable; many roots; 5 percent
shale fragments; medium acid; abrupt smooth
boundary.

B1—8 to 17 inches; brown (10YR 4/3) loam; moderate
fine subangular blocky structure; friable; many roots;
thin patchy very dark grayish brown (10YR 3/2)
coatings on faces of peds; 5 percent gravel; strongly
acid; clear wavy boundary.

B21t—17 to 26 inches; brown (7.5YR 4/3) loam; moder-
ate medium subangular blocky structure; firm;
common roots; thin dark brown (7.5YR 4/3) coat-
ings on faces of peds; thin very patchy clay fiims on
faces of peds; 10 percent shale; slightly acid; clear
wavy boundary

B22t—26 to 31 inches; brown (7.5YR 4/4) clay loam;
moderate medium subangular blocky structure; firm;
common roots; thin patchy dark brown (7.5YR 4/3)
clay films on faces of peds; 10 percent shale; slight-
ly acid; clear wavy boundary.

B23t—31 to 38 inches; brown (7.5YR 4/4) shaly clay
loam; moderate medium subangular blocky struc-
ture; firm; common roots; medium patchy dark
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brown (7.5YR 4/3) clay films on faces of peds; 15
percent shale; medium acid; clear wavy boundary.

[IB24t—38 to 53 inches; dark yellowish brown (10YR 3/
4) shaly clay loam; moderate medium subangular
blocky structure; firm; few roots; thin patchy clay
films coating gravel; 30 percent coarse fragments;
neutral; clear wavy boundary.

IB3t—53 to 75 inches; brown (10YR 5/3) gravelly loam;
weak medium subangular blocky structure; friable;
thin patchy clay fiims coating gravel, 40 percent
gravel; slight effervescence; mildly alkaline.

Reaction ranges from neutral 1o medium acid in the A
horizon, from very strongly acid to neutral in the upper
part of the B horizon, and from slightly acid to mildly
alkaline in the lower part. The content of coarse frag-
ments ranges from 5 to 30 percent in the B2 horizon and
from 15 to 40 percent in the B3 and C horizons.

The Ap horizon has hue of 10YR, value of 4, and
chroma of 2 or 3. The B2t horizon has hue of 10YR or
7.5YR, value of 3 to 5, and chroma of 3 or 4. It is clay
loam or loam or the gravelly or shaly analogs of these
textures. The B3 horizon has hue of 10YR, value of 3 to
5, and chroma of 3 or 4. It is shaly or gravelly loam or
clay loam.

Genesee series

The Genesee series consists of deep, well drained,
moderately permeable soils formed in alluvium on
bottom land. Slope is 0 to 2 percent.

Genesee soils are associated with Eel, Shoals, and
Sloan soils. All of these associated soils are wetter than
Genesee soils and have mottles with chroma of 2 or less
within a depth of 20 inches. Also, Sloan soils have a
mollic epipedon.

Typical pedon of Genesee silt loam, in Perry Town-
ship, about 2 miles south of West Mansfield, 4,950 feet
northwest of the intersection of County Roads 2 and
142, and 2,180 feet north.of County Road 2:

Ap—O0 to 10 inches; dark brown (10YR 4/3) silt loam;
moderate fine granular structure; friable; many roots;
mildly alkaline; abrupt smooth boundary.

C1—10 to 18 inches; brown (10YR 4/3) silt loam; weak
fine subangular blocky structure; friable; common
roots; mildly alkaline; clear wavy boundary.

C2—18 to 34 inches; dark yellowish brown (10YR 4/4)
silt loam; weak fine subangular blocky structure; fri-
able; few roots; mildly alkaline; clear wavy boundary.

C3—34 to 50 inches; brown (10YR 4/3) silt loam; weak
fine granular structure; friable; strong effervescence;
moderately alkaline; clear wavy boundary.

C4—50 to 60 inches; brown (10YR 4/3) silt loam; mas-
sive; friable; strong effervescence; moderately alka-
line.
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The depth to free carbonates ranges from 24 to 40
inches. Reaction is mildly alkaline or moderately alkaline
throughout the soil.

The Ap horizon has hue of 10YR, value of 3 or 4, and
chroma of 2 or 3. To a depth of about 40 inches, the C
horizon typically has hue of 10YR, value of 4 or 5, and
chroma of 2 to 4. It is typically silt loam, but it has thin
layers of loam and silty clay loam in some pedons.

Glynwood series

The Glynwood series consists of deep, moderately
well drained, slowly permeable soils. These soils formed
in calcareous glacial till on ground moraines and end
moraines. Slope ranges from 2 to 6 percent.

Glynwood soils are commonly adjacent to Blount and
Morley soils and are similar to Celina and St. Clair soils.
Blount soils are wetter than Glynwood soils and have a
grayer subsoil. Morley soils are better drained than Glyn-
wood soils and have a less gray subsoil. Celina soils
contain less clay and St. Clair soils more clay in the B
and C horizons than Glynwood soils.

Typical pedon of Glynwood silt loam, 2 to 6 percent
slopes, in Rush Creek Township, about 2 miles northeast
of Rushsylvania, 2,440 feet east-northeast of the inter-
section of Township Road 137 and State Route 274, and
200 feet north of Township Road 137:

Ap—O to 7 inches; dark grayish brown (10YR 4/2) silt
loam; moderate fine granular structure; friable; many
roots; slightly acid; abrupt smooth boundary.

B1—7 to 9 inches; yellowish brown (10YR 5/4) silty clay
loam; moderate fine subangular blocky structure;
firm; common roots; thin very patchy brown (10YR
5/3) coatings on faces of peds; medium acid; clear
wavy boundary.

B21t—9 to 16 inches; dark yellowish brown (10YR 4/4)
clay; moderate medium subangular blocky structure;
firm; common roots; thin patchy brown (10YR 5/3)
clay films on faces of peds; 10 percent gravel;
common distinct black (10YR 2/1) stains; medium
acid; clear wavy boundary.

B22t—16 to 24 inches; yellowish brown (10YR 5/4) clay;
common fine distinct gray (10YR 5/1) and grayish
brown (10YR 5/2) mottles; moderate medium pris-
matic structure parting to moderate medium suban-
gular blocky; firm; common roots; thin patchy brown
(10YR 5/3) and dark brown (10YR 4/3) clay films
on faces of peds; 10 percent gravel; neutral; clear
wavy boundary. '

B31t—24 to 31 inches; yellowish brown (10YR 5/4)
heavy clay loam; many fine distinct grayish brown
(10YR 5/2) mottles; weak coarse angular blocky
structure; firm; thin very patchy dark grayish brown
(10YR 4/2) clay films on faces of peds; patchy light
gray (10YR 6/1) calcium carbonate accumulations
on faces of peds; 10 percent gravel; slight efferves-
cence; moderately alkaline; clear wavy boundary.
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B32—31 to 38 inches; yellowish brown (10YR 5/4) clay
loam; common fine distinct grayish brown (10YR 5/
2) mottles; weak coarse angular blocky structure;
firm; patchy light brownish gray (2.5Y 6/2) calcium
carbonate accumulations on faces of peds; 13 per-
cent gravel; strong effervescence; moderately alka-
line; clear wavy boundary.

C—38 to 60 inches; yellowish hrown (10YR 5/4) clay
loam; massive; firm; common light brownish gray
(2.5Y 6/2) calcium carbonate accumulations in part-
ings; 13 percent gravel; strong effervescence; mod-
erately alkaline.

The thickness of the solum ranges from 22 to 40
inches and the depth to- carbonates from 16 to 36
inches. The content of coarse fragments ranges from 0
to 15 percent in the upper part of the solum and from 1
to 15 percent in the lower part and in the C horizon.

The Ap horizon has hue of 10YR, value of 4, and
chroma of 2 or 3. It is medium acid to neutral. The B2t
horizon has hue of 10YR, value of 4 or 5, and chroma of
3 or 4. It is heavy silty clay loam, silty clay, or clay. The
upper part of the B horizon is strongly acid to neutral,
and the lower part is slightly acid to moderately alkaline.

Haskins series

The Haskins series consists of deep, somewhat poorly
drained soils formed in moderately permeable outwash
over slowly or very slowly permeable glacial till or lacus-
trine material. These soils are on terraces and outwash
plains. Slope ranges from 0 to 6 percent.

Haskins soils are commonly adjacent to Fulton and
Homer soils. Fulton soils formed in lake-laid sediments
on lake plains. Homer soils formed in glacial outwash on
outwash plains and in melt water channels.

Typical pedon of Haskins loam, 0 to 2 percent slopes,
in Bloomfield Township, 4 miles southwest of Russells
Point, NE1/4NW1/4 sec. 15, T. 7 S., R. 8 E., 660 feet
east of the intersection of Township Road 80 and
County Road 54, and 2,475 feet southwest of the inter-
section of State Route 274 and County Road 54:

Ap—oO0 to 8 inches; dark grayish brown (10YR 4/2) loam;
moderate fine granular structure; friable; many roots;
5 percent gravel; neutral; abrupt smooth boundary.

B21t—8 to 13 inches; yellowish brown (10YR 5/4) clay
loam; few fine faint yellowish brown (10YR 5/6) and
few fine distinct dark grayish brown (10YR 4/2) mot-
tles; moderate fine subangular blocky structure; firm;
common roots; thin patchy grayish brown (10YR 5/
2) clay films on faces of peds; 10 percent gravel;
slightly acid; clear wavy boundary.

B22t—13 to 22 inches; yellowish brown (10YR 5/4)
sandy clay loam; common medium distinct dark gray
(10YR 4/1) and grayish brown (10YR 5/2) mottles;
moderate medium subangular blocky structure; firm;
common roots; faces of peds coated grayish brown
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(10YR 5/2); thin patchy clay films on faces of peds;
10 percent gravel; mildly alkaline; clear wavy bound-
ary.

B23t—22 to 32 inches; yellowish brown (10YR 5/4) clay
loam; common medium distinct dark gray (10YR 4/
1) mottles; moderate medium subangular blocky
structure; firm; common roots; faces of peds coated
dark gray (10YR 4/1); thin patchy clay films on
faces of peds; 10 percent gravel; mildly alkaline;
clear wavy boundary.

B31—32 to 36 inches; yellowish brown (10YR 5/4)
sandy loam; weak medium subangular blocky struc-
ture; firm; slight effervescence; mildly alkaline;
abrupt smooth boundary.

[IB32—36 to 40 inches; brown (10YR 5/3) silty clay;
weak medium subangular blocky structure; firm;
patchy light gray (10YR 7/1) calcium carbonate ac-
cumulations on faces of peds; slight effervescence;
moderately alkaline; clear wavy boundary.

IC1—40 to 48 inches; yellowish brown (10YR 5/4) silty
clay; massive; firm; patchy light gray (10YR 7/1)
calcium carbonate accumulations in partings; slight
effervescence; moderately alkaline; clear wavy
boundary.

[IC2—48 to 54 inches; brown (10YR 5/3) clay; massive;
firm; patchy gray (10YR 5/1) calcium carbonate ac-
cumulations in partings; strong effervescence; mod-
erately alkaline; clear wavy boundary.

IIC3—54 to 64 inches; dark grayish brown (2.5Y 4/2)
clay; massive; firm; patchy light gray (10YR 6/1)
calcium carbonate accumulations in partings; strong
effervescence; moderately alkaline.

The thickness of the solum ranges from 26 to 42
inches and the depth to carbonates from 20 to 39
inches. The content of gravel ranges from 2 to 20 per-
cent in the upper part of the solum and from 0 to 10
percent in the lower part.

The Ap horizon has hue of 10YR, value of 4 or 5, and
chroma of 2. It is neutral or slightly acid. The B horizon
has hue of 10YR, value of 4 or 5, and chroma of 2 to 4.
It is dominantly clay loam or sandy clay loam, but in

some pedons it has layers of heavy loam or thin strata of

sandy loam or is gravelly. It is slightly acid or medium
acid in the upper part and slightly acid to mildly alkaline
in the lower part. The lIB horizon has hue of 10YR or
2.5Y, value of 4 or 5, and chroma of 1 to 3. It is clay or
silty clay. The [IC horizon has hue of 10YR or 2.5Y,
value of 4 or 5, and chroma of 2 to 4. It is heavy clay
loam, clay, or silty clay.

Henshaw series

The Henshaw series consists of deep, somewhat
poorly drained, moderately slowly permeable soils
formed in lake-laid sediments on lake plains and ter-
races. Slope ranges from 0 to 6 percent.

SOIL SURVEY

The Henshaw soils in Logan County have a grayer
solum than is defined as the range for the Henshaw
series. This difference, however, does not alter the use
or behavior of the soils.

Henshaw soils are similar to Del Rey and Fulton soils,
but they contain less clay in the subsoil. '

Typical pedon of Henshaw silt loam, 0 to 2 percent
slopes, in Union Township, about 4 miles southwest of
Bellefontaine, NE1/4NW1/4 sec. 7, 135 feet south of
County Road 43, and 925 feet west of the intersection of
County Road 43 and Township Road 198:

Ap—O0 to 7 inches; dark grayish brown (10YR 4/2) silt
loam; moderate medium granular structure; friable;
common roots; slightly acid; abrupt smooth bound-
ary.

B1—7 to 12 inches; light yellowish brown (2.5Y 6/4) silt
loam; common medium distinct grayish brown (2.5Y
5/2) mottles; moderate medium angular blocky
structure; friable; common roots; patchy grayish
brown (2.5Y 5/2) coatings on faces of peds; about 2
percent gravel; medium acid; clear wavy boundary.

B21tg—12 to 18 inches; grayish brown (2.5Y 5/2) light
silty clay loam; many medium distinct light brownish
gray (2.5Y 6/2) and light olive brown (2.5Y 5/3)
mottles; moderate medium angular blocky structure;
firm; common roots; thin patchy light brownish gray
(2.5Y 6/2) clay films on faces of peds; about 2
percent gravel; slightly acid; clear wavy boundary.

B22tg—18 to 23 inches; grayish brown (2.5Y 5/2) light
silty clay loam; many medium distinct gray (10YR 6/
1) mottles; moderate medium subangular blocky
structure; firm; common roots; thin patchy gray
(10YR 6/1) clay films on faces of peds; about 2
percent gravel; slightly acid; clear wavy boundary.

B23tg—23 to 28 inches; gray (10YR 6/1) silty clay loam;
many medium distinct brown (10YR 4/3) mottles;
moderate medium and coarse angular blocky struc-
ture; firm; common roots; thin patchy gray (10YR 6/
1) clay films on faces of peds; about 2 percent
gravel; slightly acid; clear wavy boundary. .

B31—28 to 34 inches; brown (10YR 4/3) silty clay loam;
many medium distinct gray (10YR 6/1) and common
medium faint yellowish brown (10YR 5/6) mottles;
firm; common gray (10YR 6/1) coatings on faces of
peds; slightly acid; clear wavy boundary.

B32g—34 to 41 inches; light brownish gray (10YR 6/2)
silt loam; many medium distinct yellowish brown
(10YR 5/4) mottles; weak medium subangular
blocky structure; firm; common gray (10YR 6/1)
coatings on faces of peds; common black (10YR 2/
1) stains; slight effervescence; mildly alkaline; clear
wavy boundary. '

B33—41 to 48 inches; yellowish brown (10YR 5/4) silt
loam; many medium distinct gray (10YR 6/1) mot-
tles; weak medium subangular blocky structure; firm;
common gray (10YR 6/1) coatings on faces of
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peds; common black (10YR 2/1) stains; slight ef-
fervescence; mildly alkaline; clear wavy boundary.

C1—48 to 55 inches; yellowish brown (10YR 5/4) silt
loam; common medium faint yellowish brown (10YR
5/6) mottles; massive; firm; common gray (10YR 6/
1) and black (10YR 2/1) coatings in partings; slight
effervescence; moderately alkaline; clear wavy
boundary.

C2—55 to 63 inches; yellowish brown (10YR 5/4) silt
loam; common medium faint yellowish brown (10YR
5/6) and common medium distinct gray (10YR 6/1)
mottles; massive; firm; strong effervescence; moder-
ately alkaline.

The thickness of the solum ranges from 35 to 50
inches. The upper part of the B horizon is strongly acid
to neutral, and the lower part is slightly acid to mildly
alkaline.

The Ap horizon has hue of 10YR or 2.5Y, value of 4,
and chroma of 2. The B horizon has hue of 10YR or
2.5Y, value of 4 to 6, and chroma of 1 to 4. The B2
horizon is mainly silty clay loam and ranges, by weighted
average, from 30 to 35 percent clay. The C horizon is
dominantly silt loam or silty clay loam, but it has strata of
silty clay or [oam in many pedons.

Homer series

The Homer series consists of deep, somewhat poorly
drained soils formed in loamy outwash over sand and
gravel on glacial outwash plains and terraces. Permeabil-
ity is moderate in the subsoil and very rapid in the sub-
stratum. Slope ranges from 0 to 6 percent.

In most areas the Homer soils in Logan County have a
neutral or mildly alkaline subsoil, which is outside the
limits defined as the range for the Homer series. This
difference, however, does not alter the use or behavior
of the soils. ,

Homer soils are commonly adjacent to Eldean and
Lippincott soils and are similar to Haskins and Sleeth
soils. Eldean soils are slightly higher on the landscape
than Homer soils and have a less gray subsoil. Haskins
soils formed in outwash over glacial till or lacustrine
material. Lippincott soils are wetter than Homer soils,
contain more clay in the subsoil, and have a mollic
epipedon. Sleeth soils have a thicker solum than Homer
soils. Also, the texture of the subsoil of Sleeth soils does
not contrast so strongly with the texture of the substra-
tum.

Typical pedon of Homer silt loam, 0 to 2 percent
slopes, in Monroe Township, about 2 miles northeast of
West Liberty, SE1/4SE1/4 sec. 23, R. 13, T. 5, about
560 feet west of County Road 1, and 3,730 feet south of
the intersection of County Roads 1 and 5:

Ap1—0 to 9 inches; dark brown (10YR 4/3) silt loam;
moderate fine granular structure; friable; common
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roots; about 2 percent gravel; neutral; abrupt smooth
boundary.

Ap2—9 to 11 inches; dark brown (10YR 4/3) silt loam;
many brown (10YR 5/3) and pale brown (10YR 6/3)
specks; moderate fine subangular blocky structure;
friable; common roots; about 2 percent gravel; neu-
tral; abrupt smooth boundary.

B1—11 to 14 inches; brown (10YR 4/3) silt loam;
common medium faint yellowish brown (10YR 5/4)
and dark grayish brown (10YR 4/2) mottles; moder-
ate fine subangular blocky structure; friable;
common roots; about 2 percent gravel; neutral; clear
wavy boundary. A

B21t—14 to 18 inches; yellowish brown (10YR 5/4) light
silty clay loam; common medium distinct dark gray-
ish brown (10YR 4/2) and grayish brown (10YR 5/2)
mottles; moderate medium subangular blocky struc-
ture; firm; common roots; about 60 percent of the
faces of peds coated dark grayish brown (10YR 4/
2) or grayish brown (10YR 5/2); thin patchy clay
films on faces of peds; few very dark grayish brown
(10YR 3/2) concretions; about 2 percent gravel;
neutral; clear wavy boundary.

B22t—18 to 23 inches; yellowish brown (10YR 5/4) clay
loam; common medium distinct dark gray (10YR 4/
1) and gray (10YR 5/1) mottles; moderate medium
subangular blocky structure; firm; about 75 percent
of the faces of peds coated dark gray (10YR 4/1)
and very dark grayish brown (10YR 3/2); thin patchy
very dark grayish brown (10YR 3/2) clay fims on
taces of peds; mildly alkaline; clear wavy boundary.

B23tg—23 to 29 inches; gray (10YR 5/1) light clay;
common medium distinct yellowish brown (10YR 5/
4, 5/6) mottles; moderate coarse subangular blocky
structure; firm; common roots; about 50 percent of
the faces of peds coated gray (10YR 5/1); thin
patchy very dark grayish brown (10YR 3/2) clay
films on faces of peds; few 2-inch black (10YR 2/1)
krotovinas; 5 percent gravel; mildly alkaline; clear
wavy boundary.

11B24tg—29 to 33 inches; dark gray (10YR 4/1) gravelly
clay loam; common medium distinct yellowish brown
(10YR 5/4) and common medium faint gray (10YR
5/1) mottles; moderate coarse subangular blocky
structure; firm; common roots; thin patchy clay films
on faces of peds and coating pebbles; 30 percent
gravel; common light yellowish brown (10YR 6/4)
weathered limestone fragments; slight efferves-
cence; mildly alkaline; clear wavy boundary.

[IB3—33 to 39 inches; pale brown (10YR 6/3) gravelly
loam; weak medium subangular blocky structure;
firm; common roots; many light yellowish brown
(10YR 6/4) weathered limestone fragments; 30 per-
cent gravel; slight effervescence; mildly alkaline;
clear wavy boundary.

IIC1—39 to 50 inches; brown (10YR 5/3) gravelly sand;
single grained; loose; 30 percent gravel; strong ef-
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fervescence; moderately alkaline; clear wavy bound-

ary.
[IC2—50 to 60 inches; light brownish gray (10YR 6/2)

gravelly sand; single grained; loose; 30 percent

gravel; strong effervescence; moderately alkaline.

The thickness of the solum ranges from 20 to 40
inches and the depth to free carbonates from 26 to 40
inches. The upper part of the solum is slightly acid or
neutral, and the lower part is mildly alkaline. The content
of gravel ranges, by volume, from O to 5 percent in the A
horizon and in the upper part of the B horizon and from
10 to 60 percent in the ‘lower part of the B horizon.

The Ap horizon has hue of 10YR, value of 3 to 5, and
chroma of 2 or 3. The B1 and B2 horizons have hue of
10YR or 2.5Y, value of 4 to 6, and chroma of 1 to 4. The
upper part of the B2t horizon is silty clay loam or clay
loam. The lower part is dominantly clay loam and gravel-
ly clay loam but has subhorizons of clay or gravelly clay
in some pedons. The B3 horizon has hue of 10YR or
2.5Y, value of 4 to 6, and chroma of 2 to 4. It is sandy
loam, loam, or clay loam or the gravelly analogs of these
textures. The C horizon has hue of 10YR or 2.5Y, value
.of 4 to 6, and chroma of 2 to 4.

Latty series

The Latty series consists of deep, very poorly drained,
very slowly permeable soils formed in lake-laid sedi-
ments on lake plains and flood plains. Slope is 0 to 2
percent.

Latty soils are commonly adjacent to Fulton soils and
are similar to Paulding and Wetzel soils. Fulton soils,
which are on very slight rises, are better drained than
Latty soils. The B and C horizons of Paulding soils con-
tain more clay than those of Latty soils. Wetzel soils
formed in glacial till and have an argillic horizon.

Typical pedon of Latty silty clay, in Stokes Township,
SE1/4SW1/4 sec. 34, T. 6 S, R. 8 E., about 2 miles
west of Russells Point, 2,770 feet west of the intersec-
tion of Township Road 52 and State Route 235, and 130
feet north of Township Road 52:

Ap—0 to 8 inches; dark grayish brown (10YR 4/2) silty
clay; weak coarse angular blocky structure parting to
weak fine angular blocky; firm; many roots; slightly
acid; abrupt smooth boundary.

B21g—8 to 15 inches; dark gray (10YR 4/1) silty clay;
common medium distinct yellowish brown (10YR 5/
4) mottles; weak medium prismatic structure parting
to weak medium angular blocky; firm; common
roots; continuous thin very dark gray (10YR 3/1)
coatings on faces of peds; neutral; clear wavy
boundary.

B22g—15 to 19 inches; dark gray (8Y 4/1) silty clay;
common medium distinct yellowish brown (10YR 5/
4) mottles; moderate medium prismatic structure
parting to moderate medium angular blocky; firm;
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common roots; continuous dark gray (5Y 4/1) coat-
ings on faces of peds; neutral; clear wavy boundary.

B23g—19 to 28 inches; olive gray (5Y 5/2) silty clay;
many medium distinct dark yellowish brown (10YR
4/4) mottles; moderate medium prismatic structure
parting to moderate medium angular blocky; firm;
continuous olive gray (5Y 5/2) coatings on faces of
peds; mildly alkaline; clear wavy boundary.

B24g—28 to 38 inches; gray (10YR 5/1) silty clay;
common medium distinct yellowish brown (10YR 5/
4, 5/6) mottles; moderate coarse prismatic structure
parting to moderate medium angular blocky; firm;
continuous gray (10YR and 5Y 5/1) coatings on
faces of peds; mildly alkaline; clear wavy boundary.

B3—38 to 44 inches; dark:yellowish brown (10YR 4/4)
silty clay; common medium distinct gray (10YR 5/1)
mottles; weak coarse prismatic structure parting to
weak coarse angular blocky; firm; continuous gray
(10YR 5/1) coatings on faces of peds; slight ef-
fervescence; mildly alkaline; clear wavy boundary.

C1—44 to 58 inches; yellowish brown (10YR 5/4) silty
clay; massive; firm; continuous gray (10YR 5/1)
coatings in partings; strong effervescence; moder-
ately alkaline; clear wavy boundary.

C2—58 to 70 inches; dark yellowish brown (10YR 4/4)
clay; massive; firm; continuous gray (10YR 5/1)
coatings in partings; strong effervescence; moder-
ately alkaline.

The thickness of the solum ranges from 40 to 60
inches. Reaction is neutral or slightly acid in the A hori-
zon and the upper part of the B horizon and neutral or
mildly alkaline in the lower part.

The Ap horizon has hue of 10YR or 2.5Y, value of 4,
and chroma of 1 or 2. The Bg horizon has hue of 10YR
to 5Y, value of 4 or 5, and chroma of 1 or 2. It is silty
clay or clay. The C horizon has hue of 10YR or 2.5Y,
value of 4 or 5, and chroma of 1 to 4. It ranges from 35
to 60 percent clay. It is dominantly clay or silty clay in
areas on lake plains and heavy silty clay loam and heavy
clay loam in areas on flood plains. ’

Linwood series

The Linwood series consists of deep, very poorly
drained, moderately permeable soils formed in organic
material that is 16 to 51 inches deep over loamy mineral
material. These soils are in depressions in outwash
plains, lake plains, and till plains. Slope is 0 to 2 percent.

Linwood soils are commonly adjacent to the Carlisle,
Edwards, Martisce, Muskego, and Willette soils. Carlisle
soils formed in a thicker organic deposit. Edwards and
Martisco soils formed in organic material over marl and
Muskego soils in organic material over sedimentary peat.
Willette soils have a substratum of clayey or silty depos-
its below a depth of 16 to 50 inches.

Typical pedon of Linwood muck, in Jefferson Town-
ship, about 4 miles east of Bellefontaine, 5,120 feet
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east-southeast of the intersection of State Route 47 and
County Road 25, and 2,700 feet south of State Route
47

0Oa1—o0 to 5 inches; very dark brown (10YR 2/2) broken
face, black (10YR 2/1) rubbed sapric material; about
5 percent fiber, less than 5 percent rubbed; moder-
ate medium granular structure; friable; many roots;
mildly alkaline; clear wavy boundary.

Oa2—5 to 10 inches; very dark brown (10YR 2/2)
broken face, black (10YR 2/1) rubbed sapric materi-
al; about 5 percent fiber, less than 5 percent rubbed;
moderate medium and coarse subangular blocky
structure; friable; many roots; mildly alkaline; clear
wavy boundary.

0Oa3—10 to 17 inches; very dark brown (10YR 2/2)
broken face, black (10YR 2/1) rubbed sapric materi-
al; about 25 percent fiber, less than 5 percent
rubbed; moderate coarse subangular blocky struc-
ture; friable; common roots; mildly alkaline; clear
wavy boundary.

Oad4—17 to 27 inches; very dark brown (10YR 2/2)
broken face and rubbed sapric material; about 40
percent fiber, less than 4 percent rubbed; massive;
firm; common roots; about 10 percent woody frag-
ments; mildly alkaline; clear wavy boundary.

0a5—27 to 39 inches; black (10YR 2/1) broken face,
very dark brown (10YR 2/2) rubbed sapric material;
about 30 percent fiber, less than 5 percent rubbed;
massive; firm; about 10 percent mineral material;
mildly alkaline; clear wavy boundary.

0a6—39 to 43 inches; black (10YR 2/1) broken face,
very dark brown (10YR 2/2) rubbed sapric material;
about 20 percent fiber, 8 percent rubbed; massive;
firm; mildly alkaline; clear wavy boundary.

1IC1g—43 to 50 inches; gray (5Y 5/1) silt ioam; massive;
firm; about 5 percent shells; strong effervescence;
moderately alkaline; clear wavy boundary.

IIC2g—50 to 60 inches; gray (10YR 6/1) silt loam; mas-
sive; firm; about 5 percent shells; strong efferves-
cence; moderately alkaline.

Depth to the HIC horizon ranges from 16 to 51 inches.
The solum ranges from strongly acid to mildly alkaline.

The surface tier has hue of 10YR to 2.5Y, value of 2,
and chroma of 0 to 2. The subsurface and bottom tiers
have hue of 10YR to 5YR, or are neutral in hue, and
have value of 2 or 3, and chroma of 1 to 3, broken face
and rubbed. Some pedons have horizons of hemic mate-
rial, less than 10 inches thick, in the lower part of the
organic material. The C horizon has hue of 10YR to 5Y,
value of 4 to 6, and chroma of 1 or 2.

Lippincott series

The Lippincott series consists of deep, very poorly
drained soils formed in loamy and clayey outwash over
stratified sand and gravel on outwash plains, terraces,
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and valley trains. Permeability is moderate in the solum
and rapid in the substratum. Slope is 0 to 2 percent.

Lippincott soils are commonly adjacent to Montgomery
and Westland soils and are similar to Westland soils.
Montgomery soils formed in lacustrine sediments on
slack water terraces. Westland soils have a thicker
solum than Lippincott soils.

Typical pedon of Lippincott silty clay loam, in Liberty
Township, NE1/4NE1/4 sec. 33, R. 13, T. 5, about
2,904 feet west of U.S. Route 68 and 2,180 feet north of
State Route 245:

Ap—O0 to 12 inches; very dark gray (10YR 3/1) silty clay
loam; moderate fine granular structure; friable; many
roots; neutral; abrupt smooth boundary.

B21gt—12 to 15 inches; dark gray (10YR 4/1) clay;
common fine distinct yellowish brown (10YR 5/4)
mottles; moderate medium angular blocky structure;
firm; many roots; thin patchy dark gray (10YR-4/1)
clay films on faces of peds; neutral; clear wavy
boundary.

B22gt—15 to 22 inches; gray (10YR 5/1) clay; many
medium prominent brownish yellow (10YR 6/6) mot-
tles; moderate medium angular blocky structure;
firm; common roots; thin patchy gray (10YR 5/1)
clay films on faces of peds; mildly alkaline; clear
wavy boundary.

1IB3g—22 to 27 inches; gray (10YR 6/1) very gravelly
loam; massive; very friable; many light gray (10YR
7/1) partially weathered dolomitic pebbles; 60 per-
cent gravel; slight effervescence; mildly alkaline;
clear wavy boundary.

[ICg—27 to 60 inches; light brownish gray (10YR 6/2)
very gravelly sand; single grained; loose; 70 percent
gravel; strong effervescence; moderately alkaline.

The thickness of the solum ranges from 22 to 33
inches and the depth to free carbonates from 17 to 33
inches. Reaction ranges from neutral or slightly acid in
the A horizon to mildly alkaline in the lower part of the B
horizon; the alkalinity generally increases with increasing
depth. The content of gravel ranges, by volume, from 0
to 15 percent in the A and B2 horizons, from 15 to 60
percent in the B3 horizon, and from 35 to 70 percent in
the C horizon. .

The Ap horizon has hue of 10YR or N, value of 2 or 3,
and chroma of 0 or 1. The B2 horizon has hue of 10YR
or 2.5Y, value of 4 or 5, and chronia of 1 or 2. It is clay
or silty clay. The B3 horizon has hue of 10YR, value of 4
to 6, and chroma of 1 or 2. It is gravelly loam or very
gravelly loam.

Martisco series

The Martisco series consists of deep, very poorly
drained soils formed in a mantle of silty material over
marl. These soils are in depressions in lake plains. Per-
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meability is moderate or moderately rapid in the silty
material and slow in the marl. Slope is 0 to 2 percent.

Martisco soils are commonly adjacent to the Martisco
Variant and the Patton Variant and are similar to Ed-
wards soils. Edwards soils formed in organic deposits
over marl. The Martisco Variant does not have a histic
epipedon. Patton soils formed in silty lacustrine sedi-
ments.

Typical pedon of Martisco mucky silt loam, in Rush
Creek Township, about 6 miles northeast of Bellefon-
taine, 5,150 feet east of the intersection of County
Roads 9 and 25, west of Rush Creek:

A11—0 to 10 inches; very dark brown (10YR 2/2) mucky
silt loam; weak medium granular structure; friable;
many roots; about 20 percent organic matter; strong
effervescence; moderately alkaline; abrupt smooth
boundary.

A12—10 to 16 inches; very dark gray (10YR 3/1) silt
loam; weak medium subangular blocky structure; fri-
able; common roots; many light gray (10YR 6/1)
shells and shell fragments; strong effervescence;
moderately alkaline; abrupt irregular boundary.

C—16 to 25 inches; gray (5Y 5/1) silt loam; common
coarse distinct dark yellowish brown (10YR 4/4) and
yellowish brown (10YR 5/6) mottles; moderate
coarse prismatic structure; firm; common roots; 20
percent shells; strong effervescence; moderately al-
kaline; clear wavy boundary. '

Lcatl—25 to 32 inches; light gray (2.5Y 7/2) marl;

common medium distinct yellowish brown (10YR 5/

6) mottles; massive; firm; common roots; common
dark yellowish brown (10YR 4/4) root channels;
common white (10YR 8/2) shell fragments; strong
effervescence; moderately alkaline; clear wavy
boundary.

Lca2—32 to 40 inches; light gray (2.5Y 7/2) marl; few
fine distinct yellowish brown (10YR 5/4) mottles;
massive; friable; common white (10YR 8/2) shell
fragments; several black (10YR 2/1) lenses; strong
effervescence; moderately alkaline; gradual smooth
boundary.

Lca3—40 to 60 inches; light gray (2.5Y 7/2) marl; few
fine distinct yellowish brown (10YR 5/4) mottles;
massive; friable; common white (10YR 8/2) shell
fragments; strong effervescence; moderately alka-
line.

The A11 horizon is 8 to 16 inches thick. It has hue of
10YR, value of 2, and chroma of 1 or 2. It is mildly
alkaline or moderately alkaline. The C horizon has hue of
5Y to 10YR, value of 5, and chroma of 1. It is silt loam
or silty clay loam. The Lca horizon has hue of 2.5Y or
10YR, value of 5 to 8, and chroma of 1 or 2.
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Martisco Variant

The Martisco Variant consists of deep, very poorly
drained soils formed in a thin silty mantle over marl.
These soils are in depressions in lake plains. Permeabil-
ity is moderate in the silty mantle. Slope is 0 to 2 per-.

- cent.

The Martisco Variant is commonly adjacent to other
Martisco soils and to the Patton Variant. The other Mar-
tisco soils have a histic epipedon.- The Patton Variant
formed in silty lacustrine sediments.

Typical pedon of Martisco Variant silt loam, in Rush
Creek Township, about 3 1/2 miles northeast of Belle-
fontaine, 8,150 feet northeast of the intersection of State
Route 47 and County Road 25, and 300 feet east of
Township Road 136, where the road crosses Rush
Creek:

Ap—O0 to 8 inches; dark grayish brown (10YR 4/2) silt
loam, grayish brown (10YR 5/2) dry; weak very fine
granular structure; friable; common roots; about 5
percent shell fragments; strong effervescence; mod-
erately alkaline; abrupt smooth boundary.

Lca1—8 to 17 inches; gray (10YR 5/1) silty marl; weak
fine subangular blocky structure; friable; common
roots; common fine distinct light olive brown (2.5Y
5/4) and very pale brown (10YR 7/4) vertical root
channels; strong effervescence; moderately alkaline;
clear wavy boundary.

Lca2—17 to 21 inches; light gray (10YR 6/1) silty marl;
massive; friable; few roots; about 50 percent shell
fragments; strong effervescence; moderately alka-
line; clear wavy boundary.

Lca3—21 to 30 inches; light gray (10YR 7/1) silty marl;
massive; friable; few roots; many medium distinct
yellow (10YR 7/6) and brownish yellow (10YR 6/6)
root channels with yellowish red (5YR 4/6) edges;
about 10 percent shell fragments; strong efferves-
cence; moderately alkaline; clear wavy boundary.

Lca4—30 to 34 inches; light gray (10YR 6/1) silty marl;
massive; friable; few roots; many medium distinct
yellow (10YR 7/6) and brownish yellow (10YR 6/6)
root channels; about 70 percent shell fragments;
strong effervescence; moderately alkaline; clear
wavy boundary.

Lca5—34 to 45 inches; light gray (10YR 7/2) silty mari;
massive; friable; common medium distinct yellow
(10YR 7/6) and brownish yellow (10YR 6/6) root
channels; about 10 percent shell fragments; strong
effervescence; moderately alkaline; clear wavy
boundary.

Lca6—45 to 60 inches; light gray (10YR 6/1) and white
(10YR 8/1) silty marl; massive; friable; common
medium distinct yellow (10YR 7/6) and brownish
yellow (10YR 6/6) root channels; about 10 percent
shell fragments; strong effervescence; moderately
alkaline.
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The Ap horizon has hue of 10YR or 2.5Y, value of 4,
and chroma of 2. The Lca horizon has hue of 2.5Y or
10YR, value of 5 to 8, and chroma of 1 or 2.

Miamian series

The Miamian series consists of deep, well drained,
moderately slowly permeable soils on ground moraines
and end moraines. These soils formed in calcareous
glacial till capped by a thin layer of loess. Slope ranges
from 2 to 50 percent.

Miamian soils are commonly adjacent to Celina and
Crosby soils and are similar to the Miamian Variant and

to Milton and Morley soils. Celina and Crosby soils are .

on low knolls and flats. They are gray in the upper part
of the argillic horizon. The Miamian Variant and Milton
soils, which are on bedrock-controlled landforms,  are
moderately deep to bedrock. Miamian and Morley soils
are in similar positions on the landscape, but Morley
soils contain more clay in the subsoil and substratum.
Also, they are of illitic mineralogy.

Typical pedon of Miamian silt loam, 2 to 6 percent
slopes, in Monroe Township, about 6 miles east of West
Liberty,- 4,158 feet west of the intersection of State
Route 287 and Township Road 150, and 100 feet south
of State Route 287:

Ap—O0 to 6 inches; dark brown (10YR 5/3) silt loam;
moderate fine granular structure; friable; many roots;
2 percent gravel; slightly acid; abrupt smooth bound-

ary. .
B21t—6 to 10 inches; dark yellowish brown (10YR 4/4)

clay loam; moderate fine subangular blocky struc-
ture; firm; many roots; thin patchy clay films on
faces of peds; 5 percent gravel; medium acid; clear
wavy boundary. '

B22t—10 to 21 inches; dark yellowish brown (10YR 4/4)
clay, strong medium subangular blocky structure;
firm; thin patchy dark yellowish brown (10YR 3/4)
clay films on faces of peds; few fine distinct black
(10YR 2/1) stains; 10 percent gravel; strongly acid;
clear wavy boundary.

B3—21 to 27 inches; yellowish brown (10YR 5/4) loam;

- weak medium subangular blocky structure; firm;
common white (10YR 8/1) coatings on faces of
peds; 10 percent gravel; slight effervescence; mildly
alkaline; clear wavy boundary.

C1—27 to 34 inches; yellowish brown (10YR 5/4) loam;
massive; firm; few white (10YR 8/1) coatings in very
weak structural breaks; 10 percent gravel; strong
effervescence; moderately alkaline; clear wavy
boundary.

C2—34 to 60 inches; yellowish brown (10YR 5/4) loam;
massive; firm; 10 percent gravel; strong efferves-
cence; moderately alkaline.

The thickness of the solum ranges from 20 to 40
inches and the depth to free carbonates from 20 to 36
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inches. Reaction ranges from medium acid to neutral in
the A horizon, from strongly acid to neutral in the upper
part of the B horizon, and from slightly acid to mildly
alkaline in the lower part. The content of coarse frag-
ments in the solum ranges, by volume, from 2 to 15
percent.

The Ap horizon has hue of 10YR, value of 4 or 5, and
chroma of 2 or 3. The B2 horizon has hue of 10YR or
7.5YR, value of 4 or 5, and chroma of 4. It is clay, silty
clay loam, or clay loam. The B3 horizon has hue of
10YR, value of 4 or 5, and chroma of 4. It is loam, clay
loam, or silty clay loam. The C horizon has hue of 10YR,
value of 5, and chroam of 3 or 4. It is loam or silt loam
and is mildly alkaline or moderately alkaline.

Miamian Variant

The Miamian Variant consists of moderately deep, well
drained, moderately slowly permeable soils on glaciated
uplands. These soils formed in glacial till overlying acid
shale bedrock at a depth of 24 to 40 inches. Slope
ranges from 6 to 15 percent.

The Miamian Variant is commonly adjacent to Berks
and Weikert soils and is similar to other Miamian soils
and to Milton soils. Berks and Weikert soils have a lower
base status than the Miamian Variant and contain more
shale fragments and less clay in the solum. Also, Wei-
kert soils are shallow to bedrock. The other Miamian
soils are deep to bedrock, and Milton soils are underlain
by limestone bedrock.

Typical pedon of Miamian Variant silt loam, 6 to 15
percent slopes, moderately eroded, in Jefferson Town-
ship, about 1 1/2 miles north of Zanesfield, 1,980 feet
northeast of the intersection of County Roads 5 and 25,
and 90 feet east of County Road 5:

Ap—0 to 7 inches; dark grayish brown (10YR 4/2) silt
loam; common specks of dark yellowish brown
(10YR 3/4) clay; moderate fine granular structure;
friable; many roots; neutral; clear wavy boundary.

B21t—7 to 13 inches; dark brown (10YR 4/3) clay; mod-
erate medium subangular blocky structure; firm; thin
patchy dark yellowish brown (10YR 3/4) clay films
on faces of peds; 5 pércent gravel; slightly acid;
clear wavy boundary.

B22t—13 to 22 inches; dark yellowish brown (10YR 3/4)
clay; moderate medium subangular blocky structure;
firm; thin patchy clay films on faces of peds; 15
percent gravel; slightly acid; clear wavy boundary.

C—22 to 35 inches; yellowish brown (10YR 5/4) gravelly
loam; massive; firm; 30 percent gravel; slight ef-
fervescence; mildly alkaline; clear wavy boundary.

[ICr—35 inches; shale bedrock.

The thickness of the solum ranges from 20 to 40
inches and the depth to bedrock from 24 to 40 inches.
Reaction is slightly acid or neutral in the A horizon and
the upper part of the B horizon and slightly acid to mildly
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alkaline in the lower part. The content of coarse frag-
ments ranges, by volume, from 0 to 15 percent in the
solum and from 10 to 35 percent in the C horizon.

The Ap horizon has hue of 10YR, value of 4, and
chroma of 2 or 3. The B horizon has hue of 10YR or
7.5YR, value of 3 to 5, and chroma of 3 or 4. It is clay or
clay loam. The C horizon has hue of 10YR, value of 5,
and chroma of 3 or 4. It is loam or silt loam or the
gravelly analogs of these textures. It is mildly alkaline or
moderately alkaline.

Milton series

The Milton series consists of moderately deep, well
drained soils formed in glacial till and the underlying
residuum of limestone. These soils are on glaciated up-
lands. Permeability is moderate or moderately slow.
Slope ranges from 2 to 18 percent.

Milton soils are commonly adjacent to Miamian soils
and are similar to the Miamian Variant and Morley soils.
Miamian and Morley soils are deep to bedrock. The
Miamian Variant is moderately deep to acid shale bed-
rock.

Typical pedon of Milton silt loam, 12 to 18 percent
slopes, moderately eroded, in McArthur Township, about
3 miles east of Huntsville, 360 feet east of County Road
49, and 3,870 feet south of the intersection of State
Route 274 and County Road 49:

Ap—O0 to 6 inches; dark grayish brown (10YR 4/2) silt
loam; common specks of dark yellowish brown
(10YR 4/4) clay; moderate fine granular structure;
friable; common roots; 10 percent gravel; neutral;
abrupt smooth boundary.

B21t—6 to 15 inches; brown (7.5YR 4/4) light clay; mod-
erate medium subangular blocky structure; firm;
common roots; thin patchy dark yellowish brown
(10YR 4/4) clay films on faces of peds; 10 percent
gravel; slightly acid; clear wavy boundary.

B22t—15 to 25 inches; brown (7.5YR 4/4) clay; moder-
ate medium subangular blocky structure; firm;
common roots; thin patchy dark yellowish brown
(10YR 3/4) clay films on faces of peds; common
black (10YR 2/1) stains; 10 percent gravel; neutral;
clear wavy boundary.

B23t—25 to 28 inches; dark brown (10YR 4/3) clay;
moderate medium subangular blocky structure; firm;
common roots; thin patchy dark yellowish brown

" (10YR 3/4) clay films on faces of peds; about 12
percent gravel; mildly alkaline; clear wavy boundary.

IB3—28 to 34 inches; dark yellowish brown (10YR 4/4)
clay loam; weak medium subangular blocky struc-
ture; firm; 12 percent fragments of partially weath-
ered limestone; slight effervescence; mildly alkaline;
clear irregular boundary.

IIR—34 inches; limestone bedrock.

SOIL SURVEY

The thickness of the solum, or the depth to bedrock,
ranges from 20 to 40 inches. Reaction is slightly acid or
neutral in the A horizon and the upper part of the B
horizon and neutral or mildly alkaline in the lower part of
the B horizon. The content of coarse fragments ranges,
by volume, from 1 to 12 percent in the solum.

The Ap horizon has hue of 10YR or 7.5YR, value of 4
or 5, and chroma of 2 or 3. The specks in this horizon
are dark yellowish brown (10YR 4/4) or dark brown
(10YR 4/3) silty clay or clay. They are not evident in
some pedons. The B horizon has hue of 10YR or 7.5YR,
value of 4 or 5, and chroma of 3 or 4. It is clay, silty clay
loam, or heavy clay loam. Some pedons have a |IB3
horizon. This horizon is less than 15 inches thick. In
some pedons the lower part of the B horizon contains
limestone fragments.

Montgomery series

The Montgormery series consists of deep, very poorly
drained soils formed in fine textured and moderately fine
textured sediments in flat or depressional areas on slack
water terraces and till plains. Permeability is slow or very
slow. Slope is 0 to 2 percent.

The Montgomery soils in Logan county have higher
chroma colors in the B3 and C horizons than is defined
as the range for the Montgomery series. This difference,
however, does not alter the use or behavior of the soils.

Montgomery soils are commonly adjacent to Del Rey
and Shinrock soils and are similar to Latty and Patton
soils. Del Rey and Shinrock soils are better drained than
Montgomery soils. Del Rey soils are on broad flats and
convex knolls, and Shinrock soils are along drain-
ageways and on convex knolls and ridgetops. Latty soils
do not have a mollic epipedon. Patton soils contain less
clay in the subsoil and substratum than Montgomery
soils.

Typical pedon of Montgomery silty clay loam, in Miami
Township, NW1/4NE1/4 sec. 5, R. 13, T. 3, about 1 mile
southeast of DeGraff, 2,080 feet southeast of the inter-
section of State Route 508 and Township Road 30, and
430 feet south of Township Road 30:

Ap—O0 to 10 inches; very dark gray (10YR 3/1) silty clay
loam; moderate medium and coarse granular struc-
ture; friable; many roots; neutral; abrupt smooth
boundary.

A12—10 to 16 inches; very dark gray (10YR 3/1) silty
clay; common medium distinct olive brown (2.5Y 4/
4) mottles; moderate medium angular blocky struc-
ture; firm; many roots; thin patchy black (10YR 2/1)
coatings on faces of peds; neutral; clear wavy
boundary.

B21g—16 to 23 inches; dark gray (N 4/0) silty clay;
common medium distinct olive brown (2.5Y 4/4)
mottles; moderate medium prismatic structure part-
ing to moderate medium angular blocky; firm;
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common roots; thin patchy dark gray (N 4/0) coat-
ings on faces of peds; neutral; clear wavy boundary.

B22g—23 to 34 inches; dark gray (N 4/0) silty clay;
common medium distinct light olive brown (2.5Y 5/
4) mottles; moderate coarse prismatic structure part-
ing to moderate medium angular blocky; firm;
common roots; thin patchy very dark gray (N 3/0)
coatings on faces of peds; common black (10YR 2/
1) krotovinas; neutral; clear wavy boundary.

B3—34 to 46 inches; light olive brown (2.5Y 5/4) silty
clay; many medium faint yellowish brown (10YR 5/4)
mottles; moderate coarse prismatic structure parting
to weak coarse angular blocky; firm; thin patchy gray
(N 5/0) coatings on faces of peds; common black
(10YR 2/1) krotovinas; neutral; clear wavy boundary.

C1—46. to 56 inches; light olive brown (2.5Y 5/4) silty
clay; common medium faint yellowish brown (10YR
5/4) mottles; massive; firm; thin patchy light gray (N
6/0) coatings in partings; common black (10YR 2/1)
krotovinas; slight effervescence; mildly alkaline;
clear wavy boundary.

C2—56 to 68 inches; light olive brown (2.5Y 5/4) silty
clay; massive; firm; thin patchy light gray (N 6/0)
coatings in partings; few black (10YR 2/1) kroto-
vinas; slight effervescence; mildly alkaline.

The thickness of the solum ranges from 36 to 48
inches and the depth to free carbonates from 30 to 5
inches. :

The A horizon is 10 to 16 inches thick. The Ap and A1
horizons have hue of 10YR, value of 1 to 3, and chroma
of 0 to 2. The B2 horizon has hue of 10YR to 5Y or of N,
value of 4 to 6, and chroma of 0 to 2. It is slightly acid to
mildly alkaline. The B3 and C horizons have hue of 10YR
or 2.5Y, value of 5 or 6, and chroma of 1 to 4.

Morley series

The Morley series consists of deep, well drained,

slowly permeable soils formed in glacial till. These soils
are on dissected parts of ground moraines and end mor-
aines. Slope ranges from 6 to 18 percent.

In the Morley soils in Logan County, the B2 horizon is
less acid than is defined as the range for the Morley
series. This difference, however, does not alter the use
or behavior of the soils.

Morley soils are commonly adjacent to Blount and
Glynwood soils and are similar to Miamian and Milton
soils. Blount soils have a dominant chroma of 2 or less
either in the matrix of one or more subhorizons of the B
horizon or on faces of peds in the argillic horizon. Glyn-
wood soils have mottles with chroma of 2 or less in the
upper 10 inches of the argillic horizon. Miamian and
Milton soils are of mixed mineralogy. Milton soils are
underlain by limestone bedrock at a depth of 20 to 40
inches.

Typical pedon of Morley silt loam, 6 to 12 percent
slopes, moderately eroded, in Rush Creek Township,
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about 2 miles northeast of Rushsylvania, 890 feet north-
east of the intersection of State Route 274 and Town-
ship Road 110:

Ap—0 to 8 inches; brown (10YR 4/3) silt loam; many
small chunks of dark yellowish brown (10YR 4/4)
clay; moderate medium and coarse granular struc-
ture; firm; common roots; about 10 percent gravel;
slightly acid; abrupt smooth boundary.

B21t—8 to 15 inches; yellowish brown (10YR 5/4) clay;
moderate medium subangular blocky structure; firm;
common roots; thin patchy brown (10YR 4/3) clay
films on faces of peds; about 10 percent gravel;
slightly acid; clear wavy boundary.

B22t—15 to 21 inches; yellowish brown (10YR 5/4) clay;
moderate medium subangular blocky structure; firm;
few roots; thin patchy brown (10YR 4/3) clay films
on faces of peds; about 10 percent gravel; mildly
alkaline; clear wavy boundary.

B3—21 to 27 inches; yellowish brown (10YR 5/4) clay
loam; weak coarse subangular blocky structure; firm; -
about 10 percent gravel; mildly alkaline; clear wavy
boundary.

C—27 to 60 inches; yellowish brown (10YR 5/4) clay
loam; massive; firm; about 10 percent gravel; strong
effervescence; moderately alkaline.

The thickness of the solum ranges from 20 to 32
inches. Reaction is slightly acid or neutral in the A hori-
zon and the upper part of the B horizon and neutral or
mildly alkaline in the lower part.

The Ap horizon is 6 to 8 inches thick. It has hue of
10YR, value of 4, and chroma of 2 or 3. The B horizon
has hue of 10YR, value of 4 or 5, and chroma of 3 to 5.
it is clay loam or clay. The content of coarse fragments
ranges, by volume, from 5 to 10 percent. The C horizon
has hue of 10YR, value of 5, and chroma of 3 or 4. It is
clay loam or silty clay loam.

Muskego series

The Muskego series consists of deep, very poorly
drained soils formed in organic deposits over sedimenta-
ry peat in depressions. Permeability is moderately slow
to moderately rapid in the organic deposits and slow in
the sedimentary peat. Slope is 0 to 2 percent.

Muskego soils are commonly near Carlisle, Edwards,
Linwood, Martisco, and Willette soils. Carlisle soils
formed in organic deposits that are thicker than those in
which Muskego soils formed. Edwards and Martisco soils
formed-in organic deposits over marl. Linwood soils have
a loamy substratum and Willette soils a silty or clayey
substratum. '

Typical pedon of Muskego muck, in Bokes Creek
Township, about 2 1/2 miles west of West Mansfield,
1,450 feet west-southwest of the intersection of State
Route 47 and Township Road 131, and 530 feet south
of State Route 47:
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Oal1—o0 to 5 inches; very dark brown (10YR 2/2) broken
face and rubbed sapric material; about 10 percent
fiber, less than 5 percent rubbed; moderate fine
granular structure; friable; many roots; about 20 per-
cent mineral material; very strongly acid; clear wavy
boundary.

Oa2—5 to 10 inches; dark brown (7.5YR 3/2) broken
face, very dark brown (10YR 2/2) rubbed sapric
material; about 30 percent fiber, less than 5 percent
rubbed; moderate very thin platy structure; friable;
many roots; very strongly acid; clear wavy boundary.

0Oa3—10 to 19 inches; dark brown (7.5YR 3/2) broken
face and rubbed sapric material; about 40 percent
fiber, less than 10 percent rubbed; massive; firm;
common roots; medium acid; clear smooth bound-
ary.

Oa4—19 to 26 inches; very dark brown (10YR 2/2)
broken face, black (10YR 2/1) rubbed sapric materi-
al; about 40 percent fiber, less than 5 percent
rubbed; massive; firm; medium acid; clear smooth
boundary.

QOa5—26 to 30 inches; black (10YR 2/1) broken face
and rubbed sapric material; about 60 percent fiber,
less than 10 percent rubbed; massive; firm; medium
acid; clear smooth boundary.

0e6—30 to 35 inches; very dark grayish brown (10YR 3/
2) broken face and rubbed hemic material; about 80
percent fiber, 40 percent rubbed; mostly herbaceous
fiber; massive; friable; medium acid; clear smooth
boundary.

0Oa7—35 to 41 inches; very dark gray (10YR 3/1) broken

-face, black (10YR 2/1) rubbed sapric material; about
50 percent fiber, less.than 5 percent rubbed; mas-
sive; friable; medium -acid; clear smooth boundary.

Lcol—41 to 47 inches; very dark grayish brown (2.5Y 3/
2) coprogenous earth; massive; slightly plastic;
slightly acid; clear smooth boundary.

Lco2—47 to 64 inches; very dark grayish brown (2.5Y 3/
3) coprogenous earth; massive; slightly plastic;
slightly acid; clear smooth boundary.

Lco3—64 to 75 inches; very dark grayish brown (2.5Y 3/
2) coprogenous earth; massive; slightly plastic;
slightly acid.

The depth to coprogenous earth ranges from 20 to 50
inches. The sapric material below the surface tier is
‘medium acid to neutral.

“ The surface tier typically has hue of 10YR or 7.5YR,
value of 2 or 3, and chroma of 1 or 2. The subsurface
and bottom tiers have hue of 10YR or 7.5YR, value of 2
or 3, and chroma of 0 to 3. These tiers are mainly sapric
material, but thin layers of hemic material are in some
pedons. The Lco horizon has hue of 2.5Y or 5Y, value of
3 or 4, and chroma of 2 or 3. It is slightly acid to mildly
alkaline.

SOIL SURVEY

Nappanee series

The Nappanee series consists of deep, somewhat
poorly drained, very slowly permeable soils formed in
calcareous glacial till on ground moraines and end mor-
aines. Slope ranges from 0 to 6 percent.

Nappanee soils are commonly adjacent to Paulding
and St. Clair soils and are similar to Blount and Crosby
soils. St. Clair soils, which are on knolls, side slopes,
and ridgetops, are better drained than Nappanee soils.
Paulding soils are wetter than Nappanee soils, contain
more clay in the subsoil, and have a grayer subsoil.
Blount and Crosby soils contain less clay in the subsoil
and the substratum.

Typical pedon of Nappanee silt loam, 2 to 6 percent
slopes, in Richland Township, about 4 miles northeast of
Huntsville, 2,180 feet northeast of the intersection of
County Roads 108 and 49:

Ap—O0 to 9 inches; dark grayish brown (10YR 4/2) silt
loam; moderate fine granular structure; friable; many
roots; about 2 percent gravel; slightly acid; abrupt
smooth boundary.

B21t—9 to 13 inches; brown (10YR 5/3) clay; many
medium faint light brownish gray (10YR 6/2) and
grayish brown (10YR 5/2) mottles; moderate .
medium subangular blocky structure; firm; common
roots; thin patchy grayish brown (10YR 5/2) clay
films on faces of peds; about 2 percent gravel;
medium acid; clear wavy boundary.

B22t—13 to 17 inches; brown (10YR 4/3) clay; many
medium faint grayish brown (10YR 5/2) and gray
(10YR 5/1) mottles; moderate medium prismatic
structure parting to weak medium blocky; firm;
common roots; faces of peds coated dark grayish
brown (10YR 4/2); thin patchy clay films on faces of
peds; about 2 percent gravel; medium acid; clear
wavy boundary.

B23t—17 to 26 inches; brown (10YR 4/3) clay; common
medium distinct grayish brown (10YR 5/2) and many
medium faint dark grayish brown (10YR 4/2) mot-
tles; moderate medium prismatic structure parting to
weak medium subangular blocky; firm; common
roots; faces of peds coated dark grayish brown
(10YR 4/2); thin patchy clay films on faces of peds;
about 2 percent gravel; neutral; clear wavy bound-
ary.

B3—26 to 33 inches; brown (10YR 5/3) clay; many
medium distinct dark grayish brown (10YR 4/2) mot-
tles; weak medium prismatic structure parting to
weak medium subangular blocky; firm; common
roots; faces of peds coated dark grayish brown
(10YR 4/2); about 2 percent gravel; slight efferves-
cence; mildly alkaline; clear wavy boundary.

C1—33 to 50 inches; yellowish brown (10YR 5/4) silty
clay, massive; firm; light gray (10YR 7/1) calcium
carbonate accumulations in partings; about 2 per-
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cent gravel; strong effervescence; moderately alka-
line; clear wavy boundary.

C2—50 to 60 inches; yellowish brown (10YR 5/4) clay;
massive; firm; light gray (10YR 7/1) calcium carbon-
ate accumulations in partings; about 2 percent
gravel; strong effervescence; moderately alkaline.

The thickness of the solum ranges from 20 to 40
inches. Reaction ranges from medium acid to neutral in
the upper part of the B horizon and is neutral or mildly
alkaline in the lower part.

The Ap horizon has hue of 10YR, value of 4 or 5, and
chroma of 2 or 3. The B horizon has hue of 10YR or
2.5Y, value of 4 to 6, and chroma of 1 to 3. It is clay or
silty clay. The C horizon has hue of 10YR, value of 5,
and chroma of 3 or 4. It is silty clay or clay.

Nineveh series

The Nineveh series consists of deep, well drained
soils formed in glacial outwash on terraces. Permeability
is moderate in the solum and very rapid in the substra-
tum. Slope is 0 to 2 percent.

Nineveh soils are commonly adjacent to Eldean and
Westland soils and are similar to Eldean, Fox, and
Ockley soils and the Wea Variant. Eldean, Fox, and
Ockley soils are slightly higher on the landscape than
Nineveh soils. They do not have a mollic epipedon. The
Wea Variant has a thicker solum than Nineveh soils and
is moderately fine textured in the lower part of the
solum, below a depth of about 40 inches. Westland soils,
which are in low lying areas, are wetter than Nineveh
soils and have gray colors in the subsoil.

Typical pedon of Nineveh silt loam, 0 to 2 percent
slopes, in Monroe Township, about 1 1/2 miles east-
southeast of West Liberty, SW1/4SE1/4 sec. 21, R. 13,
T. 5, about 160 feet south of Township Road 175, and
6,600 feet southeast of the intersection of U.S. Route 68
and State Route 245:

Ap—O0 to 9 inches; very dark grayish brown (10YR 3/2)
silt loam; moderate fine granular structure; friable;
many roots; 5 percent gravel; neutral; abrupt smooth
boundary.

A12—9 to 16 inches; very dark grayish brown (10YR 3/
2) silt loam; moderate fine subangular blocky struc-
ture; friable; common roots; continuous very dark
brown (10YR 2/2) coatings on faces of peds; 5
percent gravel; neutral; clear wavy boundary.

B21t—16 to 20 inches; dark brown (7.5YR 4/4) silty clay
loam; moderate medium subangular blocky struc-
ture; firm; common roots; faces of peds coated very
dark grayish brown (10YR 3/2); thin patchy clay
films on faces of peds; 10 percent gravel; neutral;
clear wavy boundary.

B22t—20 to 26 inches; dark brown (7.5YR 4/4) clay
loam; moderate medium subangular blocky struc-
ture; firm; common roots; thin patchy very dark gray-
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ish brown (10YR 3/2) clay films on faces of peds;
about 12 percent gravel; neutral; clear wavy bound-
ary.

B23t—26 to 31 inches; dark brown (7.5YR 4/4) clay
loam; moderate medium subangular blocky struc-
ture; firm; common roots; thin patchy very dark gray-
ish brown (10YR 3/2) clay films on faces of peds;
about 12 percent gravel; mildly alkaline; clear wavy
boundary. o

B3—31 to 37 inches; dark yellowish brown (10YR 4/4)
and yellowish brown (10YR 5/4) gravelly loam; weak
medium subangular blocky structure; firm; thin very
patchy very dark grayish brown (10YR 3/2) clay
films on faces of peds; 35 percent gravel, slight
effervescence; mildly alkaline; clear wavy boundary.

C—37 to 60 inches; yellowish brown (10YR 5/4) very
gravelly sand; single grained; loose; 55 percent
gravel; strong effervescence; moderately alkaline.

The thickness of the solum ranges from 24 to 40
inches and the depth to free carbonates from 30 to 40
inches. The content of gravel ranges, by volume, from 0
to 10 percent in the A horizon and the upper part of the
B horizon and from 5 to 35 percent in the lower part of
the B horizon.

The B2t horizon has hue of 10YR or 7.5YR, value of 4,
and chroma of 3 or 4. It is clay loam, silty clay loam, or
gravelly clay loam. Reaction is slightly acid or neutral in
the upper part of the B horizon and neutral or mildly
alkaline in the lower part. The C horizon has hue of
10YR, value of 5, and chroma of 3 or 4.

Ockley series

-The Ockley series consists of deep, well drained soils
formed in a thin layer of loess and loamy glacial drift
over outwash on outwash terraces. Permeability is mod-
erate in the upper part and very rapid in the substratum.
Slope ranges from 0 to 6 percent.

Ockley soils are commonly adjacent to Eldean, Fox,
Gallman, and Nineveh soils and the Wea Variant.
Eldean, Fox, and Nineveh soils have a thinner solum and
Gallman soils a thicker solum than Ockley soils. Also,
Fox soils contain more clay in the subsoil. Nineveh soils
and the Wea Variant have a mollic epipedon.

Typical pedon of Ockley silt loam, O to 2 percent
slopes, in Monroe Township, about 2 miles west of Pick-
relitown, 1,750 feet southeast of the intersection of
County Road 29 and Township Road 166, and 1,990
feet east of Township Road 166:

Ap—0 to 10 inches; brown (10YR 4/3) silt loam; moder-
ate fine granular structure; friable; many roots;
medium acid; abrupt smooth boundary.

B1—10 to 15 inches; dark yellowish brown (10YR 4/4)
silt loam; moderate fine subangular blocky structure;
friable; many roots; strongly acid; clear wavy bound-
ary.
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IIB21t—15 to 25 inches; dark yellowish brown (10YR 4/
4) clay loam; moderate fine subangular blocky struc-
ture; firm; common roots; thin patchy brown (7.5YR
4/4) clay films on faces of peds; very strongly acid;
clear wavy boundary.

1IB22t—25 to 29 inches; brown (7.5YR 4/4) light clay;
moderate medium subangular blocky structure; firm;
thin patchy dark brown (7.5YR 4/3) clay films on
faces of peds; very strongly acid; clear wavy bound-
ary.

11B23t—29 to 37 inches; dark brown (7.5YR 4/4) clay
loam; moderate medium subangular blocky struc-
ture; firm; thin patchy clay films on faces of peds; 10

percent gravel; slightly acid; clear wavy boundary.

(IB3t—37 to 45 inches; dark brown (7.5YR 3/2) gravelly
clay loam; moderate medium subangular blocky
structure; firm; thin patchy clay fiims on faces of
peds; 30 percent gravel; mildly alkaline; clear wavy
boundary.

IC—45 to 60 inches; brown (10YR 5/3) very gravelly
sand; single grained; loose; 60 percent gravel,
strong effervescence; moderately alkaline.

The thickness of the solum ranges from 40 to 60
inches. The content of coarse fragments ranges, by
volume, from O to 15 percent in the upper part of the
solum and from 18 to 40 percent in the lower part.

The Ap horizon has hue of 10YR, value of 4 or 5, and
chroma of 3 to 5. The B2 horizon has hue of 10YR or
7.5YR, value of 4 or 5, and chroma of 3 to 6. It is
dominantly silty clay loam or clay loam in the upper part
and clay loam, gravelly clay loam, or gravelly sandy clay
loam in the lower part. In some pedons it has subhori-
zons of loam, sandy loam, sandy clay, or clay. The upper
part of the B horizon ranges from medium acid to very
strongly acid. The acidity tends to decrease with increas-
ing depth. The 1IB3 horizon has hue of 10YR or 7.5YR
and value and chroma of 2 or 3.

Parr series

The Parr series consists of deep, well drained soils
formed in glacial till on ground moraines and end mor-
aines. Permeability is moderate or moderately slow.
Slope ranges from 1 to 4 percent.

Parr soils are commonly adjacent to Celina and Mia-
mian soils and are similar to the Wea Variant. Celina and
Miamian soils do not have a mollic epipedon. Also,
Celina soils have gray mottles in the upper part of the
argillic horizon. The Wea Variant formed in stratified
outwash on terraces.

Typical pedon of Parr silt loam, 1 to 4 percent slopes,
in Liberty Township, NW1/4NW1/4 sec. 34, R. 13, T. 5,
about 2 miles northwest of West Liberty, 330 feet east of
the intersection of State Route 508 and Township Road
32, and 100 feet south of State Route 508:
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Ap—o0 to 10 inches; very dark grayish brown (10YR 3/2)
silt loam; moderate fine and medium granular struc-
ture; friable; many roots; about 2 percent gravel;
neutral; abrupt smooth boundary.

A12—10 to 14 inches; very dark grayish brown (10YR 3/
2) silt loam; moderate fine subangular blocky struc-
ture; friable; many roots; about 2 percent gravel;
neutral; clear wavy boundary.

B1—14 to 17 inches; dark yellowish brown (10YR 4/4)
silt loam; moderate medium subangular blocky struc-
ture; firm; common roots; thin patchy dark brown
(10YR 3/3) coatings on faces of peds; about 2 per-
cent gravel; slightly acid; clear wavy boundary.

B21t—17 to 22 inches; dark yellowish brown (10YR 4/4)
silty clay loam; moderate medium subangular blocky
structure; firm; common roots; thin patchy dark
brown (10YR 3/3) clay films on faces of peds; about
2 percent gravel; slightly acid; clear wavy boundary.

B22t—22 to 31 inches; yellowish brown (10YR 5/4) clay
loam; moderate medium subangular blocky struc-
ture; firm; common roots; thin patchy dark brown
(10YR 3/3) clay films on faces of peds; about 7
percent gravel; slightly acid; clear wavy boundary.

B23t—31 to 39 inches; brown (10YR 5/3) clay loam;
moderate medium subangular blocky structure; firm;
thin patchy very dark grayish brown (10YR 3/2) clay
films on faces of peds; about 7 percent gravel;
mildly alkaline; clear wavy boundary.

C1—39 to 46 inches; brown (10YR 5/3) light clay loam;
massive; firm; few very dark grayish brown (10YR 3/
2) coatings in partings; 10 percent gravel; strong
effervescence; moderately alkaline; clear wavy
boundary.

C2—46 to 66 inches; yellowish brown (10YR 5/4) loam;
massive; firm; 15 percent gravel; strong efferves-
cence; moderately alkaline.

The thickness of the solum ranges from 24 to 42
inches. The content of coarse fragments ranges, by
volume, from 0 to 10 percent in the upper part of the
solum and from 5 to 15 percent in the lower part.

The Ap horizon has hue of 10YR, value of 2 or 3, and
chroma of 2. The B2 horizon has hue of 10YR, value of
4 or 5, and chroma of 3 or 4. It is dominantly clay loam
or heavy loam, but it has subhorizons of silty clay loam.
Reaction ranges from slightly acid to mildly alkaline. The
C horizon has hue of 10YR, value of 5 or 6, and chroma
of 3 or 4. It is mildly alkaline or moderately alkaline.

Patton series

The Patton series consists of deep, poorly drained,
moderately permeable soils formed in silty sediments in
depressions in terraces and lake plains. Slope is 0 to 2
percent.

The Patton soils in Logan County contain slightly less
clay in the 10- to 40-inch control section, are shallower
to free carbonates, and have a thinner mollic epipedon
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than is defined as the range for the Patton series. These
differences, however, do not alter the use or behavior of
the soils.

Patton soils are similar to Latty and Montgomery soils
and the Patton Variant. Latty soils and the Patton Variant
do not have a mollic epipedon. Latty and Montgomery
soils contain more clay in the subsoil than Patton soils.
The Patton Variant is calcareous throughout.

Typical pedon of Patton silt loam, in Union Township,
SW1/4SW1/4 sec. 16, R. 13, T. 4, about 4 miles west of
West Liberty, 530 feet north of the Champaign County
line, and 4,290 feet west of the intersection of Township
Roads 18 and 7:

Ap1—0 to 6 inches; black (10YR 2/1) silt loam; moder-
ate medium granular structure; friable; common
roots; about 2 percent hard black (10YR 2/1) con-
cretions; mildly alkaline; clear wavy boundary.

Ap2—6 to 10 inches; black (10YR 2/1) silt loam; weak
medium angular blocky structure; friable; common
roots; about 2 percent hard black (10YR 2/1) con-
cretions; mildly alkaline; abrupt smooth boundary.

B21g—10 to 15 inches; gray (10YR 5/1) silt loam; many
fine distinct yellowish brown (10YR 5/4) mottles;
weak medium subangular blocky structure; friable;
common roots; about 2 percent hard black (10YR 2/
1) concretions; mildly alkaline; clear wavy boundary.

B22g—15 to 18 inches; gray (10YR 5/1) silt loam; many
medium distinct yellowish brown (10YR 5/4) and
dark yellowish brown (10YR 4/4) mottles; weak
coarse prismatic structure parting to weak coarse
subangular blocky; friable; common roots; about 2
percent very dark brown (10YR 2/2) concretions;
mildly alkaline; clear wavy boundary.

B23g—18 to 21 inches; light brownish gray (10YR 6/2)
silt loam; many medium distinct yellowish brown
(10YR 5/4) mottles; weak coarse prismatic structure
parting to weak coarse subangular blocky; friable;
common light brownish gray (2.5Y 6/2) and very
dark grayish brown (10YR 3/2) coatings on faces of
peds; mildly alkaline; clear wavy boundary.

B3g—21 to 27 inches; light brownish gray (10YR 6/2) silt
loam; common medium distinct dark yellowish brown
(10YR 4/4) mottles; weak coarse prismatic structure
parting to weak coarse subangular blocky; friable;
common dark yellowish brown (10YR 4/4) and very
dark grayish brown (10YR 3/2) root channels; slight
effervescence; mildly alkaline; clear wavy boundary.

C1g—27 to 34 inches; light brownish gray (2.5Y 6/2) silt
loam; common medium distinct dark yellowish brown
(10YR 4/4) and very dark gray (10YR 3/1) mottles;
weak coarse subangular blocky structure; friable;
common dark yellowish brown (10YR 4/4) and very
dark grayish brown (10YR 3/2) root channels;
strong effervescence; moderately alkaline; clear
wavy boundary.
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C2g—34 to 46 inches; light brownish gray (2.5Y 6/2) silt
loam; many medium distinct dark yellowish brown
(10YR 4/4) mottles; massive; friable; strong ef-
fervescence; moderately alkaline; clear wavy bound-

ary.

C3g—46 to 62 inches; gray (10YR 6/1) silt loam;
common medium distinct yellowish brown (10YR 5/
4) mottles; massive; friable; strong effervescence;
moderately alkaline; clear wavy boundary.

C4g—62 to 66 inches; gray (N 5/0) silt loam; common
medium distinct yellowish brown (10YR 5/4) mottles;
massive; friable; strong effervescence; moderately
alkaline.

The solum ranges from 24 to 42 inches in thickness. It
is slightly acid to mildly alkaline. The mollic epipedon
extends into the upper part of the B horizon in some
pedons.

The Ap horizon has hue of 10YR, value of 2 or 3, and
chroma of 1 or 2. The B horizon has hue of 10YR or
2.5Y, value of 4 to 6, and chroma of 1 or 2. It is silt loam
or silty clay loam.

Patton Variant

The Patton Variant consists of deep, poorly drained,
moderately permeable soils formed in silty sediments in
depressions in lake plains. Slope is 0 to 2 percent.

The Patton Variant is similar to Latty, Montgomery,
and other Patton soils. These similar soils contain more
clay in the subsoil than the Patton Variant and are not
calcareous throughout. Also, Montgomery soils and the
other Patton soils have a mollic epipedon.

Typical pedon of Patton Variant silt loam, in Rush
Creek Township, about 7 miles northeast of Bellefon-
taine, 1,850 feet south of the intersection of County
Road 20 and Township Road 118, and 4,750 feet south-
east of the intersection of Township Road 118 and
County Road 9:

Ap—O0 to 9 inches; very dark grayish brown (2.5Y 3/2)
silt 1oam, light brownish gray (2.5Y 6/2) dry; moder-
ate fine granular structure; friable; many roots;
strong effervescence; moderately alkaline; abrupt
smooth boundary.

B1g—9 to 13 inches; gray (10YR 5/1) silt loam; common
medium distinct yellowish brown (10YR 5/4) and
dark yellowish brown (10YR 4/4) mottles; moderate
medium subangular blocky structure parting to weak
thick platy; friable; common roots; gray (10YR 5/1)
coatings on faces of peds; common shell fragments;
strong effervescence; moderately alkaline; clear
wavy boundary.

B21g—13 to 24 inches; grayish brown (10YR 5/2) silt
loam; common medium distinct yellowish brown
(10YR 5/4) and dark brown (7.5YR 4/4) mottles;
moderate coarse prismatic structure parting to weak
medium subangular blocky; firm; common roots;



92

dark gray (10YR 4/1) coatings on faces of peds;
common shell fragments; strong effervescence;
moderately alkaline; clear wavy boundary.

B22g—24 to 38 inches; gray (10YR 5/1) silt loam;
common medium distinct dark brown (7.5YR 4/4)
and yellowish brown (10YR 5/4) mottles; moderate
coarse prismatic structure; firm; common roots; olive
(5Y 5/4) coatings on faces of peds; common shell
fragments; strong effervescence; moderately alka-
line; clear wavy boundary.

B3g—38 to 44 inches; gray (10YR 5/1) silt loam;
common medium distinct dark brown (7.5YR 4/4)
mottles; massive; firm; gray (5Y 5/1) coatings in
partings; strong effervescence; moderately alkaline;
clear wavy boundary.

Cg—44 to 60 inches; gray (5Y 5/1) silt loam; common
medium distinct dark brown (7.5YR 4/4) mottles;
massive; firm; about 5 percent shell fragments;
strong effervescence; moderately alkaline; clear
wavy boundary.

The thickness of the.solum ranges from 20 to 45
inches. The content of coarse fragments is low, but in
some pedons the substratum has horizons of gravelly
sand or other gravelly material.

The Ap horizon has hue of 10YR or 2.5Y, value of 3,
and chroma of 1 or 2. The B horizon has hue of 10YR,
value of 5, and chroma of 1 or 2. It is silt loam or loam.
‘The C horizon has hue of 10YR to 5Y, value of 5, and
chroma of 1. It is silt loam or silt.

Paulding series

The Paulding series consists of deep, very poorly
drained, very slowly permeable soils. These soils formed
in clayey sediments in depressions in lake plains and
ground moraines. Slope is 0 to 2 percent.

Paulding soils are commonly adjacent to Nappanee
and St. Clair soils and are similar to Latty soils. Nap-
panee and St. Clair soils are less gray in the subsoil
than Paulding soils. They are on broad flats, knolls, rid-
getops, and side slopes. Latty soils contain less clay in
the subsoil and substratum than Paulding soils.

Typical pedon of Paulding clay, in Perry Township,
about 2 1/4 miles southeast of East Liberty, 4,160 feet
east of the intersection of County Road 154 and Town-
ship Road 156, and 120 feet south of Township Road
156:

Ap—0 to 11 inches; dark gray (10YR 4/1) clay, dark
grayish brown (2.5Y 4/2) rubbed; moderate fine
granular structure; firm; many roots; neutral; abrupt
smooth boundary.

B21g—11 to 16 inches; gray (10YR 5/1) clay; common
fine distinct yellowish brown (10YR 5/4) mottles;
moderate medium subangular blocky structure; firm;
many roots; thin patchy dark gray (10YR 4/1) coat-
ings on faces of peds; neutral; clear wavy boundary.
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B22g—16 to 30 inches; gray (10YR 5/1) clay; common
fine distinct yellowish brown (10YR 5/4) and strong
brown (7.5YR 5/6) mottles; moderate coarse angu-
lar blocky structure; firm; common roots; continuous
gray coatings on faces of peds; mildly alkaline; clear
wavy boundary.

B31g—30 to 44 inches; gray (5Y 5/1) clay; common fine
distinct brown (10YR 4/3) mottles; weak coarse an-
gular blocky structure; firm; patchy gray (10YR 5/1)
coatings on faces of peds; mildly alkaline; clear
wavy boundary.

B32g—44 to 51 inches; light gray (5Y 6/1) clay; common
fine distinct yellowish brown (10YR 5/4) mottles;
weak coarse angular blocky structure; firm; light
brownish gray (2.5Y 6/2) coatings on partings; slight
effervescence; mildly alkaline; clear wavy boundary.

C—51 to 67 inches; dark yellowish brown (10YR 4/4)
clay; common medium distinct grayish brown (10YR
5/2) mottles; massive; firm; about 2 percent gravel;
strong effervescence; moderately alkaline.

The solum ranges from 38 to 53 inches in thickness.
The depth to carbonates is about the same as or slightly
less than the thickness of the solum.

The Ap horizon has hue of 10YR, value of 4, and
chroma of 1 or 2. It is slightly acid or neutral. The B2
horizon has hue of 10YR, 2.5Y, or N; value of 4 or 5;
and chroma of 0 or 1. It is slightly acid or neutral in the
upper part and neutral or mildly alkaline in the lower part.
The B3 horizon has hue of 10YR to 5Y, value of 4 to 6,
and chroma of 1. The C horizon has hue of 10YR or
2.5Y, value of 4 to 6, and chroma of 1 to 4.

Pewamo series

The Pewamo series consists of deep, very poorly
drained, moderatély slowly permeable soils formed in
glacial till on till plains. Slope is 0 to 2 percent.

Pewamo soils are commonly adjacent to Blount and
Glynwood soils and are similar to Brookston and Wetzel
soils. Blount, Glynwood, and Wetzel soils are better
drained than Pewamo soils and do not have a mollic
epipedon. Also, Blount and Glynwood soils are less gray
in the subsoil. Brookston soils contain less clay in the B
and C horizons than Pewamo soils.

Typical pedon of Pewamo silty clay loam, in Pleasant
Township, SE1/4NW1/4 sec. 10, T. 1 N., R. 8 E., about
3 miles north of Quincy, 2,510 feet northeast of the
intersection of State Route 47 and County Road 34, and
1,100 feet north of State Route 47:

Ap—0 to 10 inches; very dark gray (10YR 3/1) silty clay
loam; weak medium granular structure; firm; many
roots; slightly acid; clear wavy boundary.

B1—10 to 12 inches; very dark gray (10YR 3/1) silty
clay; common medium distinct dark yellowish brown
(10YR 4/4) and yellowish brown (10YR 5/4) mot-
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tles; strong medium angular blocky structure; firm;
common roots; slightly acid; gradual wavy boundary.

B21tg—12 to 25 inches; dark gray (10YR 4/1) silty clay;
many medium distinct yellowish brown (10YR 5/6)
mottles; weak coarse prismatic structure parting to
moderate medium angular blocky; firm; thin patchy
dark gray (10YR 4/1) clay films on faces of peds;
slightly acid; gradual wavy boundary.

B22tg—25 to 38 inches; gray (10YR 5/1) silty clay;
common medium distinct yellowish brown (10YR 5/
6) mottles; weak coarse prismatic structure parting
to moderate medium and coarse angular blocky;
firm; thin patchy gray (10YR 5/1) clay films on faces
of peds; 5 percent gravel; slightly acid; clear wavy
boundary. _

B3g—38 to 50 inches; gray (10YR 5/1) silty clay; many
medium distinct yellowish brown (10YR 5/6) mottles;
weak coarse subangular blocky structure; firm; about
5 percent gravel; slightly acid; clear wavy boundary.

Cg—50 to 64 inches; gray (10YR 5/1) clay loam; many
medium distinct yellowish brown (10YR 5/6) mottles;
massive; firm; 5 percent gravel; strong efferves-
cence; moderately alkaline.

The thickness of the solum ranges from 30 to 50
inches. The content of coarse fragments is, by volume,
less than 5 percent in the upper part of the solum and 2
to 10 percent in the lower part. The mollic epipedon is
10 to 14 inches thick. ‘

The Ap horizon has hue of 10YR, value of 2 or 3, and
chroma of 1 or 2. It is slightly acid or neutral. The B2
horizon has hue of 2.5Y or 10YR, value of 4 to 6, and
chroma of 1 or 2. It is clay, silty clay, or heavy silty clay
loam. It is slightly acid to mildly alkaline; the alkalinity

increases with increasing depth. The C horizon is clay

loam or silty clay loam. It is mildly alkaline or moderately
alkaline.

.Rodman series

The Rodman series consists of deep, excessively
drained soils formed in gravelly outwash on kames and
dissected parts of outwash terraces. Permeability is mod-
erately rapid in the surface layer and subsoil and very
rapid in the substratum. Slope ranges from 18 to 50
percent.

The Rodman soils in Logan County have free carbon-
ates in the mollic epipedon. As a result, they are not
within the range defined for the Rodman series. This
difference, however, does not alter the use or behavior
of the soils.

Rodman soils are commonly adjacent to Casco and

Eldean soils. These adjacent soils have a thicker solum
than Rodman soils and contain more clay in the subsoil.

Typical pedon of Rodman gravelly loam, in an area of
Rodman-Casco complex, 25 to 50 percent slopes, in
Monroe Township, about 2 miles east of West Liberty,
980 feet northwest of the intersection of State Route
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287 and County Road 1, and 660 feet west of County
Road 1:

A11—0 to 4 inches; very dark grayish brown (10YR 3/2)
gravelly loam; moderate fine granular structure; fri-
able; many roots; 45 percent gravel; mildly alkaline;
clear wavy boundary.

A12—4 to 8 inches; very dark grayish brown (10YR 3/2)
gravelly loam; moderate medium granular structure;
friable; many roots; 45 percent gravel; strong ef-
fervescence; moderately alkaline; clear wavy bound-
ary.

B2—8 to 12 inches; dark brown (7.5YR 4/3) very gravel-
ly sandy loam; moderate medium granular structure;
friable; many roots; 60 percent gravel; strong ef-
fervescence; moderately alkaline; clear wavy bound-

ary.

C—12 to 60 inches; yellowish brown (10YR 5/4) very
gravelly sand; single grained; loose; 60 percent
gravel; strong effervescence; moderately alkaline.

The solum is 8 to 15 inches thick. It is mildly alkaline
or moderately alkaline throughout. The content of coarse
fragments ranges, by volume, from 20 to 45 percent in
the A horizon, from 20 to 60 percent in the B horizon,
and from 40 to 60 percent in the C horizon.

The A horizon has hue of 10YR or 7.5YR, value of 3,
and chroma of 1 to 3. The B2 horizon has hue of 7.5YR
or 10YR, value of 4 or 5, and chroma of 3 t0o 5. It is
gravelly or very gravelly loam or sandy loam.

St. Clair series

The St. Clair series consists of deep, moderately well
drained soils formed in clayey glacial drift on ground
moraines and end moraines. Permeability is slow or very
slow. Slope ranges from 2 to 35 percent.

The St. Clair soils in Logan County have gray mottles
in the upper 10 inches of the argillic horizon. As a result,
they are not within the range defined for the St. Clair
series. This difference, however, does not alter the use
or behavior of the soils.

St. Clair soils are commonly adjacent to Nappanee
and Paulding soils and are similar to Celina and Glyn-
wood soils. Nappanee and Paulding soils are wetter than
St. Clair soils and are more gray in the subsoil. Celina
and Glynwood soils contain less clay in the subsoil and
substratum than St. Clair soils. Also, Celina soils are of
mixed mineralogy. .

Typical pedon of St. Clair silt loam, 12 to 18 percent
slopes, moderately eroded, in Zane Township, about 1
mile north of Middleburg, 4,820 feet north-northwest of
the intersection of County Roads 153 and 152, and 790
feet west of County Road 152:

Ap1—0 to 3 inches; dark grayish brown (10YR 4/2) silt
loam; moderate fine granular structure; friable; many
roots; slightly acid; clear wavy boundary.
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Ap2—3 to 7 inches; brown (10YR 5/3) silt loam; moder-
ate fine subangular blocky structure; friable; many
roots; common specks of very pale brown (10YR 7/
3) material; medium acid; abrupt smooth boundary.

B21t—7 to 10 inches; yellowish brown (10YR 5/4) silty
clay; common fine faint brown (10YR 5/3) mottles;
moderate medium subangular blocky structure; firm;
many roots; thin patchy brown (10YR 5/3) clay films
on faces of peds; few fine distinct black (10YR 2/1)
stains; medium acid; clear wavy boundary.

B22t—10 to 14 inches; yellowish brown (10YR 5/4) silty
clay; common fine faint brown (10YR 5/3) mottles;
moderate coarse subangular blocky structure; firm;
common roots; thin patchy brown (10YR 5/3) clay
films on faces of peds; few fine distinct black (10YR
2/1) stains; neutral; clear wavy boundary.

B23t—14 to 24 inches; yellowish brown (10YR 5/4) silty
clay; common fine distinct grayish brown (10YR 5/2)
mottles; moderate coarse subangular blocky struc-
ture; firm; thin patchy grayish brown (10YR 5/2) clay
films on faces of peds; few fine distinct black (10YR
2/1) stains; less than 5 percent gravel;.neutral; clear
wavy boundary.

B3—24 to 28 inches; yellowish brown (10YR 5/4) silty
clay; common fine distinct gray (10YR 5/1) mottles;
weak medium subangular blocky structure; firm; thin
very patchy gray (10YR 5/1) clay films on faces of
peds; few fine black (10YR 2/1) concretions; less
than 5 percent gravel; slight effervescence; mildly
alkaline; clear wavy boundary.

C—28 to 60 inches; yellowish brown (10YR 5/4) silty
clay; massive; firm; gray (10YR 5/1) coatings in part-
ings; less than 5 percent gravel; strong efferves-
cence; moderately alkaline.

The thickness of the solum ranges from 20 to 30
inches and the depth to free carbonates from 20 to 25
inches. The content of coarse fragments is, by volume,
less than 5 percent in the solum.

The Ap horizon has hue of 10YR, value of 4 or 5, and
chroma of 2 or 3. It is medium acid to neutral. A B1
horizon of silty clay or silty clay loam is in some pedons.
The B2 horizon has hue of 10YR, value of 4 or 5, and
chroma of 3 or 4. It is clay or silty clay. It is medium acid
to neutral in the upper part and slightly acid to mildly
alkaline in the lower part. The C horizon has hue of
10YR, value of 4 or 5, and chroma of 4. It is silty clay or
clay.

Shinrock series

The Shinrock series consists of deep, moderately well
drained soils formed in lacustrine sediments on the dis-
sected parts of lake plains. Permeability is moderately
slow. Slope ranges from 2 to 12 percent.

Shinrock soils are commonly adjacent to Del Rey and
Montgomery soils and are similar to Celina and Glyn-
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wood soils. Del Rey and Montgomery soils are wetter
than Shinrock soils. Del Rey soils are on broad flats and
convex knolls and Montgomery soils on flats and in de-
pressions. Celina and Glynwood soils formed in glacial
till on till plains.

Typical pedon of Shinrock silt loam, 6 to 12 percent
slopes, in Pleasant Township, NE1/4SE1/4 sec. 31, R.
14, T. 3, about 2 miles east of DeGraff, 125 feet west of
Township Road 33, and 2,110 feet north of the intersec-
tion of Township Roads 33 and 45:

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

B1—9 to 13 inches; dark yellowish brown (10YR 4/4)
silty clay loam; moderate fine subangular blocky
structure; firm; many roots; common faint brown
(10YR 4/3) coatings on faces of peds; few hard
concretions; slightly acid; clear wavy boundary.

B21t—13 to 18 inches; dark yellowish brown (10YR 4/4)
light silty clay; moderate medium angular biocky
structure; firm; common roots; thin patchy dark yel-
lowish brown (10YR 3/4) clay films on faces of
peds; few hard concretions; slightly acid; clear wavy
boundary.

B22t—18 to 21 inches; yellowish brown (10YR 5/4) light
silty clay; common fine distinct light brownish gray
(10YR 6/2) and pale brown (10YR 6/3) mottles;
moderate medium angular blocky structure; firm; thin
patchy dark brown (10YR 3/3) clay films on faces of
peds; mildly alkaline; clear wavy boundary.

B3—21 to 30 inches; yellowish brown (10YR 5/4) light
silty clay loam; weak medium angular blocky struc-
ture; firm; thin very patchy dark brown (10YR 3/3)
clay films on faces of peds; slight effervescence;
mildly alkaline; clear wavy boundary.

C—30 to 60 inches; yellowish brown (10YR 5/4) silty
clay loam; massive; firm; thin light gray (10YR 7/1)
calcium carbonate accumulations in partings; thin
lenses of silt loam; strong effervescence; moderate-
ly alkaline.

The thickness of the solum ranges from 20 to 36
inches and the depth to free carbonates from 15 to 30
inches. Reaction ranges from neutral to medium acid in
the A horizon, from slightly acid to strongly acid in the
upper part of the B horizon, and from medium acid to
mildly alkaline in the lower part.

The Ap horizon is 6 to 9 inches thick. It has hue of
10YR, value of 4 or 5, and chroma of 2 or 3. The B2
horizon has hue of 10YR, value of 4 or 5, and chroma of
3 or 4. It is silty clay loam, light silty clay, or clay. The C
horizon has hue of 10YR, value of 4 or 5, and chroma of
3 or 4. It is dominantly silt loam or silty clay loam, but it
has thin strata of fine sandy loam in some pedons.
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Shoals series

The Shoals series consists of deep, somewhat poorly
drained, moderately permeable soils formed in alluvium
on bottom land. Slope is O to 2 percent.

Shoals soils are commonly adjacent to Eel, Genesee,
and Sloan soils. Eel and Genesee soils are slightly
higher on the flood plain than Shoals soils and are better
drained. Sloan soils are in depressions. They have a
mollic epipedon.

Typical pedon of Shoals silt loam, in Bloomfield Town-
ship, SW1/4SW1/4 sec. 15, T. 5 S., R. 8 E., about 4
miles southeast of Russells Point, 2,270 feet southeast
of the intersection of County Road 54 and Township
Road 80, and 1,450 feet west of County Road 54:

Ap—O0 to 12 inches; dark grayish brown (10YR 4/2) silt
loam; weak medium granular structure; friable; many
roots; mildly alkaline; abrupt smooth boundary.

C1—12 to 20 inches; dark grayish brown (10YR 4/2)
heavy silt loam; common fine faint dark brown
(10YR 4/3) mottles; moderate fine subangular
blocky structure; friable; common roots; mildly alka-
line; clear wavy boundary.

C2—20 to 26 inches; dark brown (10YR 4/3) heavy silt
loam; many medium faint dark grayish brown (10YR
4/2) mottles; moderate medium subangular blocky
structure; friable; common roots; mildly alkaline;
clear wavy boundary.

C3—26 to 34 inches; dark grayish brown (10YR 4/2)
heavy silt loam; common medium distinct yellowish
brown (10YR 5/4) mottles; moderate medium su-
bangular blocky structure; friable; common roots;
mildly alkaline; clear wavy boundary.

C4—34 to 38 inches; grayish brown (10YR 5/2) heavy
silt loam; common medium distinct yellowish brown
(10YR 5/4) mottles; moderate medium subangular
blocky structure; friable; few roots; mildly alkaline;
clear wavy boundary.

C5—38 to 44 inches; yellowish brown (10YR 5/4) heavy
silt loam; common medium distinct grayish brown
(10YR 5/2) mottles; weak medium subangular
blocky structure; friable; mildly alkaline; clear wavy
boundary.

C6—44 to 52 inches; grayish brown (10YR 5/2) heavy
silt loam; common medium distinct yellowish brown
(10YR 5/4) and common medium faint light brown-
ish gray (10YR 6/2) mottles; weak medium subangu-
lar blocky structure; friable; mildly alkaline; clear
wavy boundary.

C7—52 to 60 inches; grayish brown (10YR 5/2) silt
loam; common medium distinct yellowish brown
(10YR 5/4) mottles; massive; friable; strong ef-
fervescence; moderately alkaline.

Reaction ranges from slightly acid to mildly alkaline
within the upper 40 inches. The Ap horizon has hue of
10YR, value of 4 or 5, and chroma of 2. To a depth of
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40 inches, the C horizon commonly has hue of 10YR or
2.5Y, value of 4 to 6, and chroma of 2 to 4.

Sleeth series

The Sleeth series consists of deep, somewhat poorly
drained soils formed in loamy outwash over gravel and
sand on terraces and outwash plains. Permeability is
moderate in the subsoil and very rapid in the substratum.
Slope is 0 to 2 percent.

Sleeth soils are commonly adjacent to the Eldean and
Westland soils and are similar to Haskins and Homer
soils. Eldean soils are slightly higher on the landscape
than Sleeth soils and are less gray in the subsoil. Has-
kins soils formed in outwash over glacial till or lacustrine
material. Homer soils have a thinner solum than Sleeth
soils. Also, the texture of the subsoil of Homer soils
contrasts with the texture of the substratum. Westland
soils are wetter than Sleeth soils and have a mollic
epipedon.

Typical pedon of Sleeth silt loam, 0 to 2 percent
slopes, in Richland Township, about 4 1/2 miles north-
west of Belle Center, 330 feet west of State Route 117,
and 2,110 feet northwest of the intersection of State
Routes 117 and 273:

Ap1—0 to 10 inches; dark brown (10YR 4/3) silt loam;
moderate fine granular structure; friable; common
roots; few. fine soft black (10YR 2/1) nodules; about
2 percent gravel; slightly acid; abrupt smooth bound-
ary.

Ap2—10 to 13 inches; dark brown (10YR 4/3) silt loam;
moderate medium granular structure; friable;
common roots; dark grayish brown (10YR 4/2) coat-
ings on faces of peds; 5 percent gravel; slightly acid;
abrupt smooth boundary.

B21tg—13 to 17 inches; dark grayish brown (10YR 4/2)
clay loam; many fine faint dark brown (10YR 4/3)
mottles; moderate fine subangular blocky structure;
firm; common roots; thin patchy dark grayish brown
(10YR 4/2) clay films on faces of peds; 5 percent
gravel; slightly acid; clear wavy boundary.

B22tg—17 to 22 inches; dark grayish brown (10YR 4/2)
clay loam; common fine faint dark brown (10YR 4/3)
mottles; moderate medium subangular blocky struc-
ture; firm; common roots; thin patchy very dark gray-
ish brown (10YR 3/2) clay fiims on faces of peds;
continuous dark grayish brown (10YR 4/2) coatings
on faces of peds; 5 percent gravel; slightly acid;
clear wavy boundary.

B23tg—22 to 28 inches; dark gray (10YR 4/1) clay loam;
many fine distinct dark brown (10YR 4/3). and
common fine distinct yellowish brown (10YR 5/6)
mottles; moderate medium subangular blocky struc-
ture; firm; common roots; thin patchy very dark gray-
ish brown (10YR 3/2) clay films on faces of peds;
continuous dark grayish brown (10YR 4/2) coatings
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on faces of peds; 10 percent gravel; slightly acid;
clear wavy boundary.

B24t—28 to 33 inches; yellowish brown (10YR §/4) clay
loam; many medium distinct dark grayish brown
(10YR 4/2) and yellowish brown (10YR 5/6) mot-
tles; moderate medium angular blocky structure;
firm; common roots; thin patchy dark grayish brown
(10YR 4/2) clay films on faces of peds; 10 percent
gravel; neutral; clear wavy boundary.

1IB31tg—33 to 39 inches; grayish brown (10YR 5/2)
gravelly loam; many medium distinct yellowish brown
(10YR 5/6) mottles; weak medium subangular
blocky structure; firm; common roots; thin patchy
dark grayish brown (10YR 4/2) clay films on faces
of peds; 25 percent gravel; slight effervescence;
mildly alkaline; clear wavy boundary.

[IB32—39 to 45 inches; dark yellowish brown (10YR 4/4)
gravelly loam; common medium distinct very dark
gray (10YR 3/1) and dark grayish brown (10YR 4/2)
and common medium faint yellowish brown (10YR
5/6) mottles; weak medium subangular blocky struc-
ture; firm; common light gray (10YR 7/2) weathered
limestone pebbles; 30 percent gravel; slight ef-
fervescence; mildly alkaline; clear wavy boundary.

IC1—45 to 51 inches; brown (10YR 5/3) very gravelly
coarse sandy loam; single grained; loose; 65 per-
cent gravel; strong effervescence; moderately alka-
line; clear wavy boundary.

1IC2—51 to 57 inches; dark grayish brown (10YR 4/2)
very gravelly loamy coarse sand; single grained;
loose; 50 percent gravel; strong effervescence;
moderately alkaline; clear wavy boundary.

IC3—57 to 63 inches; gray (10YR 5/1) very gravelly
coarse sand; single grained; loose; 65 percent
gravel; strong effervescence; moderately alkaline.

The thickness of the solum ranges from 40 to 60
inches and the depth to free carbonates from 35 to 50
inches. The content of coarse fragments ranges, by
volume, from 2 to 10 percent in the upper part of the
solum and from 10 to 30 percent in the lower part.

The Ap horizon has hue of 10YR, value of 4 or 5, and
chroma of 2 or 3. The B2 and B3 horizons have hue of
10YR, value of 4 or 5, and chroma of 1 to 4. The upper
part of the B2 horizon is dominantly clay loam. The lower
part of the B2 horizon and the B3 horizon are gravelly
clay loam, clay loam, or gravelly loam. The B horizon is
medium acid or slightly acid in the upper part and neutral
or mildly alkaline in the lower part. The C horizon has
hue of 10YR, value of 4 or 5, and chroma of 1 to 3. Itis
gravelly or very gravelly sandy loam, loamy sand, or
sand.

Sloan series

The Sloan series consists of deep, very poorly drained
soils formed in recent alluvium on flood plains. Perme-
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ability is moderate or moderately slow. Slope is 0 to 2
percent.

Sloan soils are commonly adjacent to Eel, Genesee,
and Shoals soils. These adjacent soils are slightly higher
on the flood plain than Sloan soils and are better
drained.

Typical pedon of Sloan silt loam, in Pleasant Town-
ship, SE1/4SW1/4 sec. 2, R. 14, T. 2, about 1 mile north
of DeGraff, 265 feet north of Township Road 43, and
2,110 feet northeast of the intersection of Township
Road 43 and State Route 235:

Ap—0 to 6 inches; very dark grayish brown (10YR 3/2)
silt loam; moderate fine granular structure; friable;
many roots; slight effervescence; mildly alkaline;
clear smooth boundary.

A12—6 to 10 inches; very dark grayish brown (10YR 3/
2) heavy silt loam; moderate medium granular struc-
ture; friable; common roots; slight effervescence;
mildly alkaline; clear smooth boundary.

A13—10 to 18 inches; very dark gray (10YR 3/1) silt
loam; moderate fine subangular blocky structure; fri-
able; common roots; continuous black (10YR 2/1)
coatings on faces of peds; mildly alkaline; clear
smooth boundary.

A14—18 to 22 inches; very dark grayish brown (10YR 3/
2) silty clay loam; common medium faint dark brown
(10YR 3/3) and many medium faint dark gray (10YR
4/1) mottles; moderate fine subangular blocky struc-
ture; friable; common roots; continuous black (10YR
2/1) coatings; mildly alkaline; clear wavy boundary.

B21g—22 to 27 inches; gray (10YR 5/1) silty clay loam;
many medium distinct yellowish brown (10YR 5/4)
and many medium faint dark gray (10YR 4/1) mot-
tles; moderate medium subangular blocky structure;
firm; common roots; about 3 percent gravel; mildly
alkaline; clear wavy boundary.

B22g—27 to 33 inches; gray (10YR 5/1) silty clay loam;
common medium distinct brown (10YR 4/3) mottles;
weak medium subangular blocky structure; firm;
about 3 percent gravel; mildly alkaline; clear wavy
boundary. _

B3—33 to 47 inches; yellowish brown (10YR 5/4) light
silty clay loam; many medium distinct grayish brown
(10YR 5/2) and very dark grayish brown (10YR 3/2)
mottles; weak medium subangular blocky structure;
firm; 5 percent gravel; slight effervescence; mildly
alkaline; clear wavy boundary.

C1g—47 to 53 inches; gray (10YR 5/1) light silty clay
loam; common medium distinct brown (10YR 4/3)
mottles; massive; firm; 10 percent gravel; strong ef-
fervescence; moderately alkaline; clear wavy bound-
ary.

lIC2g—53 to 66 inches; gray (10YR 5/1) sandy loam;
single grained; loose; 10 percent gravel; strong ef-
fervescence; moderately alkaline.



LOGAN COUNTY, OHIO

Reaction ranges from slightly acid to mildly alkaline in
the A horizon and in the upper part of the B horizon and
is neutral or mildly alkaline in the lower part of the B
horizon.

The Ap and A1 horizons have hue of 10YR, value of 2
or 3, and chroma of 1 or 2. The B2 horizon has hue of
10YR to 5Y, value of 4 or 5, and chroma of 1 or 2. It is
silty clay loam, clay loam, or loam. The C horizon is
stratified. It varies in texture. '

Wallkill series

The Wallkill series consists of deep, very poorly
drained soils formed in alluvium overlying organic materi-
al-in depressions in terraces and uplands. Permeability is
moderate in the alluvium and moderately rapid or rapid in
the organic material. Slope is 0 to 2 percent.

Wallkill soils are similar to Algiers and Carlisle soils.
Algiers soils formed in alluvium over a buried mineral
soil. Carlisle soils formed in organic material.

Typical pedon of Wallkill silt loam, in Union Township,
SW1/4NW1/4 sec. 18, R. 13, T. 4, about 4 miles east of
DeGraff, 825 feet south of Township Road 45, and 5,380
feet west of County Road 18:

Ap—O0 to 8 inches; dark grayish brown (10YR 4/2) silt
loam; weak fine granular structure; friable; many
roots; mildly alkaline; abrupt smooth boundary.

Bg—8 to 16 inches; gray (10YR 5/1) silt loam; common
fine distinct dark grayish brown (10YR 4/2) mottles;
weak fine angular blocky structure; friable; common
roots; mildly alkaline; clear wavy boundary.

Cg—16 to 20 inches; gray (10YR 5/1) silt loam; common
fine distinct brown (10YR 4/3) mottles; massive; fri-
able; mildly alkaline; clear wavy boundary.

10a1—20 to 24.inches; black (10YR 2/1) sapric materi-
al; about 10 percent fiber, none rubbed; weak fine
granular structure; friable; common pockets of gray-
ish brown (10YR 5/2) silt loam; mildly alkaline; clear
wavy boundary.

[I0a2—24 to 60 inches; black (N 2/0) sapric material;
about 15 percent fiber, 5 percent rubbed; massive;
friable; thin layers of very dark grayish brown (10YR
3/2) hemic material; mildly alkaline.

The thickness of the alluvium ranges from 16 to 40
inches. The organic layer beneath the mineral soil is
more than 20 inches thick.

The Ap horizon has hue of 10YR or 2.5Y, value of 3 or
4, and chroma of 1 or 2. The Bg horizon has hue of
10YR to 5Y, value of 4 or 5, and chroma of 1 or 2. It is
dominantly silt loam, but it has thin layers of loam or silty
clay loam in some pedons. The O horizon has hue of
10YR or N, value of 2 or 3, and chroma of O to 2. It is
neutral or mildly alkaline.
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Wea Variant

The Wea Variant consists of deep, well drained, mod-
erately permeable soils formed in outwash on terraces.
Slope is 0 to 2 percent.

The Wea Variant is commonly adjacent to Eldean,
Gallman, and Sleeth soils and is similar to Nineveh soils.
Eldean and Gallman soils generally are slightly higher on
the landscape than these Wea soils. They do not have a
mollic epipedon. Eldean and Nineveh soils have a thin-
ner solum than the Wea soils. Nineveh soils have strati-
fied sand and gravel at a depth of 24 to 40 inches.
Sleeth soils have gray colors in the subsoil.

Typical pedon of Wea Variant silt loam, 0 to 2 percent
slopes, in Jefferson Township, about 2 1/4 miles south-
east of Zanesfield, 3,330 feet southeast of the intersec-
tion of County Road 153 and Township Road 145, and
200 feet south of County Road 153:

Ap—O0 to 7 inches; very dark grayish brown (10YR 3/2)
silt loam; moderate fine granular structure; friable;
common roots; 5 percent gravel, neutral; abrupt
smooth boundary.

A12—7 to 14 inches; very dark grayish brown (10YR 3/
2) silt loam; moderate fine subangular blocky struc-
ture; friable; common roots; thin patchy.very dark
brown (10YR 2/2) coatings on faces of peds; 10
percent gravel; neutral; clear wavy boundary.

B21t—14 to 23 inches; dark brown (10YR 4/3) shaly
silty clay loam; moderate fine subangular blocky -
structure; friable; common roots; thin patchy very
dark grayish brown (10YR 3/2) clay films on faces
of peds; 25 percent coarse fragments, mostly of
shale; neutral; clear wavy boundary.

B22t—23 to 29 inches; dark yellowish brown (10YR 3/4)
shaly clay loam; moderate fine subangular blocky
structure; firm;- common roots; thin patchy dark
brown (10YR 3/3) clay films on faces of peds; 30
percent coarse fragments, mostly of shale; neutral;
clear wavy boundary. '

B23t—29 to 45 inches; dark yellowish brown (10YR 3/4)
very shaly light clay; moderate medium subangular
blocky structure; firm; common roots; thin patchy
dark brown (10YR 3/3) clay films on faces of peds;
50 percent coarse fragments, mostly of shale; neu-
tral; clear wavy boundary.

B31t—45 to 63 inches; dark yellowish brown (10YR 3/4)
sandy clay loam; few fine distinct pale brown (10YR
6/3) mottles; weak coarse subangular blocky struc-
ture; firm; thin patchy clay films on faces of peds; 10
percent coarse fragments, mostly of shale; neutral.

The thickness of the solum and the depth to carbon-
ates are more than 5 feet. Reaction ranges from slightly
acid to neutral throughout the soil. The content of coarse
fragments ranges, by volume, from 5 to 35 percent in the
upper part of the B2t horizon and from 10 to 50 percent
in the lower part.
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The Ap and A1 horizons have hue of 10YR, value of 3,
and chroma of 2 or 3. The thickness of the Ap horizon
combined with that of the A12 horizon is 11 to 14
inches. The B2t horizon has hue of 10YR and value and
chroma of 3 or 4. It is silty clay loam, clay loam, or clay
or the gravelly, shaly, or very shaly analogs of these
textures. The B3 horizon has colors similar to those of
the B2t horizon. It is sandy clay loam or clay loam or the
gravelly, shaly, or very shaly analogs of these textures.

Weikert series

The Weikert series consists of shallow, well drained
soils formed in weathered residuum of shale on uplands.
Permeability is moderately rapid. Slope ranges from 35
to 70 percent.

Weikert soils are commonly adjacent to the Berks soils
and the Miamian Variant. These adjacent soils are mod-
erately deep to shale bedrock. Also, the Miamian Variant
has a higher base status and clay content than Weikert
soils and contains fewer shale fragments throughout.

Typical pedon of Weikert shaly silt loam, 35 to 70
percent slopes, in Jefferson Township, about 6 miles
east of Bellefontaine, 6,270 feet west of the intersection
of County Road 2-and Township Road 129, and 3,565
feet north of County Road 2:

A1—0 to 2 inches; very dark gray (10YR 3/1) shaly silt
loam; moderate very fine granular structure; friable;
many roots; 25 percent shale fragments; medium
acid; clear wavy boundary.

A2—2 to 6 inches; dark grayish brown (10YR 4/2) shaly
silt loam; moderate fine granular structure; friable;
many roots; 35 percent shale fragments; medium
acid; clear wavy boundary.

B21—6 to 10 inches; dark brown (10YR 4/3) very shaly
silt loam; moderate fine subangular blocky structure;
friable; many roots; 50 percent shale fragments;
strongly acid; clear wavy boundary.

B22—10 to 13 inches; brown (10YR 4/3) very shaly silt
loam; moderate fine subangular blocky structure; fri-
able; common roots; 50 percent shale fragments;
very strongly acid; clear wavy boundary.

B23—13 to 18 inches; brown (10YR 5/3) shaly silt loam;
weak fine subangular blocky structure; friable;
common roots; 30 percent shale fragments; very
strongly acid; clear wavy boundary.

R—18 to 60 inches; very dark brown (10YR 2/2) shale
bedrock; partly fragmented.

The thickness of the solum, or the depth to bedrock,
ranges from 10 to 20 inches. The content of coarse
fragments of shale ranges, by volume, from 20 to 50
percent in the Ap horizon and from 30 to 65 percent in
the B horizon.

The A1 horizon is 2 or 3 inches thick. It has hue of
10YR, value of 3 or 4, and chroma of 1 or 2. It is very
strongly acid to medium acid. The A2 horizon is medium
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acid to very strongly acid. The B horizon has hue of
10YR, value of 4 to 6, and chroma of 3 or 4. It is
medium acid to very strongly acid.

Westland series

The Westland series consists of deep, very poorly
drained soils formed in loamy outwash on terraces and
valley trains. Permeability is slow in the subsoil. It typical-
ly is very rapid in the substratum, but the clay substratum
phase has very slowly permeable lacustrine sediments
below a depth of about 52 inches. Slope is 0 to 2
percent.

Westland soils are commonly adjacent to Eldean,
Homer, Lippincott, and Sleeth soils and are similar to
Lippincott soils. Eldean, Homer, and Sleeth soils are
slightly higher on the landscape than Westland soils and
are better drained. They do not have a mollic epipedon.
Lippincott soils have a thinner solum than Westland
soils.

Typical pedon of Westland silty clay loam, in Liberty
Township, NW1/4NE1/4 sec. 33, R. 13, T. 5, about
three-fourths of a mile northwest of West Liberty, 825
feet east of Township Road 192, and 2,510 feet north-
east of the intersection of Township Roads 192 and 193:

Ap—O0 to 9 inches; black (10YR 2/1) silty clay loam;
moderate fine and medium granular structure; fri-
able; many roots; neutral; abrupt smooth boundary.

A12—9 to 12 inches; very dark gray (10YR 3/1) silty clay
loam; moderate fine subangular blocky structure; fri-
able; many roots; common black (10YR 2/1) coat-
ings; neutral; clear wavy boundary.

B21tg—12 to 17 inches; dark grayish brown (10YR 4/2)
clay loam; many medium distinct yellowish brown
(10YR 5/4) mottles; moderate fine subangular
blocky structure; firm; common roots; thin patchy
gray (10YR 5/1) clay films on faces of peds; about 2
percent gravel; neutral; clear wavy boundary.

B22tg—17 to 22 inches; dark gray (10YR 4/1) clay loam;
common medium distinct yellowish brown (10YR 5/
4, 5/6) motiles; moderate medium subangular
blocky structure; firm; common roots; thin patchy
clay films on faces of peds; about 2 percent gravel;
neutral; clear wavy boundary.

B23tg—22 to 30 inches; gray (10YR 5/1) clay loam;
many medium distinct yellowish brown (10YR 5/6)
mottles; moderate medium subangular blocky struc-
ture; firm; common roots; thin patchy clay films on
faces of peds; few black (10YR 2/1) stains; about 5
percent gravel; neutral; clear wavy boundary.

B31tg—30 to 36 inches; gray (10YR 5/1) clay loam;
many medium distinct yellowish brown (10YR 5/4)
motties; moderate medium subangular blocky struc-
ture; firm; common roots; thin patchy clay films on
faces of peds. 5 percent gravel; few dark gray
(10YR 4/1) krotovinas; mildly alkaline; clear wavy
boundary.



LOGAN COUNTY, OHIO

B32g—36 to 45 inches; gray (10YR 5/1) silty clay loam;
common medium distinct yellowish brown (10YR 5/
4) mottles; moderate medium subangular blocky
structure; firm; 5 percent gravel; slight efferves-
cence; moderately alkaline; clear wavy boundary.

11B33g—45 to 50 inches; grayish brown (10YR 5/2) grav-
elly silty clay loam; common medium distinct yellow-
ish brown (10YR 5/4) mottles; weak coarse suban-
gular blocky structure; firm; 20 percent gravel; slight
effervescence; moderately alkaline; clear wavy
boundary.

IIC—50 to 60 inches; brown (10YR 5/3) gravelly sand;
single grained; loose; 20 percent gravel; strong ef-
fervescence; moderately alkaline.

The solum ranges from 40 to 60 inches in thickness.

The Ap and A1 horizons have hue of 10YR, value of 2
or 3, and chroma of 1 or 2. Reaction is slightly acid or
neutral.

The B2 horizon has hue of 10YR, value of 4 or 5, and
chroma of 1 or 2. It is dominantly clay loam or gravelly
clay loam, but in some pedons it has subhorizons of
sandy clay loam or silty clay loam. The gravel content
ranges from 2 to 30 percent. This horizon is slightly acid
or neutral. The B3 horizon has hue of 10YR, value of 4
or 5, and chroma of 1 or 2. It is silty clay loam, clay
loam, or loam or the gravelly analogs of these textures.
The gravel content ranges from 5 to 20 percent. Reac-
tion is mildly alkaline or moderately alkaline.

The C horizon has hue of 2.5Y or 10YR, value of 4 to
6, and chroma of 1 to 3. It is typically gravelly sand,
gravelly loamy sand, or loamy coarse sand, but the clay
substratum phase has subhorizons of coarse sandy loam
and silty clay.

Wetzel series

The Wetzel series consists of deep, poorly drained,
moderately slowly or slowly permeable soils formed in
glacial till that in places is mantled with lacustrine sedi-
ments. These soils are on ground moraines and end
moraines. Slope is 0 to 2 percent.

Wetzel soils are commonly adjacent to Blount, Glyn-
wood, and Pewamo soils and are similar to Latty and
Paulding soils. Blount and Glynwood soils are better
drained than Wetzel soils and are less gray in the sub-
soil. Brookston and Pewamo soils are wetter than Wetzel
soils and have a mollic epipedon. Latty and Paulding
soils formed in lake-laid sediments. Also, Paulding soils
contain more clay in the solum than Wetzel soils.

Typical pedon of Wetzel silty clay loam, in Bokes
Creek Township, about 2 1/2 miles north of West Mans-
field, 630 feet southeast of the intersection of County
Roads 26 and 142, and 600 feet east of County Road
142;

Ap—O0 to 10 inches; dark grayish brown (10YR 4/2) silty
clay loam; moderate fine subangular blocky struc-
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ture; firm; many roots; slightly acid; abrupt smooth
boundary. ,

B1g—10 to 17 inches; gray (10YR 5/1) clay; common
medium distinct dark yellowish brown (10YR 4/4)
mottles; weak coarse prismatic structure parting to
moderate medium subangular blocky; firm; common
roots; thin patchy gray (10YR 5/1) coatings on faces
of peds; neutral; clear wavy boundary.

B21tg—17 to 28 inches; grayish brown (10YR 5/2) clay;
common medium distinct yellowish brown (10YR 5/
4, 5/6) mottles; weak coarse prismatic structure
parting to moderate medium subangular blocky; firm;
common roots; thin patchy grayish brown (10YR 5/
2) clay films on faces of peds; about 2 percent
gravel; mildly alkaline; clear wavy boundary.

B22tg—28 to 37 inches; gray (10YR 5/1) clay, common
medium distinct dark yellowish brown (10YR 4/4)
mottles; moderate coarse angular blocky structure;
firm; thin patchy gray (10YR 6/1) clay films on faces
of peds; few distinct black (10YR 2/1) stains; 5
percent gravel; mildly alkaline; clear wavy boundary.

B3g—37 to 44 inches; gray (10YR 5/1) clay; common
medium distinct yellowish brown (10YR 5/4) motties;
weak coarse angular blocky structure; firm; thin
patchy gray (10YR 5/1) pressure films on faces of
peds; 5 percent gravel; mildly alkaline; clear wavy
boundary.

Cg—44 to 60 inches; gray (10YR 5/1) clay loam; many
medium distinct dark yellowish brown (10YR 4/4)
mottles; massive; firm; 5 percent gravel, strong ef-
fervescence; moderately alkaline.

The thickness of solum ranges from 36 to 52 inches
and the depth to carbonates from 32 to 55 inches. The
content of coarse fragments is dominantly 2 to 5 percent
throughout the soil. Reaction is neutral or slightly acid in
the Ap horizon, slightly acid to mildly alkaline in the
upper part of the B horizon, and neutral to moderately
alkaline in the lower part.

The Ap horizon has hue of 10YR, value of 4, and
chroma of 1 or 2. The B horizon has hue of 10YR, 2.5Y,
or N; value of 4 or 5; and chroma of 0 to 2. It is
dominantly clay or silty clay and is mildly alkaline or
moderately alkaline.

Willette series

The Willette series consists of deep, very poorly
drained soils formed in deposits of organic material that
are 16 to 50 inches deep over clayey or silty material.
These soils are on till plains, lake plains, and outwash

~ plains. Permeability is modérately slow to moderately

rapid in the organic deposit and slow in the clayey or
silty material. Slope is 0 to 2 percent.

Willette soils are commonly near Carlisle, Edwards,
Linwood, Martisco, and Muskego soils. Carlisle soils
formed in an organic deposit that is thicker than that in
which Willette soils formed. Edwards and Martisco soils
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formed in organic material over marl. Linwood soils have
a loamy substratum at a depth of 16 to 51 inches.
Muskego soils formed in an organic deposit over sedi-
mentary peat.

Typical pedon of Willette muck, in Perry Township,
about half a mile southeast of East Liberty, 660 feet
south-southwest of the intersection of County Roads 155
and 154, and 690 feet west of County Road 154;

QOap—0 to 7 inches; black (10YR 2/1) broken face and
rubbed sapric material; less than 5 percent fiber
rubbed; moderate fine granular structure; very fri-
able; many roots; medium acid; clear wavy bound-

ary.

QOa2—7 to 10 inches; very dark brown (10YR 2/2)
broken face, black (10YR 2/1) rubbed sapric materi-
al; about 10 percent fiber, less than 5 percent
rubbed; weak coarse angular blocky structure; very
friable; many roots; slightly acid; clear wavy bound-
ary.

Oa3—10 to 15 inches; very dark brown (10YR 2/2)
broken face and rubbed sapric material; about 30
percent fiber, less than 5 percent rubbed; weak
coarse angular blocky structure; friable; common
roots; about 5 percent woody fragments; neutral;
clear wavy boundary.

Oa4—15 to 21 inches; very dark gray (10YR 3/1) broken
face, very dark grayish brown (10YR 3/2) rubbed
sapric material; about 30 percent fiber, less than 5
percent rubbed; massive; friable; common roots;
about 10 percent woody fragments; neutral; clear
smooth boundary.

0Oa5—21 to 25 inches; very dark brown (10YR 2/2)
broken face, very dark grayish brown (10YR 3/2)
rubbed sapric material; about 30 percent fiber, less
than 5 percent rubbed; massive; friable; mildly alka-
line; clear smooth boundary.

0a6—25 to 34 inches; very dark grayish brown (10YR 3/
2) broken face and rubbed sapric material; about 20
percent fiber, less than 5 percent rubbed; massive;
friable; about 10 percent woody fragments three-
fourths of an inch in diameter; mildly alkaline; clear
smooth boundary.

1IC1g—34 to 66 inches; gray (N 5/0) silty clay; common
medium distinct olive (5Y 5/3) mottles; massive;
firm; mildly alkaline; clear wavy boundary.

lIC2g—66 to 70 inches; dark grayish brown (10YR 4/2)
silty clay, massive; firm; dark gray (10YR 4/1) coat-
ings in partings; mildly alkaline.

Depth to the clayey IIC horizon ranges from 16 to 50
inches. The solum ranges from medium acid to mildly
alkaline throughout.

The surface tier has hue of 10YR or N, value of 2, and
chroma of 0 to 2, broken face and rubbed. The subsur-
face and bottom tiers have hue of N or of 10YR to 5YR,
value of 2 or 3, and chroma of 1 to 3, broken face and
rubbed. Overlying the IIC horizon in some pedons is a
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layer of coprogenous earth as much as 5 inches thick.
The C horizon has hue of N or of 5Y to 5YR, value of 4
to 6, and chroma of O to 2. It ranges from silty clay loam
to clay and averages more than 35 percent clay. It 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” (72).

The system of classification has six categories. Begin-
ning 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 18, 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 recogmzed as classes in
the system. The properties used to differentiate among
orders are those that reflect the kind and degree of
dominant soil-forming processes that have taken place.
Each order is identified by a word ending in so/. An
example is Alfisol.

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 important variables within the orders.
The last syllable in the name of a suborder indicates the
order. An example is Udalf (Ud, meaning humid, plus aff,
from Alfisol).

GREAT GROUP. Each suborder is divided into great
groups on the basis of close similarities in kind, arrange-
ment, and degree of expression of pedogenic horizons;
soil moisture and temperature regimes; and base status.
Each great group is identified by the name of a suborder
and a prefix that suggests something about the proper-
ties of the soil. An example is Hapludalfs (Hap/, meaning
simple horizons, plus vdalf, the suborder of Alfisols that
have a udic moisture regime).

SUBGROUP. Each great group may be divided into
three subgroups: the central (typic) concept of the great
groups, which is not necessarily the most extensive sub-
group; the intergrades, or transitional forms to other
orders, 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 Typic identifies the subgroup that is
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thought to typify the great group. An example is Typic
Hapludalfs.

FAMILY. Families are established within a subgroup on
the basis of similar physical and chemical properties that
affect management. Among the properties considered in
horizons. of major biological activity below plow depth are
particle-size distribution, mineral content, temperature
regime, thickness of the soil penetrable by roots, consis-
tence, moisture equivalent, soil slope, and permanent
cracks. A family name consists of the name of a sub-
group and a series of adjectives. The adjectives are the
class names for the soil properties used as family differ-
entiae. An example is fine-loamy, mixed, mesic Typic
Hapludalfs.

SERIES. The series consists of soils that formed in a
particular kind of material and have horizons that, except
for texture of the surface soil or of the underlying sub-
stratum, are similar in differentiating characteristics and
in arrangement in the soil profile. Among these charac-
teristics are color, texture, structure, reaction, consis-
tence, and mineral and chemical composition.

Formation of the soils

This section describes the major factors of soil forma-
tion, shows how these factors have affected the soils in
Logan County; and explains some of the processes in
soil formation.

Factors of soil formation

Soil-forming processes act on deposited or accumulat-
ed geologic material. The major factors in soil formation
are parent material, climate, relief, living organisms, and
time.

Climate and living organisms, particularly vegetation,
are the active forces of soil formation. Their effect on the
parent material is modified by relief and by the length of
time that the parent material has been acted upon. The
relative importance of each factor differs from place to
place. In some areas one factor dominates and deter-
mines most of the soil properties, but normally the inter-
action of all five factors determines what kind of soil
forms in any given place.

Parent material

The soils of Logan County formed in several kinds of

parent material: glacial till, glacial outwash, and loess, or
combinations of these materials; lacustrine deposits;
recent alluvium; and accumulated organic material.
Glacial till, which occurs as extensive glacial deposits,
is the most extensive parent material in the county. The
upland soils formed dominantly in glacial till. As much as
14 inches of loess caps the till in some areas. In these
areas the upper part of the soil formed in loess. Blount,
Glynwood, Celina, and Crosby soils are partly capped by
loess. The till is fairly homogeneous and uniform in tex-
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ture, and the soils formed in this parent material have a
moderately fine textured or fine textured subsoil.

Outwash of sand and gravel was deposited in the
county by melt water along the glacial streams. Much of
this generally well sorted coarse material was covered
by finer textured loamy outwash. Eldean and Lippincott
soils, for example, formed in this material. Eldean soils
are reddish brown because drainage is good. Lippincott
soils are dominantly gray because the water table is high
and aeration is poor.

Lacustrine material, or lake bottom sediments, is mod-
erately extensive in the county. The silty and clayey
strata of the parent material in these areas are evident in
the fine textured, plastic subsoil of Latty and Montgom-
ery soils.

Alluvial material, which is deposited by floodwater, is
the youngest parent material in. the county. It is still
accumulating as overflowing streams deposit fresh sedi-
ments. The sediments are from the surface layer of the
higher lying soils in the county and from exposures of
glacial till. Genesee soils, which are deep, fertile, and
mildly alkaline or moderately alkaline, formed in alluvial
material.

Accumulated organic material occurs in a few scat-
tered areas. It consists mainly of decomposed remains
of trees, sedges, and grasses that have accumulated in
potholes and in drainageways where the water table is
high and where seepage water -has kept the area perma-
nently wet. This material is strongly acid to moderately
alkaline. Carlisle soils formed in this material.

Climate

The climate in Logan County is uniform enough that it
has not greatly contributed to differences among the
soils. It has favored physical change and chemical
weathering of parent material and biological activity.

Rainfall and temperature have promoted plant growth
and the accumulation of organic matter in all the soils.
Rainfall has been adequate for percolating water to
leach carbonates to a moderate depth in many soils, for
example, in Glynwood, Celina, and Blount soils. The wet-
ting and drying cycles related to the frequency of rainfall
have favored the translocation of clay minerals and the
formation of soil structure in such soils as Glynwood,
Miamian, and Eldean.

Temperature variations have favored physical change
and chemical weathering of parent material. Freezing
and thawing have aided in the formation of soil structure,
and warm temperatures in summer have favored chemi-
cal reactions in the weathering of primary minerals.

More information about climate in Logan County is
given under the heading “General nature of the county.”

Relief

Soils formed in the same kind of parent material can
differ because relief has affected their formation. Glyn-
wood, Blount, and Pewamo soils, for example, all formed
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in glacial till. The moderately well drained Glynwood
soils, which have a moderately thick solum, are gently
sloping. They generally formed in areas where the slope
is neither so steep that excessive erosion occurs nor so
nearly level that runoff is prevented. The somewhat
poorly drained Blount soils are nearly level and gently
sloping. They formed in areas where runoff is slow or
medium. The very poorly drained, dark colored Pewamo
soils, which are near the Blount soils, are nearly level.
They formed in the swales where some organic residue
accumulates because the water table is high most of the
year.

Living organisms

At the time Logan County was settled, the vegetation
was chiefly hardwood forest, dominantly beech, maple,
oak, hickory, and ash. Grassy clearings occurred on the
well drained sites and the marshy openings in the poorly
drained swales.

Soils that formed in forested areas are generally acid
and moderate or low in natural fertility. Glynwood,
Blount, and St. Clair soils are examples. The well
drained, dark colored, less acid and more fertile Parr and
Nineveh soils are in the grassy clearings. Very poorly
drained, dark colored, fertile soils, such as Pewamo,
Wetzel, and Brookston soils, are in the marshy swales.

As small animals, insects, worms, and roots channel
the soil, they make it more permeable. Animals also mix
the soil and contribute organic matter. Worm channels or
casts are plentiful in the surface layer of Parr and Nine-
veh soils. Crawfish channels are prevalent in the very
poorly drained Paulding, Lippincott, and Montgomery
soils.

Time

Time is needed for the other soil-forming factors to
take effect. The age of a soil is indicated, to some
extent, by the degree of profile formation. In many
places factors other than time have been responsible for
most of the differences in kind and distinctness of hori-
zons in the different soils. If the parent material weathers
slowly, the profile forms slowly. If slopes are steep and
soil is removed almost as fast as it forms, no distinct
horizons form.

Most soils in the county have well formed profiles.
Examples are Glynwood, Blount, Celina, and Eldean
soils. On the flood plains, deposits of fresh sediments
periodically interrupt the soil-forming process. The Gene-
see and Eel soils on flood plains are examples of soils in
which horizons are not strongly expressed.

Processes of soil formation

Most of the soils in Logan County have a strongly
expressed profile because the processes of soil forma-
tion have -produced very distinct changes in the material
in which the soils formed. These are the undulating to
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rolling soils in areas of deposited glacial till and on gla-
cial outwash terraces along the major valleys. In con-
trast, the soils on flood plains differ only slightly from the
parent material.

The processes of soil formation are (1) additions, (2)
removals, (3) transfers, and (4) transformations. Some
promote horizon differentiation, but others retard differ-
entiation or obliterate differences.

The most prevalently added material in the soils in
Logan County is organic matter. Soils that formed in
areas where the plant cover is deep-rooted grasses or
where a high water table has restricted decomposition of
organic matter have a thick, dark colored surface layer.
In this surface layer organic-matter content is high, struc-
ture is good, and base saturation exceeds 50 percent.
Examples are Westland and Brookston soils. Some or-
ganic matter accumulates as a thin surface mat on most
soils, but this material generally is obliterated by cultiva-
tion. Severe erosion can remove all evidence of this
addition to the soil profile.

Leaching of carbonates from calcareous parent materi-
al is one of the most significant losses that precedes
many other chemical changes in the solum. Most of the
glacial till in Logan County has a high content of carbon-
ates (25 to 45 percent). In most soils carbonates have
been leached to a depth of 2 feet or more. As a result,
the upper 2 feet is acid. Other minerals in the soil are
subject to the same chemical weathering, but their resis-
tance is higher and removal is slower. Following the
removal of carbonates, alteration of such minerals as
biotite and feldspar results in color changes within the
profile. When free iron oxides are segregated by a fluctu-
ating high water table, the result is the gray colors and
the mottling in, for example, Brookston soils. Unless the
water table is seasonally high within the profile, brownish
colors that have stronger chroma or redder hue than
those in the C horizon are typical.

Seasonal wetting and drying of the soil is largely re-
sponsible for the transfer of clay from the A horizon to
the faces of peds in the B horizon. The fine clays are
suspended in percolating water moving through the A
horizon. They are then deposited on the faces of peds in
the B horizon. This transfer of fine clay accounts for the
patchy or nearly continuous clay fiims on the faces of
peds in the B horizon of, for example, Glynwood, Mia-
mian, and Celina soils.

Transformations of mineral compounds occur in most
soils. The results of these transformations are most ap-
parent if the formation of horizons is.not affected by
rapid erosion or by accumulation of material at the sur-
face. As the primary silicate minerals are weathered
chemically, secondary minerals, mainly those of the
layer-lattice silicate clays, are produced. Most of these
clays remain in the soil profile, but clay from the A
horizon is transferred to horizons below.
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Glossary

Aeration, soil. The exchange of air in soil with air from
the atmosphere. The air in a well aerated soil is
similar to that in the atmosphere; the air in a poorly
aerated soil is considerably higher in carbon dioxide
and lower in oxygen.
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Aggregate, soil. Many fine particles held in a single
mass or cluster. Natural soil aggregates, such as
granules, blocks, or prisms, are called peds. Clods
are aggregates produced by tillage or logging.

Alluvium. Material, such as sand, silt, or clay, deposited
on land by streams.

Area reclaim. An area difficult to reclaim after the re-
moval of soil for construction and other uses. Reve-
getation and erosion control are extremely difficult.

Available water capacity (available moisture capac-
ity). The capacity of soils to hold water available for
use by most plants. It is commonly defined as the
difference between the amount of soil water at field
moisture capacity and the amount at wilting point. It
is commonly expressed as inches of water per inch
of soil. The capacity, in inches, in a 60-inch profile
or to a limiting layer is expressed as—

Inches
VOIY LOW....ooneeeereverererrectstnsssssssensseneses s e sesssssesasanes Oto3
LOW. .ttt 3to6
Moderate..........ccceerieeieinic e 6to9
o [7o] o JH OO U RO PRNY More than 9

Base saturation. The degree to which material having
base exchange properties is saturated with ex-
changeable bases (sum of Ca, Mg, Na, K), ex-
pressed as a percentage of the exchange capacity.

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, sub-
ject to frequent flooding.

Calcareous soil. A soil containing enough calcium car-
bonate (commonly with magnesium carbonate) to
effervesce (fizz) visibly when treated with cold, dilute
hydrochloric acid. A soil having measurable amounts
of calcium carbonate or magnesium carbonate.

Capillary water. Water held as a film around soil parti-
cles and in tiny spaces between particles. Surface
tension is the adhesive force that holds capillary
water in the soil.

Cation. An ion carrying a positive charge of electricity.
The common soil cations are calcium, potassium,
magnesium, sodium, and hydrogen.

Cation-exchange capacity. The total amount of ex-
changeable cations that can be held by the soil,
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 soils, is synony-
mous with base-exchange capacity, but is more pre-
cise in meaning.

Channery soil. A soil, 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 soil separate, the mineral soil particles less
than 0.002 millimeter in diameter. As a soil textural
class, soil material that is 40 percent or more clay,
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less than 45 percent sand, and less than 40 percent
silt.

Clay film. A thin coating of oriented clay on the surface
of a soil aggregate or lining pores or root channels.
Synonyms: clay coat, clay skin.

Coarse fragments. Mineral or rock particles up to 3
inches (2 millimeters to 7.5 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 centi-
meters) in diameter.

Colluvium. Soil material, rock fragments, or both moved
by creep, slide, or local wash and deposited at the
bases of steep slopes.

Complex slope. Irregular or variable slope. Planning or
constructing terraces, diversions, and other water-
control measures is difficult.

Complex, soil. A map unit of two or more kinds of soil
occurring in such an intricate pattern that they
cannot be shown separately on a soil map at the
selected scale of mapping and publication.

Concretions. Grains, pelléts, or nodules of various
sizes, shapes, and colors consisting of concentrated
compounds or cemented soil grains. The composi-
tion of most concretions is unlike that of the sur-
rounding soil. Calcium carbonate and iron oxide are
common compounds in concretions.

Consistence, soil. The feel of the soil and the ease with
which a lump can be crushed by the fingers. Terms
commonly used to describe consistence are—
Loose.—Noncoherent when dry or moist; does not
hold together in a mass.

Friable.—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 pres-
sure between thumb and forefinger, but resistance is
distinctly noticeable.

Plastic.—When wet, readily deformed by moderate
pressure but can be pressed into a lump; will form a
“wire” when rolled between thumb and forefinger.
Sticky.—When wet, adheres to other material and
tends to stretch somewhat and puil apart rather than
to pull free from other material.

Hard.—When dry, moderately resistant to pressure;
can be broken with difficulty between thumb and
forefinger.

Soft—When dry, breaks into powder or individual
grains under very slight pressure.

Cemented.—Hard; 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 soil on which classifica-
tion is based. The thickness varies among different
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kinds of soil, but for many it is 40 or 80 inches (1 or
2 meters).

Corrosive. High risk of corrosion to uncoated steel or
deterioration of concrete.

Cover crop. A close-growing crop grown primarily to
improve and protect the soil between periods of
regular crop production, or a crop grown between
trees and vines in orchards and vineyards.

Cutbanks cave. Unstable walls of cuts made by earth-
moving equipment. The soil sloughs easily.

Delta. An aliuvial deposit, 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 af-
fects the specified use.

Diversion (or diversion terrace). A ridge of earth, gen-
erally a terrace, built to protect downslope areas by
diverting runoff from its natural course.

Drainage class (natural). Refers to the frequency and
duration of periods of saturation or partial saturation
during soil formation, as opposed to altered drain-
age, which is commonly the result of artificial drain-
age or irrigation but may be caused by the sudden
deepening of channels or the blocking of drainage
outlets. Seven classes of natural soil drainage are
recognized: .
Excessively drained.—Water is removed from the
soil very rapidly. Excessively drained soils are com-
monly 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 soils 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 soil readi-
ly, but not rapidly. It is available to plants throughout
most of the growing season, and wetness does not
inhibit growth of roots for significant periods during
most growing seasons. Well drained soils are com-
monly medium textured. They are mainly free of
mottling.

Moderately well drained.—Water is removed from
the soil somewhat slowly during some periods. Mod-
erately well drained soils are wet for only a short
time during the growing season, but periodically for
long enough that most mesophytic crops are affect-
ed. They commonly have a slowly pervious layer
within or directly below the solum, or periodically
receive high rainfall, or both. _

Somewhat poorly drained —Water is removed slowly
enough that the soil is wet for significant periods
during the growing season. Wetness markedly re-
stricts the growth of mesophytic crops unless artifi-
cial drainage is provided. Somewhat poorly drained
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soils commonly have a slowly pervious layer, a high
water table, additional water from seepage, nearly
continuous rainfall, or a combination of these.
Poorly drained.—Water is removed so slowly that
the soil is saturated 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 re-
sults from a high water table, a slowly pervious layer
within the profile, seepage, nearly continuous rain-
fall, or-a combination of these.

Very poorly drained.—Water is removed from the
soil so slowly that free water remains at or on the
surface during most of the growing season. Unless
the soil is artificially drained, most mesophytic crops
cannot be grown. Very poorly drained soils are com-
monly level or depressed and are frequently
ponded. Yet, where rainfall is high and nearly con-
tinuous, they can have moderate or high slope gradi-
ents, 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 re-
ceived material are illuvial. :

Erosion. The wearing away of the land surface by run-
ning water, wind, ice, or other geologic agents and
by such processes as gravitational creep.

Erosion (geologic). Erosion caused by geologic proc-
esses acting over long geologic periods and result-
ing in the wearing away of mountains and the build-
ing up of such landscape features as flood plains
and coastal plains. Synonym: natural erosion.

Erosion (accelerated). Erosion much more rapid
than geologic erosion, mainly as a result of the ac-
tivities 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, moisture, 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
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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 ac-
cording to 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, sub-
ject to frequent or occasional flooding.

Flagstone. A thin fragment of sandstone, limestone,
slate, shale, or (rarely) schist, 6 to 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, duration, and probable
dates of occurrence are estimated. Frequency is
expressed as none, rare, occasional, and frequent.
None means that flooding is not probable; rare that
it is unlikely but possible under unusual weather
conditions; occasional that it occurs on an average
of once or less in 2 years; and frequent that it
occurs on an average of more than once in 2 years.
Duration is expressed as very brief if less than 2
days, brief'if 2 to 7 days, and /ong if more than 7
days. Probable dates are expressed in months; No-
vember-May, for example, means that flooding can
occur during the period November through May.
Water standing for short periods after rainfall or
commonly covering swamps and marshes is not
considered flooding.

Flood plain. A nearly level alluvial plain that borders 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 ani-
mals. Forage can be grazed or cut for hay.

Frost action. Freezing and thawing of soil moisture.
Frost action can damage structures and plant roots.

Genesis, soil. The mode of origin of the soil. Refers
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 materi-
al transported by glacial ice and then deposited.
Also the assorted and unassorted material deposit-
ed by streams flowing from glaciers.

Glacial outwash (geology). Gravel, sand, and silt, com-
monly stratified, deposited by melt water as it flows
from glacial ice. ‘

Glacial till (geology). Unassorted, nonstratified glacial
drift consisting of clay, silt, sand, and boulders trans-
ported and deposited by glacial ice.

Glaciofluvial deposits (geology). Material moved by gla-
ciers and subsequently sorted and deposited by
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streams flowing from the melting ice. The deposits
are stratified and occur 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 originating mainly from the
melting of glacial ice. Many are interbedded or lami-
nated.

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 ho-
rizons and horizons having yellow and gray mottles
as a result of intermittent waterlogging.

Grassed waterway. A natural or constructed waterway,
typically broad and shallow, seeded to grass as pro-
tection against erosion. Conducts surface water
away from cropland.

Gravel. Rounded or angular fragments of rock up to 3
inches (2 millimeters 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 centi-
meters) 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 filiing all the unblocked
pores of underlying 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 distinction 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 geo-
graphical 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 decom-
posed sapric material.

Horizon, soil. A layer of soil, approximately parallel to
the surface, having distinct characteristics produced
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 accumulation of
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humified organic 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 hori-
zon also has distinctive characteristics caused (1) by
accumulation of clay, sesquioxides, humus, or a
combination 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 atfected by soil-form-
ing 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 materi-
al is known to differ from that in the solum, the
Roman numeral Il precedes the letter C.

R layer.—Consolidated rock beneath the soil. The
rock commonly underlies a C horizon, but can be
directly below an A or a B horizon.

Hummocky. Refers to a landscape of hillocks, separat-
ed 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 accord-
ing to their runoff-producing characteristics. The
chief consideration is the inherent 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 infil-
tration rate and thus a high runoff potential. They
have a 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
soil is assigned to two hydrologic groups if part of
the acreage is artificially drained and part is un-
drained. .

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.
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Infiltration. The downward entry of water into the imme-
diate 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 condi-
tions.

Infiltration rate. The rate at which water penetrates the
surface of the soil at any given instant, usually ex-
pressed 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 pro-
duction 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 uni-
formly 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 implements. Furrows are used for tree
and row crops.

Sprinkler.—Water is sprayed over the soil surface
through pipes or nozzles from a pressure system.
Subirrigation.—Water is applied in open ditches or
tile lines until the water table is raised enough to wet
the soil.

Wild flooding.—Water, released at high points, is
allowed to flow onto an area without controlled dis-
tribution. :

Kame (geology). An irregular, short ridge or hill of strati-
fied glacial drift. '

Lacustrine deposit (geology). Material deposited in lake
water and exposed when the water level is lowered
or the elevation of the land is raised.

Landslide. The rapid downhill movement of a mass of
soil 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.

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 percent 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.
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Medium textured soil. Very fine sandy loam, loam, silt
loam, or silt.

Metamorphic rock. Rock of any origin altered in miner-
alogical composition, chemical composition, or struc-
ture 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 pro-
duction and prevention of soil damage.

Miscellaneous areas. Areas that have little or no natural
soil, are too nearly inaccessible for orderly examina-
tion, or cannot otherwise be feasibly classified.

Moderately coarse textured (moderately light tex-
tured) soil. Sandy loam and fine sandy loam.

Moderately fine textured (moderately heavy tex-
tured) soil. Clay loam, sandy clay loam, and silty
clay loam.

Moraine (geolody). 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, in-
cluding the texture, structure, porosity, consistence,
color, and other physical, mineral, and biological
properties of the various horizons, and the thickness
and arrangement of those horizons in the soil pro-
file. »

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, common, and
many, size—fine, medium, and coarse; and con-
trast—faint, distinct, and prominent. The size mea-
surements are of the diameter along the greatest
dimension. Fine indicates less than 5 millimeters
(about 0.2 inch); medium, 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 or-
ganic soil material mixed with mineral soil material.
The content of organic matter is more than 20 per-
cent.

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.

Neutral soil. A soil having a pH value between 6.6 and
7.3.

Nutrient, plant. Any element taken in by a plant, essen-
tial to its growth, and used by it in the production of
food and tissue. Plant nutrients are nitrogen, phos-
phorus, potassium, calcium, magnesium, sulfur, iron,
manganese, copper, boron, zinc, and perhaps other
elements obtained from the soil; and carbon, hydro-
gen, and oxygen obtained largely from the air and
water.
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Outwash, glacial. Stratified sand and gravel produced
by glaciers and carried, sorted, and deposited by
water that originated mainly from the melting of gla-
cial ice. Glacial outwash is commonly in valleys on
landforms known as valley trains, outwash terraces,
eskers, kame terraces, kames, outwash fans, or
deltas.

Outwash plain. A landform of mainly sandy or coarse
textured material of glaciofluvial origin. An outwash
plain is commonly smooth; where pitted, it is gener-
ally 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 combined 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 soil forms.
Consolidated bedrock is not yet parent material by
this concept.

Peat. Unconsolidated material, largely undecomposed
organic matter, that has accumulated under excess
moisture.

Ped. An individual natural soil aggregate, such as a gran-
ule, a prism, or a block.

Pedon. The smallest volume that can be called “a soil.”
A pedon is three dimensional and large enough to
permit study of all horizons. Its area ranges from
about 10 to 100 square feet (1 square meter to 10
square meters), depending on the variability of the
soil. :

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 trans-
mit 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), sfow (0.06 to 0.20 inch), moderately sfow (0.2
to 0.6 inch), moderate (0.6 to 2.0 inches), moderate-
ly rapid (2.0 to 6.0 inches), rapid (6.0 to 20 inches),
and very rapid (more than 20 inches).

Phase, soil. A subdivision of a soil series or other unit in

the soil classification 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 alkalinity in soil.

Piping. Moving water forms subsurface tunnels or pipe-
like cavities in the soil.
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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.

Plowpan. A compacted layer formed in the soil directly
below the plowed layer. A

Ponding. Temporary accumulation of water in closed
depressions or in flat areas on 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 (soil). The capability of a soil for producing
a specified plant or sequence of plants under a
specified system of management. Productivity is
measured in terms of output, or harvest, in relation
to input.

Profile, soil. A vertical section of the soil extending
through all its horizons and into the parent material.

Reaction, soil. The degree of acidity or alkalinity of a
soil, expressed in pH values. A soil that tests to pH
7.0 is described as precisely neutral in reaction be-
cause it is neither acid nor alkaline. The degree of
acidity or alkalinity is expressed as—

pH
Extremely acid........c.coevencnercierncrcennnenensnennnnenes Below 4.5
Very strongly acid...........cocoverercrrcronsrscnmenennenee 4510 5.0
Strongly acid.........cconeeriniereniiene e 5.1t055
Medium acid...... ...56106.0
Slightly @Cid......ceverererrrieeeeerrrererr et 6.1t06.5
NeUtral........cococvviie e 6.6t0 7.3
Mildly @lkaline.......ccevvvvvereeeereerererrirerersesenenenns 741078
Moderately alkaline... ...7.9t0 8.4
Strongly alkaline.........ccocvcvverercrerereniaressaennaes 8.510 9.0

Very strongly alkaline.......c...cccocovveverennnnen 9.1 and higher

Regolith. The unconsolidated mantle of weathered rock
and soil material on the earth’s surface; the loose
earth material above the solid rock. Soil scientists
regard as soil only the part of the regolith that is
modified by organisms and other soil-building forces.
Most engineers describe the whole regolith, even to
a great depth,.as “soil.”

Relief. The elevations or inequalities of a land surface,
considered collectively.

Residuum (residual soil material). Unconsolidated,
weathered, or partly weathered mineral material that
accumulates over disintegrating rock.

Rill. A steep sided channel resulting from accelerated
erosion. 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 millimeters or more; for example, peb-
bles, cobbles, stones, and boulders.

Rooting depth. Shallow root zone. The soil is shallow
over a layer that greatly restricts roots. See Root
zone..
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Root zone. The part of the soil that can be penetrated
by plant roots.

Runoff. The precipitation discharged in stream channels
from a drainage area. The water that flows off the
land surface without sinking in is called surface
runoff; that which enters the ground before reaching
surface streams is called ground-water runoff or
seepage flow from ground water.

Sand. As a soil separate, individual rock or mineral frag-
ments from 0.05 millimeter to 2.0 millimeters in di-
ameter. 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 decom-
posed of all organic soil material. Muck has the least
amount of plant fiber, the highest bulk density, and
the lowest water content at saturation of all organic
soil material.

Sedimentary rock. Rock made up of particles deposited
from suspension in water. The chief kinds of sedi-
mentary rock are conglomerate, formed from gravel;
sandstone, formed from sand; shale, formed from
clay; and limestone, formed from soft masses of
calcium carbonate. There are many intermediate
types. Some wind-deposited sand is consolidated
into sandstone.

Seepage. The rapid movement of water through the soil.
Seepage adversely 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 simi-
lar in all profile characteristics and in arrangement 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 runoff water.

Shrink-swell. The shrinking of soil when dry and the
swelling when wet. Shrinking and swelling can
.damage roads, dams, building foundations, 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 diameter from the upper limit of clay (0.002
millimeter) to the lower: limit of very fine sand (0.05
millimeter). As a soil textural class, soil that is 80
percent or more silt and less than 12 percent clay.
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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 example, 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 feet.

Slickensides. Polished and grooved surfaces produced
by one mass sliding past another. in soils, slicken-
sides may occur at the bases of slip surfaces on the
steeper slopes; on faces of blocks, prisms, and col-
umns; and in swelling clayey soils, where there is
marked change in moisture content.

Slope. The inclination of the land surface from the hori-
zontal. Percentage 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 re-
stricted permeability 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 cli-
mate and living matter acting on earthy parent mate-
rial, as conditioned by relief over periods of time.

Soil separates. Mineral particles less than 2 millimeters
in equivalent diameter and ranging between speci-
fied size limits. The names and sizes of separates
recognized in the United States are as follows: very
coarse sand (2.0 milimeters to 1.0 millimeter);
coarse sand (1.0 to 0.5 millimeter); medium sand
(0.5 to 0.25 millimeter); fine sand (0.25 t0.0.10 milli-
meter); very fine sand (0.10 to 0.05 millimeter); si/t
(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 characteristics of the soil are largely
confined to the solum.

Stones. Rock fragments 10 to 24 inches (25 to 60 centi-
meters) in diameter.

-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 formation are called horizons;
those inherited from the parent material are called
strata.



110

Stripcropping. Growing crops in a systematic arrange-
ment of strips or bands which provide vegetative
barriers to wind and water erosion.

Structure, soil. The arrangement of primary soil parti-
cles into compound particles or aggregates that are
separated from adjoining aggregates. The principal
forms of soil structure are—platy (laminated), pris-
matic (vertical axis of aggregates longer than hori-
zontal), columnar (prisms with rounded tops), blocky
(angular or subangular), and granular. Structureless
soils are either single grained (each grain by itself,
as in dune sand) or massive (the particles 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 soil below the solum.

Subsurface layer. Technically, the A2 horizon. Generally
refers to a leached horizon lighter in color and lower
in content of organic matter than the overlying sur-
face layer.

Surface soil. The soil ordinarily moved in tillage, or its
equivalent in uncultivated soil, ranging in depth from
4 to 10 inches (10 to 25 centimeters). Frequently
designated as the “plow layer,” or the “Ap horizon.”

Taxadjuncts. 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 be-
cause they differ in ways too small to be of conse-
quence in interpreting their use or management.

Terminal moraine. A belt of thick glacial drift that gener-
ally marks the termination of important glacial ad-
vances.

Terrace. An embankment, or ridge, constructed across
sloping soils on the contour or at a slight angle to
the contour. The terrace intercepts 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 so that the field can be farmed. A
terrace intended mainly for drainage has a deep
channel that is maintained in permanent sod.

Terrace (geologic). An old aliuvial 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, soil. The relative proportions of sand, silt, and
clay particles in a mass of soil. The basic textural
classes, in order of increasing proportion of fine
particles, are sand, loamy sand, sandy loam, -loam,
silt, silt loam, sandy clay loam, clay loam, silty clay
loam, sandy clay, silly clay, and c/ay. The sand,
loamy sand, and sandy loam classes may be further
divided by specifying “coarse,” ‘fine,” or “very
fine.”
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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 related to the growth of plants. Good
tilth refers to the friable state and is associated with
high noncapillary porosity and stable structure. A soil
in poor tilth is nonfriable, hard, nonaggregated, and
difficult 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, ordi-
narily rich in organic matter, used to topdress road-
banks, lawns, and gardens. '

Upland (geology). Land at a higher elevation, in general,
than the alluvial plain or stream terrace; land above
the lowlands along streams.

Unstable fill. Risk of caving or sloughing in banks of fill
material.

Variant, soil. A soil having properties sufficiently differ-
ent from those of other known soils to justify a new
series name, but the limited geographic soil area
does not justify creation of a new series.

Variegation. Refers to patterns of contrasting colors as-
sumed to be inherited 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 glaciolacus-
trine layers seasonally 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, apparent. A thick zone of free water in
the soil. An apparent water table is indicated by the
level at which water stands in an uncased boréhole
after adequate time is allowed for adjustment in the
surrounding soil.

Water table, artesian. A water table under hydrostat-
ic 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 pro-
duced 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
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or diameter. Such a soil normally can be easily in- ture content of soil, on an ovendry basis, at which a
creased in density and bearing properties by com- plant (specifically sunflower) wilts so much that it
paction. Contrasts with poorly graded soil. does not recover when placed in a humid, dark

Wilting point (or permanent wilting point). The mois- chamber.
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Figure 1.—Cash grain and livestock farming, the major land use in Logan County. Algiers, Homer, and Lippincott soils
are in the cropped areas, Eldean soils, on the building site.
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Figure 2.—An area of the Eldean-Algiers map unit. This unit is used mainly for cash grain and general farming.
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Figure 3.—Urban development on Eldean silt loam, 0 to 2 percent slopes.
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Figure 5.—Buildings on Eldean silt loam, 2 to 6 percent slopes. This soil is well suited to building site development.
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Figure 6.—Cracks in the surface layer of Nappanee silt loam, 2 to 6 percent slopes, during an extremely dry period.
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Figure 7—Farm pond on Nappanee silt loam, 2 to 6 percent slopes. The pond provides livestock water and fire
protection.
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Figure 8—Corn on Ockley silt loam, 0 to 2 percent slopss. This soil is well suited to corn.
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TABLE 1.--TEMPERATURE AND PRECIPITATION DATA

[Data recorded in the period 1951-74 at Bellefontaine, Ohio]

1
i
Temperature : Precipitation

]
\
|
| ! ] 2 years in ! 2 years in 10}
i i 10 will have-- | Average will have-- | Average
Month |Average|Average|Average |number of|Average |number of{Average
| daily | daily Maximum Minimum | growing Less More |days with|snowfall
Imaximum|{minimum} {temperature|temperature| degree than--|than--|0,10 inch]
| t | higher | lower | days! | or more
L | than-- | than-- | ! i
i 9F i OF oF oF ] OF i Units In | In In | in
! ' | | | 1 |
January----| 34,2 | 18.2 26.2 E 60 - 14 | 0 { 2.351{ 1.23 ! 3.25 ! 5 | 5.3
1 ] | 1 | 1 | 1
February—--i 37.8 | 20.8 29.4 | 62 -6 0 i 1.84 E .89 i 2.60 l 5 ! 4,8
| ! | |
Marche=w—w- ioa7.4 ) 28.5 | 38.0 75 3 . 23 ! 3.00 E 1.54 i 4,18 i 7 5 4,2
= ] : 1 ] ] ] ] ]
Aprilevec—-- ! 61.1 39.9 i 50.5 82 i 18 i 104 ! 3.77 E 1.91 } 5.28 { 8 ; .6
] i [ i
Maymmam———— i71.2 49,5 | 60.4 88 ] 28 337 4,04 | 2.39 | 5.51 8 .0
June—ceeau- 80.5 58.6 69.6 93 41 588 3.59 | 1.96 | 4,92 7 .0
July=—eewme—— | 83.4 61.8 72.7 | 95 46 | 704 | 3.94 | 2,22 i 5.34 i 7 .0
t 1 1 1 1 1 1
1 . § i 1 [ E | i
AUGUStmmeme [ 82.1 1 60.4 {713 93 | s 660 2.86 | 1.41 | k.04 | 5 | .0
1 I 1
1 i i ] i ] t i
September--{ 76.5 54.3 i 65.4 93 1 33 | 462 2,92 } 1.34 | 4,20 5 .0
1
]
October----{ 65.2 | 43.8 | 54.5 84 i 22 192 2.10 1 .86 | 3.13° 5 R
i ]
November---| 49,7 32.7 E 41,2 . T4 | 10 i 8 5 2.61 ! 1.54 | 3.57 | 6 2.2
] | i i i i i | |
December---i 38,0 | 23.2 { 30.6 i 65 1 -7 ] 11 ] 2.61 ! 1.05_! 3.87 ! 6 | i,7
1 I ]
: | | : ! : | : :
i i ] 1 ] ] t i
Yearly: ! | i i ] i i 1 1
| ] ] i i 1 ] | i
Average--| 60,6 | 41.0 | 50.8 |} ——— ! —— ! ——— [ T — ———
1 [} ] I t [ 1 t 1
i I ] ] ] [} 1 I ] ] |
Extremee=! we= | e | oo | THN SR VRN SOt SR VU S AROS
] { { ] | ] { | ] | H
Total----! —— i — E ——— 5 - i -——— E 3,089 i 35.63 i ! T4 | 21.9
1
i 1 L i i I 1

30.52 iuo.75

Ta growing degree day is a unit of heat available for plant growth. It can be calculated by adding the
maximum and minimum daily temperatures, dividing the sum by 2, and subtracting the temperature below which
growth 1s minimal for the principal crops in the area (50° F).
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TABLE 2.--FREEZE DATES IN SPRING AND FALL

[Data recorded in the period 1951-74 at Bellefontaine, Ohio]

]
]
! Temperature
I
]
Probability i 240 F ! 280 F ! 320 F
{__or lower or lower { __or lower
] ]
i [}
Last freezing |
temperature |
in spring: ] !
1
]
1 year in 10 i
later than-- April 20 May 3 May 20
1
i
2 years in 10 |
later than-- i April 16 April 28 | May 14
! i
5 years in 10 ! i
later than-- ! April 9 | April 18 | May 2
1
!
First freezing |
temperature i
in fall: ! | 1
t ]
' t i
1 year in 10 : |
earlier than-- October 23 | October 12 |[September 25
1 { 1.
[ ] ]
2 years in 10 | | !
earlier than-- | October 27 | October 17 |September 30
1 | ]
] ]
5 years in 10 ! | !
earlier than-- | November 4 |} October 26 |October 11
1 1 1
i i i

TABLE 3.--GROWING SEASON LENGTH

[Data recorded in the period 1951-74 at
Bellefontaine, Ohio]

Daily minimum temperature
during growing season

1
1
]
i
1
1
|
Probability | Higher ! Higher ! Higher

! than ! than ! than
I 20 F 289 F 320 F
i Days Days Days
1

9 years in 10 | 190 171 139
1 i
i t

8 years in 10 | 197 177 H 146
1
i

5 years in 10 | 209 190 161
1 t
i ]

2 years in 10 | 223 203 ‘ 175
1
i ]

1 year in 10 | 231 210 ! 182
1 t ]
i 1 [l
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TABLE Y4.-~-ACREAGE AND PROPORTIONATE EXTENT OF THE SOILS

1 ]
[ I
Map Soil name | Acres {Percent

symbol i }

| i
Ag ALZLers SIlt L oames e e m e oo e et e e e e o e e e e Lt e e e e e 0 0 e e | 10,038 | 3.4
BeE Berks silt loam, 18 to 25 percent SlopeS—=we-- e e e e e e o o e e e e | 225 | 0.1
BeF Berks silt loam, 25 to 50 percent SlOpESecerreeeecccrcccccerr et e ce e — e, ———— | 708 | 0.2
BoA Blount silt loam, O to 2 percent SlopeSeececvacecmmccraecc e r e ——— ——————— | 17,824 | 6.0
BoB Blount silt loam, 2 to 6 percent SlOpPES—ewerr e m oo —————— { 23,699 | 8.0
Bs Brookston silty clay loa@Memeeecccccccc e - - o o e e e e e o —————— | 4,073 | 1.4
Ca Carlisle MUCKe e e e o e e e e e e e e e e e e o e o 50 0 o o e o0 e e em | 2,575 | 0.9 .
Ce Carlisle muck, pPONdEed=esmmecac e s e e e e et nm e e - i 495 | 0.2
cdb2 Casco-Eldean complex, 12 to 18 percent slopes, moderately erodede-eweemeeceeeacen—. | 2,445 | 0.8
CeA Celina silt loam, O to 2 percent SlopESemcmmrcccmccccrrcc e rr e e e r———— e — - | 653 | 0.2
CeB Celina silt loam, 2 to 6 percent SlOpESewecrecmccccccrrc e cc e — e ——— | 4,904 | 1.7
CrA Crosby silt loam, 0 to 2 percent SlopeSewemerrcccmcccccccmmcre e c e —— e —— | 5,224 | 1.8
CrB [Crosby silt loam, 2 to 6 percent SlOpESweemmmeccm e e ——— ! 9,382 | 3.2
CsA iCrosby-Urban land complex, nearly leveleceeeeccccccmcmeocm e e cr e r e ! 133 | (*)
DeA iDel Rey silt loam, 0 to 2 percent SlopeSeeeemccmcccccccmcccc e ——c e ————————— | 710 | 0.2
DeB IDel Rey silt loam, 2 to 6 percent S5lOpeS-we——mwecccceea- e ———————— 365 | 0.1
Ed EdWards MUCK=wwmcewacmmm e cr e ——— 6uy | 0.2
Ee Eel 8ilt loame—cccccmmcccucnrc e cncem———. 1,128 | 0.4
EmA Eldean silt loam, 0 to 2 percent SlOpFS ----------------------- o 2 e 1m0 0 4,451 | 1.5
EmB Eldean silt loam, 2 to 6 percent SlopeS—eeemecmcccccermm e ——————————————————— 7 954 | 2.7
EmC2 Eldean silt loam, 6 to 12 percent slopes, moderately erodedevemeececcecrmemececennw 4,074 | 1.4
EpB Eldean-Urban land complex, undulatingeweereceaccmcmmmc e e ——————— | 364 0.1
F1lA {Fox loam, 0 to 2 percent SlopeS=—wemmmccccc e c e e e —— 525 0.2
F1B {Fox loam, 2 to 6 percent SlopeSe—weeccccccmcccmccccc o e e cec e ————————— ————————— 886 0.3
Ful Fulton silt loam, O to U4 percent SlopeSweewcec e e e e ————— 2,504 0.8
GaB Gallman loam, 1 to 4 percent SlopeSevweecererccemcceenna et e ————— . 510 | 0.2
Gn Genesee S1lt LOAMem e am e e e e e e e e e e e e e e e e e e e e 1,371 | 0.5
GwB Glynwood silt loam, 2 to 6 percent SlopeSwwemeweemcrerccrmcmcrecce e — e —— 6,580 2.2
HdA Haskins loam, 0 to 2 percent SlopeSewwmccccrcncccrcc e r e m e nr e m e m e ———— 1,429 0.5
HdB Haskins loam, 2 to 6 percent SlOpeSeweeemmccccrca o e c e r e e r e e ————— . ————————— 912 0.3
HeA Henshaw silt loam, 0 to 2 percent SlopeS-—wmmmcccmccmmcc e —————— 711 0.2
HeB Henshaw silt loam, 2 to 6 percent slopes - 229 0.1
HoA Homer silt loam, O to 2 percent SlOpeS-eermcceccrcccccrccc e c e c e r e m———— e ——— 1,661 0.6
HoB Homer silt loam, 2 to 6 percent SlopeSeeccccecmmccmrer e r e ——————— | 717 | 0.2
La Latty SILLY Clayememmmmome oo oo e e i e —————— : 9,327 | 3.2
Lb Latty silty clay, occasionally floodedemeeemm e o c e e e | 636 | 0.2
Ln LiNWoOd MUCK«" s e e im i tm e i e e ca o oo v e et oo o o o e 0 0 0 0 m 0 0 40 o B o 2 0 o0 o b v e L e | 481 | 0.2
Lp Lippincott silty clay loameeeeceemcmccccmmcccracncnenen——" e e e e e e e e e e e e e e e ! 6,523 2.2
Le iLippincott-Urban land complexee—-- e o e o e e e e o 2 e e e o o e o o e o b o i 229 | 0.1
Ma iMartisco mucky silt loam-ww-veeee- e e e e o o o o b b o e e m ! 359 | 0.1
Me Martisco Variant Silt loameeeeaccmm o e ——————— e ! 317 | 0.1
MhB Miamian silt loam, 2 to 6 percent SlopESeeecccmcucccurcr e rr e —r e ————— i 14,063 | 4.8
MhC2 Miamian silt loam, 6 to 12 percent slopes, moderately erodedewwaceecccrcrccrceecea=" | 21,103 | 7.2
MhD2 {Miamian silt loam, 12 to 18 percent slopes, moderately eroded-vevwwwoncmccmmannncna- i 8,662 | 2.9
MhE2 {Miamian silt-loam, 18 to 25 percent slopes, moderately erodedemeececcccmmcmcccennna- | 2,938 | 1.0
MhF IMiamian silt loam, 25 to 50 percent SloOpeS-wemeemmcewvccmcccccc e e e ——————————— H 1,449 | 0.5
M1B Miamian-Urban land complex, undulatinge-eeeccecccmmmerr oo rc e —— e ——————— 626 | 0.2
M1C Miamian-Urban land complex, rollingeeeececcrcccmmccceco e e e e e e e n e ———— 621 | 0.2
MmC2 Miamian Variant silt loam, 6 to 15 percent slopes, moderately erodedewevemcecncanana 199 | 0.1
MoB Milton silt loam, 2 to 6 percent SlopPeS—meere o m oo e e e e 202 | 0.1
MoC2 Milton silt loam, 6 to 12 percent slopes, moderately erodedevecewecaccennrenccaneea—" 296 | 0.1
MoD2 Milton silt loam, 12 to 18 percent slopes, moderately erodedevmvercecmcrrerecaceecen. 237 0.1
Mt Montgomery silty clay loame--—w=w- o e e e e 2 e e e 0 e o 6,257 | 2.1
MyC2 Morley silt loam, 6 to 12 percent slopes, moderately erodedeeececccuccmmccccnaana-. 5,906 | 2.0
MyD2 Morley silt loam, 12 to 18 percent slopes, moderately erodedewemceeeceuaeaa-— ——————— 939 | 0.3
Mz Muskego MuCKk=wmemewammcccncecc————— e e e e e e e e e e e e e b e e o o e —————— 199 | 0.1
NaA Nappanee silt loam, 0 to 2 percent sSlopeSeecccvmuvmrcmcmcndn e ——————— 4,656 | 1.6
NaB 'Nappanep silt loam, 2 to 6 percent SlOpRS—wmmcucwemmcmcc it cr e c e ——————————— | 17,680 | 6.0
NnA {Nineveh silt loam, O to 2 percent slopes—-w-ww- o e et e o e e e e o e e e o e e i 255 | 0.1
OcA [Ockley silt loam, O to 2 percent SlopeSeeceeemcmcc e t 1,885 | 0.6
OcB Ockley silt loam, 2 to 6 percent SlopeS—wwemmmm e ac e c e e ————— 320 | 0.1
PaB Parr silt loam, 1 to 4 percent SlOopeSwwemecccmmccamm e r e r e 926 |} 0.3
Pb Patton silt loame=we-=-- e e —————_———— e e e 469 | 0.2
Pec |Patton Variant silt loame—ew—cveaao e v - 331 } 0,1
Pd 1Paulding Clayemmwmm e e e et e e e ——— —————— 3,771 1.3
Pe 1Pewamo S11ty Clay LoaMee e c i e c oo e e e e e e e e e e et o o e e e e e e e 2,052 | 0.7
Pg 'Plts,gravpl ------------------------------------------------------------------------ 205 | 0.1
Pk P 1E S, QUAN L B e e e e e e e e e e e e e et e e e e e e e e e e e e e e e e ! 281 ¢} 0.1
RoE Rodman-Casco complex, 18 to 25 perant SlOpPESrrmmmrrr e e e —— - - { 757 | 0.2
RoF |Rodman=-Casco complex, 25 to 50 percent SlOpPESewwwwmecccmccccr e e c e e — e — e ——— | 1,656 | 0.6

See footnote at end of table.
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TABLE 4.--ACREAGE AND PROPORTIONATE EXTENT OF THE SOILS--Continued

125

]
]
Map | Soil name Acres tPercent
symbol | |
i i
]
ScB 1St. Clair silt loam, 2 to 6 percent SlOpPESeewcc e e e 4,124 | 1.4
ScC2 |{St., Clair silt loam, 6 to 12 percent slopes, moderately erodedew—cececacacuacanaacan | 9,321 | 3.2
Scb2 |St., Clair silt loam, 12 to 18 percent slopes, moderately erodede-ceeecmemmmcmmmeuaa | 2,364 | 0.8
ScE2 {St. Clair silt loam, 18 to 35 percent slopes, moderately erodede-meewececceceecnaanx H 771 | 0.3
SgB Shinrock silt loam, 2 to 6 percent SloOpPeSececccmm H 1,140 | 0.4
SgC Shinrock silt loam, 6 to 12 percent SlopeS=wwencmemccccwnnarccncccnnnnem e ——————— 801 0.3
Sh Shoals S1lt LOAmee e e e e e e e e e e e e e e e e e e e e e e 0 o e 2,186 0.7
S1A 1Sleeth silt loam, 0 to 2 percent SlOpeS—eeeecmcceecee- 1,756 0.6
So 1Sloan Silt loameseccomcmcm e e e ———— 762 0.2
Ud 1UdOrthent Semeaa e e e e e e e e e — e 1,023 0.3
Wa Wallkill silt loameeomec el . 1 1,447 0.5
WeA Wea Variant silt loam, 0 to 2 percent slopes—w=w=w i 495 0.2
WKF Welkert shaly silt loam, '35 to 70 percent SlopeSeemecerccccccccceceecrc e ———— ! 379 0.1
Wt Westland silty clay loamecceeccmcccannnonnconaaaenmn | 1,459 0.5
Wu |Westland silty clay loam, clay substratum- | 3,447 1.2
Wv iWetzel silty clay loameemecccmcmmmcccccccnenaannan i 24,639 | 8.4
Wx iWillette MUCK=wmccm e r e ! 475 | 0.2
E Wat e e e e e | 959 | 0.3
i e L T
i TOL ALl rermmmm e e e e e e e e e o e e e e v e 1 2 3 e e E 294 464 100.0
1
%

Less than 0.1 percent.
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TABLE 5.--YIELDS PER ACRE OF CROPS AND PASTURE
Only arable soils are listed]

[All yields were estimated for a high level of management. Absence of a yield figure indicates the crop is
seldom grown or 1is not suited.
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TABLE 5.--YIELDS PER ACRE OF CROPS AND PASTURE--Continued

LOGAN COUNTY, OHIO
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128 SOIL-SURVEY
TABLE 5.--YIELDS PER ACRE OF CROPS AND PASTURE--Continued
i | | | |
Soil name and ! | | | ! $
map sSymbol t Corn i Soybeans | Winter wheat Oats Grass-legume hay
! | |
; Bu | 1 Bu | Bu Bu Ton
{ ! | ! |
MYyD2memm e e ] 72 ——— ! 30 48 3.0
Morley E
t
MZemm e i e e e 110 35 ! —_— 70 _—
Muskego ' ! i
i
NaAwwemmm o e m——————— 90 32 1 37 75 i 4.0
Nappanee | i
] | | | |
NaBamo e e e e e —————— ! 80 ! 28 | 33 i 70 ] 4.0
Nappanee i ! ! ! i
I I i I
10 £ R 100 35 ! 45 ! -—- ! 4.6
Nineveh i E E
] I I
OCAmmm e e e 110 ! 38 | 50 d 80 | 4.8
Ockley ! ] i | |
i { | i ]
0CBamem e e ———— 110 | 38 | 50 | 80 | 4.8
Ockley i i E E
i [ [} I
PABeomm e e m e e ! 120 ! 42 : 50 ! 80 i 4.8
Parr ] | | ] |
! | | i i
Y 125 : 45 ] 50 | 80 i 5.0
Patton E = i 1
]
P Cueraeme imimom oo o e v o e em e 120 ! 42 ! 45 80 4,5
Patton Variant | E E
i 1 1
PAememmc e e | 90 | 38 i 38 72 4.0
Paulding [ E . |
t I §
PR —————— 110 ' ho ] 50 | 80 5.0
Pewamo i i
] i
SO B vmm o e s e v o e e 100 35 ! 4o TU 4.5
St. Clair i
]
Yo L —— ' 80 | 30 ' 35 64 4.0
St. Clair i ' i
]
SCD2m e m e emm 65 25 ' 25 58 3.0
St, Clair !
]
Sgbmmm e e 108 36 ! 45 80 ! 4.5
Shinrock ! !
]
SECrmmm et e 100 | 34 | u2 | 75 4,0
Shinrock ! i i
i i
S B e atatatate 105 38 | ——— ! ——— 4,3
Shoals
SL A e e e o e i e 110 42 ug 75 4.3
Sleeth l | !
I ]
SO vmemim e oo e om e e e o e e ! 115 4o i ——— | 72 5.0
Sloan i |
---------------------- ! 100 38 — — 4.5
Wallkill E
1
WEAmame e - e —————— ' 110 4o 50 80 5.0
1
;
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Soil name and

i ] |
! 1 1
map symbol ' Corn Soybeans Winter wheat | Oats EGrass-legume hay
| ) ! i
! Bu Bu Bu i Bu i Ion
]
] t 1
Whoeeme —————————————— | 130 45 | - ! - ' -
Westland ! ! ! i
1 I 1 1
I I ] ]
Wl o m e e | 130 4s ! 50 | - | 4,6
Westland ! ! ! i
1 ]
| i | {
WYmmm e e ————— ! 115 yy ! 48 ] 78 ! 4.6
Wetzel | | i 1
i 1 I 1 1
i t [ t
WX e om e e e ! 110 40 | - { —— ! —
Willette i [ ! :
H | | 1

TABLE 6.--CAPABILITY CLASSES AND SUBCLASSES

[Miscellaneous areas are excluded.
entry indicates no acreage])

Absence of an

Major management cdoncerns (Subclass)

1 1
[] ]
Class | Total | H | Soil

! acreage | Erosion | Wetness | problem
H i (e) | (W) i (s)
! ! Acres ! Acres ! Acres
! ' | i
! ! d |

I 1 3,959] Cwm— _— -
! ] ' |

II E 165,4855 72,507 i 87,747 i 5,231
] i i

IIr | 96,318; 63,908 32,410 ! -
(] 1
] ] §

Iv ! 13,946 12,427 1,519 |} ———
! ]

v E 495 ——— E 495 E -—
(] t 1

VI i 5,1“0| 5,383 E ——— E 757
] i i ]

VII E 4,963} 3,307 - E 1,656
] i

VIII | - -——— - | -
H ! 1
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[Only the soils suitable for production of commercial trees .are listed in this table.

TABLE 7.--WOODLAND MANAGEMENT AND PRODUCTIVITY

column means the information was not available]

SOIL SURVEY

Absence of an entry in a

Manakempnt concepns

Potential productivity
t

]
L
Soil name and {ordi- ! Equip- | [ !
map symbol ‘nation|Erosion { ment .Seedling. Wind- | Common trees |Site Trees to plant
|symbollhazard | limita-|mortal- | throw | tindex
! ' tion | dtv ! hazapd | i i
| | { ] ! ! |
% | | |
Agumwwe— e 2w Slight Moderate!Slight {Slight |Northern red ocak----{ 75 |Eastern white pine,
Algiers 1 ] 1Pin O0aKewwwonwmmmu—— 90 red maple,
! ! lEastern cottonwood=--{ 100 white ash.
| E | E tWhite asheeeecea- ————i -——
! i | i | i |
L] R | 3f |ModeratelModerate|Slight |{Slight |Northern red oak----{ 70 |Virginia pine,
Berks | ! ! i IBlack oakewwewwwmaua i1 70 eastern white pine,
! ] {Virginia pineeemwac-- i 70 tamarack,
i ! | | Norway spruce,
| | | ! ! red pilne.
i l l i i
BEfacer e ncc————— t  3f |Severe Severe Slight |Slight |Northern red ocak----{ 70 |Virginia pine,
Berks ! | ! ! ! {Black oakewwwww- ~ws=| 70 | eastern white pine,
! ! | ! IVirginia pineewe-wwe- t 70 | tamarack,
! [ 1 | ! ! | Norway spruce,
{ | | | ' ! ! red pine.
| ! ! ! ! 1 | v
BoA, BOBrevewemwne—.— | 30 |Slight |Slight |Slight {Slight |White oake-w---- ~-=w| 65 |Eastern white pine,
Blount H H | H H {Northern red ocak-=---} 65 | Scotech pine,
i t ! ! 1 lGreen asheweocaccnww- ! ==~ | eastern redcedar,
}' [ 1 | IBUr OKkewwwwmeewmmaw | === | red pine,
i i i i iPin OaKwmmmm e ————! ——— E yellow=-poplar,
[ ] ] I 1
BSermmmm e —————— | 2w |Slight !Severe |Severe |Severe |Pin 0akeweweewa- ~~w=| 85 |Eastern white pine,
Brookston ! ! ! ! | IWhite ocakwwewwmamma- ! 75 | baldcypress,
, t ! | |Northern red oak----{ 75 | Norway spruce,
\ { { ! ! ! { red maple,
! ! ! | ! ! ! white ash.
! ! | ] ! | {
Chmmmm e 1 Uw Slight |Severe |Severe |[Severe |Eastern cottonwood--| 80 |Northern white-cedar,
Carlisle ! | ! h {Red mapleweeeaax ewww| ww~ | Austrian pine,
! ! | | IWhite ashec—weaa ewmwl «ww | eastern white pine.
| ] H ] {Green ash---cecweea—- b=
! ! ! [ {Black cherryeeeecem~a fomem |
| ! | | i |Swamp white cak-ww=w- e |
i | \ i i {Silver mapleeeceeee—- { o}
! | | ! H | 1 |
cdD2#* | i | i i i | |
CASCOmwmmmm e ———— I 3s |Moderate lModerate{ModPrate{Moderate'White OaKwwww e a \ 70 !Eastern white pine,
i | [ 1 i IRed pineeeweceea. w-==! 78 | red pine,
! ! ! | i !Eastern white pine~--|{ 85 | jack pine.
| | ! H | tJack pingeeeewa- wmmw] 68 |
! ! i ! | 1 |
Eldean-wweeeeemw—-— 2r |Moderate{Moderate{Slight {Slight |Northern red ocak----! 80 |Eastern white pine,
i | : i IBlack 0aKwwwweew ~-ww! 80 | black walnut,
t i i i i iWhite 0aKemmmmea -———i 80 E yellow=-poplar,
] [ i 1 ] i .
Ceh, CeBrvuvmnanca.- 1o |Slight |Slight |Slight |Slight |Northern red oak----| 90 |Eastern white pine,
Celina ! b i | {Yellow-poplare=ww---=| 110°{ black walnut,
| ! ] | ! | { red pine,
i ! ! | | | |
CrA, CrB, CsA¥ace.a 30 |Slight Slight |Slight {Slight |White ocakewecacewea- | 75 tEastern white pine,
Crosby _ i t ' t {Pin ocakeeoooaauaa --=w=i 85 | baldcypress,
! ! | ! 'Yellow-poplar—-------| 85 ! white ash,
] ! | INorthern red ocake---{ 75 | red maple,
! 1 1 ! ! ! yellow-poplar,
| i i E ! ; | American sycamore.
1
t ¢ § ) t ]
DeA, DeBewummwawaaw 30 |Slight |[Slight |Slight |Slight |White 0aKeewwew- ---=! 70 lWhite oak,
Del Rey ! ! ! ! tNorthern red ocak--=-| 70 ! northern red oak,
t h | {Green asheceweemcee-- { === | green ash,
i i ! |BUr Oake=-eeeocwwn—- | === | bur oak,
1 | 1 ! | ! eastern white pine,
1 | ! H | | ! Scotch pine,
E i i ! i i i eastern redcedar.
] ] t ]

See footnote at

and of table.
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TABLE 7.--WOODLAND MANAGEMENT AND RRODUCTIVITY—-Continued

| ! Management concerns Potential productivity |
Soil name and Ordi- | ! Equip- |
map symbol nation}Erosion | ment Seedling! Wind- Common trees Site | Trees to plant
symbollhazard | limita-{mortal- throw index|
! i tion ity | hazard | !
! : | ! !
| | ! | !
s e 4w |Slight |Severe |Severe |Severe [Eastern cottonwood--| 80 |
Edwards | ! ! ! |Red maplemeecenamna. | e
| ' ! | {White ashewewewew- o] e |
[ ! ! ! lGreen ashe—eeeeceena. [T
! ! ! ! {Black cherry-ewweaeo b oeae
i ! | } ISwamp white oakeww-w o}
! 1 ! ! 1Silver maplecwecwwwea b
i ! ! | IBlack aShewweeamea.. [
| i ] 1 | !
Eferrcncncccec e e 10 Slight. |Slight |Slight |Slight |Yellow-poplare=eew--. { 100 |Eastern white pine,
Eel ! [ ! ! |Eastern cottonwood--| ---~ | black walnut,
| | i | ! IWhite asheeeeceeanaa | === | yellow-poplar,
1 ' | | ! !Black walnutwe—wewao | === | black locust.
| | | | | ! i |
EmA, EmB, EmC2, H ! [ ! ! !
EpB¥cmcccmcccncnn v 20 Slight |{Slight |Slight [Slight Northern red ocak-«--| 80 |Eastern white pine,
Eldean | ! (. ! Black OaKewemwmeuwana ! 80 | black walnut,
! ! ! IWhite cakKewwwewwmnaa 80 i yellow-poplar,
1 1
t i ]
FlA, FlBeceuuuuw. 20 Slight }Slight Slight |Slight Northern red ocakwew-- 80 |Yellow-poplar,
Fox ! ! White oakeeceecweunao -== | white ash,
! ! tSugar maplewweemmeew --- | eastern white pine,
i ! I i red pine,
| ! ! ! black locust.
1 1 ] 1 ]
] ] t 1 ]
|y 3¢ 1Slight |[Slight Severe |Severe Northern red ocak----{ 70.!White ash,
Fulton ! | ! Pin cakKewwwmccumneax 80 | white spruce,
| E E ! Swamp white cakewew—w -—— i eastern white pine.
1 | i i | i
GaBewevnm e | 1o |{Slight Slight |{Slight |Slight Northern red ocakw—-= 90 |Eastern white pine,
Gallman ! ! | ! White cakewemamcemeon 85 | yellow-poplar,
! ! | ! IWhite ashewcecwmanaa -=- | black walnut,
! ! H ! {Black walnutewe—eeweno --- | white ash,
E 5 f t ! ! Norway spruce,
] ] I : ]
[ T | 10 |Slight Slight |Slight |Slight |Yellow-poplareeeee-- 100 !Eastern white pine,
Genesee ! ! ! ! ! ! black walnut,
| ! ! | ' { yellow-poplar,
| i | H ' | black locust.
! | P 1 | i 1 !
(63 N ! 20 |{Slight |Slight |{Slight |Slight |Northern rec¢ ocak----| 80 |Eastern white pine,
Glynwood ! ! ! ! ! !Black Oakewwwwwmem—we- 1 80 yellow-poplar,
H | ! ! ! IWhite cakewwweememmaa ' 80 black walnut.
| ! ! | | | i
HdA, HdBer—wewcce—u. 20 |Slight |{Slight |{Slight {Slight |White cakewew—eewewa.- t 75 |Red maple,
Haskins | | ! ! {Northern red ocakee-- 80 | white ash,
! ! [ ! 1Pin cakeeeemmccmwnna. 90 | eastern white pine,
E i i ! ! yellow-poplar.
- (] 1
[ i ] t
HeA, HeBewwawemawan. 20 |Slight |Slight |Slight |Severe |Pin cake—wwwwwwucmaaa ! 95 {White ash,
Henshaw ! | ; ! 1Yellow=-poplareeeeees I 95 eastern cottonwood,
t | ' ! ! ! | yellow-poplar,
{ ! { i ! i
HoA, HOBrmwwwmweau. 30 |{Slight |Slight |Slight |[Slight |White cakeeeeeececmeao 70 {Eastern white pine,
Homer ! ' | [ IPin oakemweecmeee—aa 85 | baldcypress,
i ! | ! 'Yellow=poplare=we—w—e- ! 85 | white ash,
i ! | | | | i red maple,
i | | i : | i yellow-poplar,
! [ | | | ! ! American sycamore.
! | | ! { i ]
Lawwwwmwnnernneen—. i 3w |Slight {Severe |Severe |Severe |Swamp.white cakeeww- 170
Latty | | i | | |Pin cakewemwemmeeeuwaa I 70 |
| | ! ! i {Red maple-weeemaen—o |-
1 ! ! i ! IWhite ashewwewe-- —— e ]
! | ! |

1 1
]
See footnote at end of table.



132

TABLE 7.--WOODLAND MANAGEMENT AND PRODUCTIVITY--Continued

SOIL SURVEY

! Management concerns Potential productivity |
Soil name and {0rdi- ! Equip- | ] ]
map symbol lnation|Erosion { ment |Seedling} Wind- Common trees Site Trees to plant
{symbol|hazard | limita-|mortal=- throw index
| { tion } ity hazard
] ] |
i | | ! | | ! |
Lhenmrrncnenmnmm——— ! 3w |Slight |Severe |Severe |Severe |Pin cakew-reccccaaa- | 70
Latty i | | ! 1 |Swamp white Oakewwew- 170
| | I ! {Red maplewevweecawaa -———
! | i ! iWhite aSheeewecanme—-— -
[ I ]
LNeweerecmmcecncanw- 4w Slight |Severe |Severe Severe Eastern cottonwood-- 80 |Northern white-cedar,
Linwood | ! Red mapleee—ceo—eweuc
' ! ! Balsam firecceeeceew- «w=w= | black spruce,
! ! ! TamaracKkew—weemmmmm—— <-= | Austrian pine,
! ! i Black sSpruce-wweeew—- i ——— i Scotch pine.
i 1 1 i
Lp, LS¥ecemccncmau— 2w 1Slight |Severe |Severe |Severe Pin OaKkewwewcmenweeaa | 88 |Red maple,
Lippincott ! ! ! | ! Northern red oak----} 80 | white ash,
! | Black OaKewawevwwmww ! 80 | white spruce,
| ! Swamp white ocakew--~} 85 |
| ! Red maplem—wwccemaa- | o
! 1 White asheeweeeeeee- T
o ! i | |
T ! 5w |Slight [Severe |Severe |Severe Red mapléewe—mceeccea- i 55 |
Martisco H | i 1 |
' i i 1 ! !
MhB, MhC2evewcaeea- I 1o Slight |Slight |Slight Slight Northern red oak-=---| 87 |Eastern white pine,
Miamian ! i ! Black walnuteewewe-xw -== | black walnut,
| ! i 1 i White Oakewwwweem——a --- | yellow-poplar,
i E i i i IYellow-poplar ------- —
1
] ] ] ] i i
MhD2, MhE2wwwwww—w-= | 1r {Moderate!Moderate|Slight {Slight |Northern red ocak---- 87 |Eastern white pine,
Miamian i 1 ! i i iBlack walnufww—eeea- --- | black walnut,
t ! | [ i IWhite caKewwewmrewa- - | yellow-poplar.
| ! ! | | |Yellow=-poplar—wewwe—- [T
] | | | | ] i | .
MhFre e e e ! 1r IModerate!Severe |Slight |[Slight |Northern red ocoake--- 87 |Eastern white pine,
Miamian ! ! | 1 | !Black walnutew—mwwwax —-—— black walnut,
| | H | | IWhite ocakewewecucaunaa -——— yellow-poplar.
! ! | ! i lYellow-poplareweea—x ——— :
i ! ! 1 | . | ! !
M1B¥*, MlC¥woemewaax ! 1o !Slight |Slight [Slight |Slight |{Northern red ocak----{ 87 |Eastern white pine,
Miamian ! ! ! ! 1 IBlack walnutewewew-- [ black walnut,
! | | 1 H iWhite cakeweeecwwua- | === | yellow-poplar.
| [ ! ! ! 1Yellow-poplareeeewae- b e
i i 1 1 | ] i
MMC 2w e e I 20 |Slight |Slight |Slight 1!Slight [Northern red oak----}{ 80 |Eastern white pine,
Miamian Variant ! ! ! ! H !Black walnutwwewe—ew- [ black walnut,
! ! | i 1 IWhite cakew—wovvee-- | === | yellow-poplar,
i E E i i iYellow-poplar ------- } — :
i ] t ] ] ]
MoB, MoC2wwwwmmmea—-" | 20 1I8light !Slight |{Slight |{Slight |Northern red oak----{ 80 |Eastern white pine,
Milton ! | ! | i |Yellow-poplareeewe-- 1 95 black walnut,
! ! H | | IBlack walnuteeeeeewe- | === | yellow-poplar.
! i 1 i | iBlack cherryeweceee- b ]
| i | | ] 1 |
MODZ2e e e e e | 2r IModeratelModerate!Slight |Slight |!Northern red oak----! 80 |Eastern white pine,
Milton | i | ! ! {Yellow-poplareweeew. t 95 | black walnut,
| i ! 1 H IBlack walnuUteeeewmee. | w== | yellow-poplar.
E ! i i ! EBlack cherryeeeeee—- | e }
1 ] ] ] ]
Mtwmmm e ——— ! 2w {Slight |Severe |[Severe |[Severe |[Pin Oakeweecemeacuan- 85 |Eastern white pine,
Montgomery H i i 1 1 IWhite Oake—wwwwmmen- 75 | baldcypress,
! | | ] ! | ! Norway spruce,
| | | 1 | | | red maple,
! | | | | ! | white ash.
! | ! i | { !
MyC2ecmunumam ! 20 |Slight {Slight |Slight |{Slight |[White OaKkeewweeceuu- 80 |[White oak,
Morley ' ! ! ! 1 INorthern red oak----| 80 | black walnut,
! ! | ! H 1Yellow-poplareeeew=- { 90 | green ash,
| ! ! H i I1Black walnutweeaeew. -2~ | eastern white pine,
! ! 1 ! 1 |Bur cakewwwwoneowans --- | Norway spruce,
| \ ! | 1 INorthern red oakew=w==| --- | eastern white pine,
i { \ | | |Shagbark hickorye---| --- | red pine,
1 ! ! 1 i {Bur Oakewwwmeeweenax --- | white spruce.
| i ! | | |

See footnote at end of table.
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TABLE 7.--WOODLAND MANAGEMENT AND PRODUCTIVITY--Continued

| | Management concerns | _Potential productivity |
Soil name and lordi- | Equip- | ! | |
map symbol Ination|{Erosion { ment |Seedling| Wind- Common trees 1Site Trees to plant
symbol!{hazard ! limita-{mortal- { throw lindex
i i tion ity hazard }
]
| |
MyD2-cwww=w m————— 2r Moderate|Moderate{Moderate|Slight White ocak—ewececcana- 80 lWhite oak,
Morley Northern red ocak=-—w- 80 black walnut,
Yellow-poplare———=-- 90 green ash,
Black walnuteeeewec=- --- | eastern white pine,
| ! Bur oak—=wweeeeea==- ! === | Norway spruce,
| [ ! ! !Northern red oake-wew-! --- | eastern white pine,
| | ! H |Shagbark hickory----| --- | red pine,
i ! }Bur ] T ——— | = ! white spruce.
! : i
MZeor e 3w Slight Severe Severe Severe Eastern cottonwood-- 90
Muskego !
1 ] ]
[ ] ]
Naf, NaBwewweewwww- 3c Slight {Slight |Severe |Severe |White oake=wweuwoea-- 75 {Eastern white pine,
Nappanee ! ! Pin O0ak—wwereeecmaee- 85 | baldecypress,
] ] ! Sweet gUMewnmm e nw— 80 | white ash,
] [ ' ! ! ‘American sycamore=--! --- ! red maple,
1 | | | | 1Blackgumeeee e mcm - | === | yellow-poplar,
i i ! ! | | | | American sycamore.
| i i i ] ! | ]
NNAme e | 1o {Slight {Slight [Slight |{Slight |White oakew-vencww-- ! 90 {Eastern white pine,
Nineveh ! ' ! |Yellow=-poplareeeeew- ! 98 | red pine,
| ! i 1 | black walnut,
| | [ 1 ! yellow-poplar,
! ! ! ! ! white ash.
1 ! ! . | ]
OcA, OCBewwvcwnuwn—wa 10 Slight |Slight |Slight Slight White o0Akewevcreweem- 90 {Eastern white pine,
Ockley ! | Northern red oakeww- 90 | red pine,
! | Yellow-poplar=seww== 98 | white ash,
| | i i ! i yellow-poplar,
| | black walnut,
1 1 black locust.
1 1
i i
PaBewoe—we- ——————— e femm——— {emmmm——— [T e YRRy PR --- |Eastern white pine,
Parr i ¢ | ! ! ! red pine,
i | | ] | | | white ash,
| ! ' | | | yellow-poplar,
H H ! black walnut,
i | [ black locust.
1 1 ]
] i 1
Phewwmcncnm - 2w |Slight |Severe |Moderate|Moderate|Pin oakew=wwwawwse-.! 85 |Eastern white pine,
Patton ! ! | IWhite oakewumecnuuaa i 75 | baldcypress,
i ! ! ! |Northern red oak----| 75 | Norway spruce,
| | | ! ! | | { red maple,
i i ! | H ! i white ash,
| | | |
PCermmcemees —————————— { 2w Slight |Severe |ModeratelModerate|Sugar mapleeececaeua- 80
Patton Variant ! | i | Yellow-poplaree——ewa= 90
i ! |Red maplewe-cwummunnw [
1
i
s e ettt 3w Slight |Severe |Severe Severe Swamp white ocakeww-- 65
Paulding 1 | ! Pin 0@Kewmwewowmmuna 76
| | White asheeweccecw-- -———
| [ Red maple-wemwaeeeu- -———
(] 1
] 1
| e L L 2w Slight |Severe |Severe Severe Red maplee-ceeccwenxw 66 (Eastern cottonwood,
Pewamo ! ! American basswoode—=| === black spruce,
| | Pin 08Keeweuwecwwama.— i 85 white ash,
! | Silver maplee—e-ww-- | === | easteérn white pine,
! H Bur 0akKewee—wacmmaa. | - white spruce,
! ! IBitternut hickory---| --- | Norway spruce,
| ! ' 1 IBlack asheeeceecewea | === | red maple.
i E E ! EEastern cottonwood--i —— i
1
i t t I { 1 ]

See footnote at end of table,



134

TABLE 7.--WOODLAND MANAGEMENT AND PRODUCTIVITY--Continued

SOIL SURVEY

Mapagement concerns Poteptial productivity _|
Soil name and Ordi- | Equip- |
map Symbol nationi{Erosion | ment Seedling| Wind- Common trees Site | Trees to plant
symbol lhazard | limita-{mortal- throw index|
. | tion | ity hazard |
] | |
] |
ROE*: } ]
Rodmaneeewweemeewa 3s Moderate|{Moderate|Severe Slight Northern red ocak---- 70 |Eastern white pine,
i White cakewewevcean—. 70 | red pine,
! Red pingwveecececuea. | 75 | Jjack pine.
i ! Eastern white pine--| 85 E
i | ] ' i
CagCOmwmmmmmm————— ! 3s |Moderate|Moderate|Moderate{Slight White cake-cweencwan- 70 |Eastern white pine,
! ) i ! ! Red pingeweceeeccea.= 78 | red pine,
| ! } ! |Eastern white pinee- 85 jack pine.
! ! i | 1Jack pineemeececccaa- 68
| i i | !
RoF*: | ] | | i ]
Rodman—wewewmaemaa ! 3s Severe |Severe |Severe |Slight [Northern red oak----| 70 |Eastern white pine,
| | i 1 IWhite cakereceecwaa" 70 red pine,
' | ! ' {Red pinee—wecceeaooo 75 | jack pine.
| ] i ! |Eastern white pine-- 85
| i ! A
CaSCOwmmmwmmcmm——— | 3s Severe |Severe Moderate|Slight |White cakewwcccuawa. 70 |Eastern white pine,
! | Red pineeeeeececcce-a- 78 red pine,
! ! Eastern white pine--| 85 jack pine.
! ! Jack pingeeevceaemaao 68
(] (]
] ]
ScB, SeC2, SecD2----] 2c Slight |Slight Severe Severe Northern red oakew-- 66 |Eastern white pine,
St., Clair ! ! ! ! White cakewwmweemee- | - white spruce,
! | | | White ash==wewwcwwwwi]| «w- | Austrian pine,
| ! 1 H Sugar mapleeeeeeeee. | === | northern red oak.
! ! ! [ Eastern cottonwood—=| === |
| | ! i Black Oake==mwewweeax |
! i ! ! American beeche—e—eo b ]
| P | | ]
SCE2wwmmmcn e n . 1 2c Moderate|{Moderate|Severe Severe Northern red oake---{ 66 |Eastern white pine,
St. Clair | ! ! White Oakewweeemema- | === | white spruce,
i | ! ! iWhite ashewevecvceceea- | === | Austrian pine,
H i ! } ISugar maplewweeeeee- { === | northern red oak.
! ! 1 | |Eastern cottonwoodww=| === |
i 1 ! | ! 1Black 0Oakewowmwmanw- | e
! ! | ! 1 American beechewwwwea | e}
! ] ! i | i ! i
SgB, Sglewmemm—aa—- ! 20 1iSlight [{Slight |Slight |Slight {Northern red oak----| 80 |Eastern white pine,
Shinrock 1 ! ! ! | 1Pin Oakewevwewmeewea- | 85 | yellow-poplar,
! ! ! H 1Yellow-poplare-ewewe- ! 90 | black walnut.
H ! i i Sugar maple-eeeeeee. i 80
I i E i | Eastern white pine--i 90
b | i
] (B I 20 |Slight [Slight Slight Slight Pin oakwweeweceemumce. ! 90 |Sweetgum,
Shoals ' ! ! Sweetgumeerec e 1 85 red maple,
| ! Yellow-poplareeeew—- 1 90 swamp chestnut oak,
! ! | Virginia pingwvece-- i 90 | pin oak,
! ! | Eastern cottonwood--{ --- | yellow-poplar,
| 1 | 'White asheeemeceaca- : ——
! ! i
SlAcuvmnmnn v mca—— | 30 |Slight |{Slight Slight Slight Pin oaKewmemwevcencnn. | 85 {Eastern white pine,
Sleeth ] ! 1 . ] Yellow-poplareewee=- 1 85 baldcypress,
i [ [ ! White ocakewwecemeew- ! 75 | white ash,
i ] i 1 ' ! red maple,
| | ! | | i yellow-poplar,
i E E | ! ! E i American sycamore.
1 1
i ] ] i i i i 1
SO - | 2w {Slight |[Severe |Severe |Severe |[Pin oake=-wceceaewa- ! 85 |Norway spruce,
Sloan ! ! ! H H |Swamp white cakewww=- } === | red maple,
i | | ! i {Red maple-meccwaeee- ! -——— ! white ash.
] ] | | | ] i |
Waeemmmc e ! 4w |Slight |Severe |Severe |Severe |Pin 0akewweeeeemcman 1 80 |
Wallkill i i s E |Red maple-weeeencwa-w | 65 i
1 1
] 3 ] ] i ]

See footnote at end of table.
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TABLE 7.--WOODLAND MANAGEMENT AND PRODUCTIVITY--Continued

i Management concerns Potential productivity |
Soil name and tordi- { Equip- | i i ] !
map symbol Ination)Erosion | ment |Seedling! Wind- Common trees 1Site | Trees to plant
{symbollhazard | limita-{mortal- | throw tindex|
! ! tion ! ity | hazard \ H
! i | ! ] |
| ! I ! ; :
Welemmemm e ---! 10 Slight {Slight |{Slight |[Slight Northern red oake=--| 85
Wea Variant H ! ! ! ! lYellow-poplareeweve- 1 98 |
| i ! ! i iSugar maple--es—eew- | 85 1
| ' | ' ! Black 0gkewwemwwmnean -}
! H ! ! ! White cakeemmweavee- - |
] ] ! ' | |
WkFemw e ——— 4d {Moderate|Severe IModerate|Moderate|Northern red oakew-- 55 {Virginia pine,
Weikert ! i ! i !Virginia pineecewwan i 60 i shortleaf pine.
1
] i I 1 1
A e - 2w {Slight |Severe |Severe |Severe Pin ocaKeecweweea- —— 85 |Eastern white pine,
Westland ! ! ! : SWeetgum-eavma e ————. 90 | baldecypress,
[ | ' | White oakewwemweeec. 75 | Norway spruce,
| ! ! ! ! red maple,
! ! H ! ! ! | white ash.
| ] ' 1 1 | §
WUre e e i 2w |Slight |Severe !Severe |Severe |[White ocgkewerwwwaua- { 75 |Baldcypress,
Westland ! ! ! H ! ! ! { red maple,
| | ! i i ! | | white ash,
! ] i ! i | | | sweetgum,
! ! { { ! { . ! !
R ! 3w 1Slight |Severe !Severe |Severe |Swamp white cak-=ww- i 70 |Red maple,
Wetzel ! i ! | H ‘White ashecccwnueenaa | === | white ash,
E i i ! i {Red maple-wwwwmnema= | w—- E white spruce,.
i 1 1 | i {Pin cakemeccrmmcnu—- [ERadadali|
1 i \ | 1 | ] |
L Sy { 4w |Slight |Severe |Severe |Severe |Eastern cottonwood=--| 80 |
Willette |- | 1 ! ! {Red maple-=eweeveea- T
E E i i E iSi}ver MAPLEmmm e E ——— E
i i | i i iWhite asheccccrcwuaa §oom——
! i : | ! {Quaking aspene===-e-- b=
! i ] ' 1 jTamaracke—weweweeseme—e- | -—-
h | ! | 1
1 i | { h

IBlack ashe—wweconmuna T
]
L i

# See map unit description for the composition and behavior of the map unit.
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TABLE 8.--BUILDING SITE DEVELOPMENT

SOIL SURVEY

[Some of the terms used in this table to describe restrictive soil features are defined in the Glossary. See text
for definitions of "slight," "moderate," and "severe." Absence of an entry means soil was not rated]
]
Soil name and | Shallow bwellings Dwellings Small ! Local roads Lawns and
map sSymbol | excavations without with commercial and streets landscaping
basements basements buildings
! | |
AQeemmmcmmmcm e Severe: Severe: |Severe: !Severe: Severe: |Severe
Algiers floods, floods, floods, floods, floods, floods,
wetness, wetness, wetness, wetness, low strength, wetness,
cutbanks cave, wetness,
| |
BeE, BeFwmeccwwan- |Severe: |Severe: Severe: |Severe: Severe: Severe
Berks { slope. ! slope. slope. | slope. slope. slope.
] i
] I I
BOA, BoBewwwewuww- Severe: Severe: {Severe: Severe: Severe: |Moderate:
Blount wetness. wetness, | wetness;, wetness, frost action, | wetness,
low strength, | low strength, low strength. low strength. |
! ! |
BSewanwmm—————— ISevere: Severe: |Severe: Severe: |Severe: |Severe:
Brookston | wetness, wetness, | wetness, ! wetness, wetness, | wetness,
| floods*. floodst*, | floods¥, | floods*, low strength, | floods¥,
| low strength. | low strength, | low strength. floods*, !
! | ! I |
Ca, CCommmcmcmeuaa | Severe: |Severe: |Severe: |Severe: | Severe: | Severe:
Carlisle | floods, | wetness, | wetness, | wetness, | low strength, | excess humus,
| wetness, low strength, | low strength, | low strength, wetness, | wetness,
| excess humus. floods. ! floods. | floods. floods. | floods.
! | ! |
CdD2%#; ] ! | !
CaSC0mmrmr e ———— | Severe: . Severe | Severe: | Severe: Severe |Severe:
| cutbanks cave,! slope. | slope. t slope. slope. | slope.
! slope. [ i H ]
| ! | | ]
Eldean-wev-eenee-.- |Severe | Severe: |Severe | Severe: Severe: {Severe:
! slope, slope. \ slope. | slope. slope, i slope.
| cutbanks cave. | | low strength. |
| i ! H
[0-Y VR | Severe: Moderate: |Severe: |Moderate: Severe: tModerate
Celina | wetness, wetness, ! wetness. ! wetness, ! low strength, | wetness
! shrink-swell, | ! shrink-swell, | frost action. |
| low strength, | b | i
! ! i |
(07 - T, |Severe: Moderate: |Severe: |Moderate: Severe: iModerate:
Celina ! wetness, wetness, | wetness, | wetness, low strength, | wetness,
| ! shrink-swell, | shrink-swell, frost action. |
i ! low strength, | slope. ! !
1 1 1 1
[ ] I | [
CrA, CrB, CsA¥¥%...!Severe: | Severe: |Severe: Severe: | Severe: {Moderate:
Crosby | wetness. | wetness, \ wetness, wetness, | frost action, | wetness.
| | | low strength, low strength, | low strength. |
| | | | i
DeA, DeBewcwwruuwa |Severe: |Severe: |Severe | Severe: |Severe: Moderate:
Del Rey ! wetness, | wetness, | wetness, wetness, frost action, wetness.
! | low strength., | low strength. low strength, low strength.
! |
Edvwormrmem——e————— Severe: Severe: |Severe: Severe: Severe: Severe:
Edwards floods, .| floods, | floods, { floods, floods, excess humus,
wetness, wetness, | wetness, | wetness, wetness, | wetness,
! low strength, | low strength. low strength. | low strength. | floods.
! ! | 1 |
Bl mmcwmrmmm———— Severe: |Severe: ISevere: Severe: Severe: Moderate:
Eel floods. floods. | floods. floods., floods, floods.,
E frost action.
1
t 1
EMAwemmece—nennn——" !Severe: Moderate: {Moderate: {Moderate: Severe: Moderate:
Eldean cutbanks cave.} low strength, | low strength, | low strength, low strength. small stones,
| shrink-swell. | shrink-swell. | shrink-swell.
] 1
i ]
EmBeeweerenecece~—-|{Severe: Moderate: |Moderate: iModerate: Severe: Moderate:
Eldean cutbanks cave.! low strength, | low strength, | slope, low strength, small stones,
shrink-swell. | shrink-swell., | low strength,
i i | shrink-swell,

See footnotes at end of table,
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TABLE 8.--BUILDING SITE DEVELOPMENT--Continued
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{ ] 1 1 ]
i i . 1 . i i
Soil name and | Shallow Dwellings | Dwellings Small i Local roads | Lawns and
map symbol | excavations without with eommercial ! and streets | landscaping
basements basements buildings 1 H
]
| |
EmClnwwwnwwewawana Severe: Moderate: Moderate: Severe |Severe: IModerate:
Eldean cutbanks cave.| slope, slope, slope. | low strength. | slope,
i low strength, low strength, | { small stones,
! shrink-swell. shrink-swell. ! |
| ! ] !
EpB* ¥ e e |Severe: Moderate: Moderate: IModerate: |Severe: iModerate:
Eldean | cutbanks cave.| low strength, low strength, | slope, | low strength, | small stones.
| shrink-swell. shrink-swell. | low strength, | !
H | 1 shrink-swell, | 1
1 1 ]
1 ] 1 l l
FlAve e iSevere: |Moderate: |Moderate: Moderate: |Severe: }Slight.
Fox { cutbanks cave.! shrink-swell, | shrink-swell, | shrink-swell, | low strength, |
! low strength. | low strength. | low strength, |
| | ! |
FlBewwsrnnnrneen—e Severe: [Moderate: {Moderate: !Moderate: |Severe: Slight.
Fox cutbanks cave.{ shrink-swell, shrink-swell, slope, low strength.
low strength, low strength, shrink-swell,
low strength.
! |
FUAermcnnvncnnnne- Severe Severe: Severe: Severe: Severe: Severe:
Fulton wetness, wetness, wetness, wetness, low strength, wetness.
shrink-swell, shrink-swell, shrink-swell, | shrink-swell,
low strength. low strength. low strength. | wetness.
!
GaBevec e Slighteweeewe-- Moderate: Moderate: Moderate: Severe: {Slight.
Gallman low strength. | low strength. | low strength. low strength.
! i |
[ et T |Severe: Severe: |Severe: Severe: |Severe: Moderate:
Genesee floods. floods. floods, floods, t floods. i floods.
1
I
GWB-we e e Severe; Moderate: Severe: Moderate: Severe: {Moderate:
Glynwood { wetness, wetness, wetness, slope, frost action, | wetness,
! shrink-swell, ! shrink-swell, low strength. |
i low strength. | wetness. | !
1 t I 1
] ] I i
HdA, HdBeweevwaua.- |Severe: | Severe |Severe: |Severe: |Severe: | Severe:
Haskins | wetness, | wetness, | wetness, | wetness, | frost action, | wetness.
i | shrink-swell, | shrink-swell, | shrink-swell, |-low strength, |
! low strength. | low strength. | low strength. | wetness.. !
i 1 ]
i i 1
HeA, HeBecewwwwww.o Severe: Savere: Severe: {Severe |Severe: IModerate:
Henshaw wetness, wetness, wetness, { wetne s. ! frost action, | wetness.
! | low strength, |
1 []
] l ]
HoA, HOBwwwwwnwan- Severe: Severe: Severe: |Severe: |Severe: !Moderate:
Homer wetness, | wetness, | wetness. ! wetness, t frost action, wetness.
cutbanks cave,. H | low strength,
! |
Lawmere e mc e —ce— Severe: Severe: Severe: \Severe: |Severe: Severe:
Latty wetness, wetness, | wetness, | wetness, | wetness, wetness,
| floods*, shrink-swell, shrink-swell, | shrink-swell, | low strength, too clayey,
! floods*, floods*, ! floods*, ! floods*, | floods*,
1 . 1
I I
Lbmrmm e e Severe: Severe: Severe: |Severe: |Severe: Severe:
Latty floods, floods, floods, | floods, | low strength, too clayey,
wetness, wetness, wetness, | wetness, | wetness, | wetness.
! shrink-swell, shrink-swell, | shrink-swell, | floods. |
1 1 t 1 ]
] ] t ] 1
I L |Severe: Severe: !Severe: !Severe !Severe: {Severe:
Linwood | wetness, | wetness, | wetness, | wetness, | wetness, | wetness,
| floods, floods, floods, i floods, ! floods, | floods,
| excess humus. low strength. low strength. | low strength. | low strength. | excess humus.
] l ] ]
I ] ]
Lp, Lo#¥eeo |Severe: | Severe: Severe: |Severe: | Severe: | Severe:
Lippincott | wetness, | wetness, | wetness, | wetness, | wetness, ! wetness,
{ cutbanks cave,| floods*, floods*, { floods*, { floods*, \ floods*.
| floodst*. ! i |
| ! ! |

See footnotes at end of table.
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TABLE 8,--BUILDING SITE DEVELOPMENT--Continued

SOIL SURVEY

t 1
t ]
Soil name and | Shallow ! Dwellings Dwellings { Small Local roads Lawns and
map symbol |  excavations | without with commercial and streets landscaping
! 1 basements basements buildings
] |
| ! | ! ! .
Macewewnrernnean—n— {Severe: |Severe: |Severe: {Severe: iSevere: Severe:
Martisco | wetness, | wetness, wetness, wetness, wetness, wetness,
| excess humus, | floods, floods. floods. floods. floods.
! floods. | ;
! !
MCmmm e |Severe Severe: Severe: Severe: Severe: Severe:
Martisco Variant | floods, floods, floods, floods, floods, floods,
| wetness. wetness, wetness, wetness, wetness. wetness.
. |
MhBewww- e {Slightecccwavw- Moderate: Moderate: Moderate: Severe: Slight.
Miamian | shrink-swell, shrink-swell, slope, low strength.
! low strength. low strength, shrink-swell, |
! low strength. |
! | !
MhC2ewmwmmr e r e {Moderate: Moderate: {Moderate: |Severe: Severe: Moderate:
Miamian ! slope. | slope, | slope, t slope. low strength, slope,
! shrink-swell, | shrink-swell,
‘ low strength. i low strength. !
] ]
MhD2, MhE2, MhF---}Severe: | Severe Severe: Severe |Severe: Severe:
Miamian | slope. slope. slope. slope, | slope, slope
i ! I low strength. !
] t
MIB¥¥ v cmemmems e m 1Slight-ewcunue- {Moderate: Moderate: Moderate: Severe: {Slight.
Miamian | { shrink-swell, shrink-swell, slope, low strength. |
! | low strength. low strength. shrink-swell, |
! ! | low strength, |
| i i | ! .
MICHH e meem IModerate: |Moderate: |Moderate: Severe: Severe: Moderate:
Miamian ! slope. | slope, slope, slope. low strength. slope.
shrink-swell, shrink-swell,
low strength. low strength,
1
i
MMC2um e wnnmn—n— IModerate: {Moderate: ‘IModerate: ISevere:. Severe: Moderate:
Miamian Variant | depth to rock,! low strength, | depth to rock,| slope. low strength, thin layer,
slope. shrink-swell, slope, slope.
slope. shrink-swell,
MOBwwwm- ————— e Seyere: Moderate: Severe: Moderate: Severe: Moderate:
Milton depth to rock.! depth to rock,| depth to rock.| slope, | low strength. thin layer.
| shrink-swell. | depth to rock,!
| ! shrink-swell, i
t
MOC2-cmc e e Severe: IModerate: Severe: | Severe: i Severe: Moderate:
Milton depth to rock.! slope, depth to rock.| slope. ! low strength, slope,
| depth to rock, ! ! ! thin layer.
E shrink-swell. i ! i
| i ! |
MOD2ww e c e e !Severe: Severe: Severe: |Severe {Severe: Severe:
Milton | slope, | slope. | slope, | slope. | slope, slope.
! depth to rock.| | depth to rock.| i low strength,
1 ] ! ! i
Mt e |Severe |Severe: |Severe: |Severe: !Severe: Severe:
Montgomery { wetness, { wetness, { wetness, | wetness, | wetness, wetness,
| floods*, ! shrink-swell, | shrink-swell, | shrink-swell, | floods#%, floods¥*,
[ | floods¥, i floods*, ! floods*, low strength.
| | i
MyC2mvmccmmnmm———— {Moderate: IModerate: |Moderate: | Severe Severe: Moderate:
Morley I too clayey, ! shrink-swell, | slope, ! slope. low strength. slope.
{ slope. ! low strength, | shrink-swell, |
{ i slope. i wetness, E
I
MyD2wwwmme e m e tSevere: |Severe: |Severe: |Severe: Severe: |Severe:
Morley | slope. \ slope. | slope. | slope. low strength, slope.
! | { [ slope.
| 1 H i
L T |Severe: tSevere: |Severe: ISevere: Severe: Severe:
Muskego | wetness, | wetness, | wetness, ! wetness, wetness, wetness,
| floods, ! low strength, | low strength, | low strength, low strength, floods,
| excess humus. E floods., i floods. i floods. floods. | excess humus.
1
1 i ] ]

See footnotes

at end of table,
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1
)
Soll name and Shallow Dwellings Dwellings | Small Local roads | Lawns and
map symbol excavations without with commercial and streets | landscaping
basements basements buildings E
t
| !
NaA, NaBeuwwwmwewa- iSevere: |Severe Severe: Severe: Severe: {Moderate:
Nappanee | wetness. | shrink-swell, | shrink-swell, shrink-swell, low strength, | wetness,
wetness, | ‘wetness, | wetness, | shrink-swell. |
low strength, low strength, | low strength. | E
]
NNAwevcm e Severe: {Moderate: Moderate: Moderate: Severe: |Slight.
Nineveh | cutbanks cave.,| shrink-swell, shrink-swell. shrink-swell, low strength, |
i low strength, low strength, f
OCAvvm e |Severe: Moderate: Moderate: {Moderate: |Severe: iSlight.
Ockley | cutbanks cave.,| shrink-swell, shrink-swell, | shrink-swell, | low strength, |
i low strength, i low strength, | low strength. i E
1 (]
] i ] 1 i ]
OCBer e tSevere: {Moderate: |Moderate: {Moderate: |Severe: {Slight.
Ockley ! cutbanks cave.| shrink-swell, | shrink-swell, | shrink-swell, | low strength. |
| low strength. | low strength. | slope, ! '
[ { low strength. | !
i | i !
PaBeeorec e Slightewemmnees Moderate: {Moderate: |Moderate: !Severe: 1Slight.
Parr ! shrink-swell, | shrink-swell, slope, | low strength. |
! low strength., | low strength. shrink-swell, | !
| i low strength. | i
1 1 (]
[ ] §
| S ] Severe Severe: Severe: Severe: Severe: |Severe:
Patton wetness, wetness, wetness, wetness, wetness, | wetness,
low strength, floods*, floods*, frost action, |
| floods¥, | low strength. | low strength. low strength. |
1 ] 1 ]
] i i ]
e e Severe: {Severe: |Severe: Severe: Severe: |Severe:
Patton Variant wetness. wetness, wetness, wetness, wetness, { wetness.
! floods#, floods*. floods*. low strength, |
! | frost action. !
§ ]
Plecemcncncncnae— Severe: ! Severe: Severe: Severe: Severe: |Severe:
Paulding ~ wetness, | wetness, wetness, wetness, wetness, | too clayey,
| floods*, ! shrink-swell, shrink-swell, shrink-swell, | low strength, | wetness,
; ’ | floods*, ! floods*, floods*, | floods*, ! floods#*,
! | | P ]
PRemcnccmnnneen—— |Severe !Severe: !Severe |Severe: 1Severe: |Severe:
Pewamo | wetness, | floods¥, | floods#¥, | floods¥, | low strength, | floods¥%,
! floods*, | wetness, ! wetness, { wetness, | floods¥, | wetness.
i E low strength, E low strength. i low strength. | wetness. !
] [ i i
Pg. i | ! ! H
Pits, gravel | | ! i
1 1
1 i
Pk. | }
Pits, quarries ! | ]
1 1
] i
ROE*#  RoF##: i i
Rodmanewweweeeeee- !Severe: Severe: Severe |Severe Severe Severe:
| cutbanks cave,! slope. slope. ! slope. slope, | slope,
i slope. ! small stones.
1 ]
. ] t
CASCOmmmmmmmm——— iSevere: Severe: Severe |Severe |Severe: Severe
| cutbanks cave,! slope. | slope, ! slope. | slope. | slope.
i slope. 1 ! ! i
I t
SeBemmm e {Moderate: Severe: Severe: |Severe Severe: 1Slight,
St. Clair | too clayey. shrink-swell, shrink-swell, | shrink-swell, shrink-swell, |
] low strength, low strength, | low strength. |} low strength. |
! wetness. ! i |
! | { ] |
SCL2vuwmmmnnmnmnn— {Moderate: |Severe: Severe: | Severe: Severe: iModerate:
St. Clair | too clayey, | shrink-swell, shrink-swell, | shrink-swell, shrink-swell, | slope.
{ slope. low strength. low strength, | slope, low strength, |
! wetness. : low strength. | i
t

See footnotes at end of table,
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TABLE 8.--BUILDING SITE DEVELOPMENT--Continued

SOIL SURVEY

| i i | i
S0il name and | Shallow ! Dwellings 1 Dwellings 1 Small Local roads | Lawns and
map symbol | excavations | without ! with | commercial and streets | landscaping
i t basements t basements ! buildings !
] | ] | ]
] | ! 1 ! |
SeD2, SCE2wameee- !Severe: |Severe: 1Severe: iSevere: Severe: |Severe:
St. Clair | slopse. | shrink-swell, | shrink-swell, | shrink-swell, shrink-swell, | slope.
i | slope, i slope, | slope, low strength, |
E i low strength. i low strength. i low strength. i slope., H
1
] i ] ]
SEgB-v e mm | Severe: Moderate: |Severe: Moderate: Severe: IModerate: -
Shinrock ! wetness. shrink-swell, | wetness, slope, low strength, | wetness.
H wetness, ! shrink-swell, frost action. |
! low strength. | wetness. !
I [} [ 1
] t I i
Sgluwmmm e m e |Severe: Moderate: |Severe: |Severe: Severe: |Moderate:
Shinrock ! wetness. | slope, | wetness. slope. | low strength, | slope,
! shrink-swell, | frost action. | wetness,
! wetness. i |
! 1 !
Shecemcccc e |Severe: tSevere: 1Severe Severe: Severe: |Moderate:
Shoals | floods, floods, | floods, | floods, | floods, | wetness,
{ wetness, wetness, i wetness, i wetness, i frost action. | floods.
| i i H
SlAmem e |Severe: Severe |Severe: | Severe {Severe: IModerate:
Sleeth { wetness, wetness, | wetness. | wetness, | frost action, | wetness.
! cutbanks cave. ! E low strength., |
| i i |
SOrwm - ————— |Severe: Severe: 1Severe: | Severe Severe: |Severe:
Sloan ! wetness, floods, | floods, | floods, wetness, | wetness,
! floods. wetness. | wetness. | wetness. floods, | floods,
! i ! ! frost action. |
i | 1 1 |
ud. ! | 1 i |
Udorthents i i i i E i
] ] i ]

WAoo smimom om em v e e e |Severe: tSevere: |Severe: |Severe |Severe: |Severe:
Wallkill | wetness, | floods, ! floods, { floods, wetness, ! wetness,
| floods, | wetness, wetness, | wetness, floods,

! excess humus. | low strength, low strength, i low strength, low strength.
| ! 1
Welowmr e 1Slightememeea—— ‘Moderate: Moderate: {Moderate: Severe: Slight.
Wea Varilant | { shrink-swell, shrink-swell, | shrink-swell, | low strength.
! ! low strength, low strength, E low strength.
1 ]
] ] t .
WKkFewmmmamnccnwn—. ISevere: |Severe: Severe: !Severe: Severe: Severe:
Welkert { slope, | slope. slope, | slope. slope. slope,
| depth to rock.i depth to rock.i depth to rock.
I 1 ] |
WEtmem e e tSevere: tSevere: Severe: |Severe: Severe: |Severe:
Westland | wetness, | wetness, wetness, ! wetness, low strength, | floods*,
| floods¥*, ! floods*, floods®, | floods*, wetness, | wetness.
| cutbanks cave.i E floods*, !
] 1
] t ] ]
WUree—— e —————— |Severe: | Severe: Severe: tSevere: Severe: |Severe:
Westland | wetness, | wetness, wetness, | wetness, wetness, | wetness,
! cutbanks cave,|{ floods¥, | low strength, | floods*. low strength, | floods¥,
| floods*, E ! floodst, i | floods®, i
[} 1 1
I § i i [ ]
WV mm o ———— - |Severe: |Severe: ISevere tSevere: |Severe: |Severe:
Wetzel | wetness, | wetness, ! wetnpss, | wetness, | wetness, ! wetness,
| floods*, | floods*, I floods*, I floods*, { low strength, | floods¥*,
! ! low strength. | low strPngth. | low strength. | floods*, !
1 1 ] 1 ] 1
i t ) ] ] ]
WX m o ————— !Severe: | Severe: {Severe |Severe: | Sever {Severe:
Willette ! excess humus, | floods, ! floods, i+ floods, | low strpngth | excess humus,
| wetness, ! wetness, | wetness, | wetness, | wetness, | wetness,
! floods. | shrink-swell. ! shrink-swell., | shrink-swell. E floods. | floods.
| H | ! H ]

% The flooding is local ponding in depressions where the soll recelves runoff from higher lying adjacent soils.

It is not the direct result of streambank overflow.
#% See map unit description for the composition and behavior of the map unit.
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TABLE 9.--SANITARY FACILITIES

[Some of the terms used in this table to describe restrictive soil features are defined in the Glossary. S
text for definitions of "slight," "moderate," "good," "fair," and other terms used to rate soils.
Absence of an entry means soil was not rated]

]
]
! Septic tank

1 I I
1 i
Soil name and | Sewage lagoon Trench | Area i Daily cover
map symbol absorption H areas sanitary ! sanitary | for landfill
fields landfi)l |  landfill i
| i
JY - atatel ——————— - Severe; Severe; Severe: Severe: | Poor:
Algiers floods, | floods, | floods, floods, | wetness.,
wetness, | wetness, ! wetness, wetness. !
(] 1
] t
BfEwwwm e Severe: | Severe Severe: Severe: {Poor:
Berks slope, slope, depth to rock, slope, { slope,
depth to rock. seepage, seepage. seepage. | small stones,
depth to rock. | area reclaim.
1
]
BeFecmencnccnmcan e Severe: Severe Severe; Severe: | Poor:
Berks slope, | slope, slope, slope, i slope,
depth to rock. | seepage, depth to rock, seepage. | small stones,
{ depth to rock. seepage. \ area reclaim.
1 1
[ 1
BOAwmcrnncrccnnnn—— ~|Severe: 1Slighteverecccena-" Severe |Severe: tPoor:
Blount | wetness, ! | wetness, | wetness. | wetness,
percs slowly. ! ! | |
| | | !
BOBewweweaan m————— Severe: IModerate: |Severe: ISevere: tPoor:
Blount | wetness, slope. ! wetness. | wetness. | wetness,
percs slowly., ' | i
] |
] \
BSmwwsrem e n e m—— Severe: Severe: |Severe: |Severe: {Poor:
Brookston | wetness, | wetness. | wetness, ! wetness, | wetness.
percs slowly, | floods*, | floods#, |
floods*, i ] 5
. { | {
Ca, CCuwmmuw e ——— Severe: Severe: |Severe: |Severe: | Poor:
Carlisle floods, wetness, | floods, | floods, | wetness,
wetness, excess humus, | wetness, | wetness, | excess humus.
seepage. | seepage. | seepage. |
| ! i
CdD2##; 1 | i 1
CasCo—vmrmrmwane——— |Severe: Severe iSevere: |Severe: {Poor:
! slope. seepage, | seepage, | slope, | slope)
! slope ! too sandy. | seepage. | too sandy,
i | | i ! seepage.
i | | |
Eldean-eeweweaeaax ~-|{Severe: |Severe: |Severe: {Severe: | Poor:
{ slope. { slope, | seepage, { slope, ! slope,
| | seepage. | too sandy. | seepage. { small stones,
| ! | | | seepage.
| | ! i
Celd, CeBumununnwna—=. Severe: |Severe: Severe Moderate: |Fair:
Celina percs slowly, | wetness. wetness, wetness. | too clayey,
wetness | wetness.
! f i
CrA, CrB, CsA#¥au...|Severe: Severe: Severe: |Severe: tPoor:
Crosby percs slowly, wetness, wetness. ! wetness. | wetness.
wetness,
DEfvmmcm e —a————— Severe: Slighteweemwnwan- Severe: Severe: Poor:
Del Rey percs slowly, wetness, wetness. too clayey,
wetness, too clayey. | wetness,
] I I
I I
DeBemcccrc e ncc e Severe. |Moderate: Severe: |Severe: Poor:
Del Rey percs slowly, slope. wetness, ! wetness, too clayey,
wetness, too clayey. i wetness.,
1
i

See footnotes at

end of table,
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TABLE 9.--SANITARY FACILITIES-~Continued

SOIL SURVEY

! ! i !
Soil name and { Septic tank Sewage lagoon | Trench | Area ! Daily cover
map symbol i absorption areas sanitary sanitary | for landfill
fields lapndfill landfill
|
Edweemeen- ————— -=w{Severe: |Severe: Severe: Severe: . Poor:

Edwards floods, | floods, floods, floods, wetness,
wetness, | wetness, wetness, wetness, excess humus.
percs slowly. | seepage. | seepage. | seepage.

|
Efwmemcc e ——————— Severe: |Severe: Severe: Severe: Good,
Eel floods, { floods, floods, floods,
wetness, | wetness. wetness. | wetness.
1 1
! ! i |
EmA, EmBecewe-e-- wwm!Slighteecwcmme——.— | Severe: }Severe: |Severe: Poor:
Eldean seepage. seepage, | seepage. small stones,
too sandy. i seepage.
t
EMC2wmwaw- —————— --=-1Moderate: Severe: |Severe: |Severe: Poor:
Eldean ! slope. slope, | seepage, | seepage. small stones,
! seepage. too sandy. 1 seepage.
]
{
EpB*¥men . e ———— Slighte-e-- ———— Severe: Severe: {Severe: {Poor:
Eldean seepage. seepage, | seepage. | small stones,
too sandy. i | seepage.
| . !
F1A, FlBeevccmunucua Slightewaww - Severe: {Severe: |Severe: {Poor:
Fox seepage. | seepage. | seepage. ! too sandy,
! ! seepage,
(] 1 ]
t 1 I
FUAro o cccm e n e e |Severe 1Slighteceeweaauwax {Severe: Severe: Poor:
Fulton | percs slowly, | i too clayey, wetness. too clayey,
| wetness. | wetness, | wetness,
]
t
GaBwrenwnw- ——————— Slightewwws e |Severe: Severe: Severe: Good.
Gallman | seepage. seepage, seepage,
| i
Gl e m !Severe: {Severe: Severe: Severe: {Good.
Genesee ! floods. | floods. floods. | floods. i
1 t
I i
GWBomm e em e e om v o e vm om e Severe: {Moderate: Moderate: {Moderate Fair:
Glynwood percs slowly, | slopse. | too clayey, | wetness. too clayey,
! wetness, | | wetness. ! ! wetness.
| | ! | |
i i
HdA, HdBewwcccrruea- |Severe: Severe: Severe: {Severe: {Poor:
Haskins ! percs slowly, wetness. wetness, wetness. wetness,
| wetness. too clayey.
]
I
HeA, HeBrwwwwauewweas|Severe: Severe: {Severe: {Severe: Poor:
Henshaw wetness, wetness. | wetness, | wetness, wetness,
percs slowly. |
HoA, HOBevwwwwcuawa- Severe: Severe: Severe: Severe: Poor:
Homer wetness, seepage, seepage, wetness, wetness,
- ! wetness. . I wetness. seepage., wetness,
| ] i
Lam e e e e |Severe: Slightewemeaemn --{Severe: |Severe: {Poor:

Latty percs slowly, wetness, wetness, { too clayey,
wetness, too clayey, floods¥, | wetness.
floods¥*, floods¥*,

i
1
LD mmm e smawam s e e e e e Severe: Severe: |Severe: |Severe: Poor:
Latty { floods, floods. ! floods, floods, too clayey,
| wetness, ! wetness, wetness, wetness.
percs slowly. ; too clayey.
!
Lo oror e om tm emam on am cm vm e Severe: Severe: {Severe: Severe: |Poor:

Linwood | wetness, | wetness, | wetness, wetness, ! wetness,

! floods. ! floods, { floods, ! floods, | excess humus,
! ! seepage. | | seepage. i

] 1 1

t i i | |

See footnotes at end of table,
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TABLE 9.--SANITARY FACILITIES--Continued

1 i
{ [
Soil name and | Septic tank Sewage lagoon Trench i Area i Daily cover
map symbol i absorption areas sanitary sanitary | for landfill
| fields landfill landfill |
! |
! ! { 1 |
Lp, Ls*¥acmena iSevere: |Severe: |Severe: |Severe: | Poor:
Lippincott | wetness, | wetness, wetness, wetness, wetness,
| floods*¥, | seepage. seepage, floods¥,
i floods¥*, seepage.
Maremmm e Severe: Severe: Severe: Severe: Poor:
Martisco wetness, wetness, wetness, wetness, wetness,
| percs slowly, | excess humus, | floods. floods. | excess humus.
floods. floods. 1
MCerrrr e rm e e e Severe: Severe: Severe: Severe: Poor:
Martisco Variant floods, floods, floods, floods, wetness,
wetness. wetness., | wetness, wetness, |
i
. ]
MhBeswn e Severe: Moderate: Slighteewememen=- Slightewwecramnna {Fair:
"Miamian percs slowly. slope, too clayey.
MhC2mmmmmc e Severe: Severe Slighteccccumeax |Moderate: Fair:
Miamian percs slowly. slope. ! slope. slope,
{ l ! too clayey.
| |
i
MhD2, MhE2wowvercwcun- Severe: |Severe IModerate: | Severe: Poor:
Miamian slope, slope, slope. ! slope. slope.
percs slowly. |
(] (]
1 1
MhF e s a e |Severe: {Severe: Severe: | Severe Poor:
Miamian ! slope, ! slope. slope. ! slope slope.
| percs slowly. ! | P
! ! ! !
M1B¥¥ et | Severe: Moderate: 1Slightevmcnwneen-" 1Slightew—wx ————— iFair,
Miamian percs slowly. slope. | | too clayey.
’ | ]
MLCH¥¥ e e Severe: Severe: Slightweewacnana {Moderate: Fair:
Miamian ! percs slowly. slope. ! | slope. slope,
1 ] too clayey.
1 1
i i
MMC2ccmmmmnnnnnma—" Severe: Severq: |Severe: Moderate: tPoor:
Miamian Variant { depth to rock, slope, depth to rock. slope, | area reclaim,
percs slowly. depth to rock,. depth to rock.
1
]
MOBr v e e Severe: Severe: Severe: tModerate: Poor:
Milton depth to rock, | depth to rock. depth to rock, depth to rock. | area reclaim.
! percs slowly. | too clayey. i
1 i
1 ' ]
MOC2uwmmm e |Severe: |Severe: Severe: |Moderate: {Poor:
Milton | depth to rock, | slope, depth to rock, depth to rock, | area reclaim.
| percs slowly. | depth to rock. too clayey. slope. ]
1 1 1
i i i
MOD2w e e tSevere: !Severe: Severe: |Severe: {Poor
Milton | depth to rock, | slope, | depth to rock, | slope. | slope,
| percs slowly, { depth to rock. | too clayey. i | area reclaim.
! slope. | [ I ]
! ! ! | ]
VR R N U |Severe: !Severe: |Severe: |Severe: | Poor
Montgomery | wetness, ! wetness. | wetness, | wetness, | wetness,
percs slowly, | floods*, | floods*, ! too clayey.
floods*, | too clayey. ! |
i 1 1
I 1 I
MyC2rwmm e e ~----|Severe: |Severe: Moderate: IModerate: {Fair
Morley percs slowly, ! slope, too clayey, | slope. | too clayey,
wetness. | wetness, wetness, | | slope.
I | 1 | M
1 [} - ] 1
MyD2evwmumc e ~----!Severe: . |Severe |Moderate: !Severe { Poor:
Morley percs slowly, | slope, slope, | slope. | slope.
slope, ! wetness. too clayey, i !
wetness, ! wetness. | |
i ] t
t i t

See footnotes at

end of table,
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SOIL SURVEY

wetness,

See footnotes at end of table,

t t
1 ] I
Soil name and ! Septic tank ! Sewage lagoon |} Trench H Area Daily cover
map symbol | absorption | areas ! sanitary sanitary for landfill
s fields i ! landfill lapdfill |
| i !
! | | !
[ 2 e |Severe: {Severe |Severe: Severe: {Poor:
Muskego { wetness, { wetness, ! wetness, wetness, | wetness,
| floods, floods, ! floods, floods, | excess humus.
| percs slowly. seepage, ! seepage. seepage. |
1 1 1
] t ]
Na A oo o am om e ISevere: Slighteemacammcn-. |Severe Severe: |Poor:
Nappanee | percs slowly, | too clayey, wetness, ! too clayey,
| wetness., ! | wetness, | wetness.
] t 1
] ] ] ]
NaBemmre e nmnenen |Severe: {Moderate {Severe: |Severe: |Poor
Nappanee ! percs slowly, slope, | too clayey, wetness, | too clayey,
| wetness, | wetness. | wetness.
! i |
NNAccc e e 1Slight~mcwnnauuan |Severe: |Severe: |Severe |Poor:
Nineveh ! | seepage. ! seepage, | seepage. { small stones,
[ ! ! too sandy. | | too sandy,
! | | seepage.
1
| |
0cA, 0CBevwowmmmc—ena Slightevcewumennaa Severe: |Severe: Severe: |Fair
Ockley H | seepage. | seepage. seepage., too clayey.
]
I
PaBecrcrnncnr e ——— Severe Moderate: |Slightemwecvaw- Slightevuuvennve- Good.
Parr percs slowly. slope, !
seepage. H
]
I
Photm o e e Severe Severe: |Severe: Severe: Poor:
Patton wetness., wetness, | wetness. wetness., wetness.,
]
1 .
PCommmm——nm————— weww!Severe: Severe: |Severe: Severe; Poor:
Patton Variant ! wetness. wetness. | wetness. wetness, | wetness.
| ] |
Plucemm e mme e ——— !Severe: 1S1lighteeenaccnnaa |Severe: |Severe: | Poor:
Paulding ! percs slowly, ! | too clayey, wetness, | too clayey,
| wetness, | wetness, floods¥, wetness.
| floods#, { floods¥*,
i ] !
] 1
Pee e iSevere: Severe: |Severe: |Severe Poor:
Pewamo | percs slowly, wetness, | floods* i floods#* too clayey,
! floods#, | wetness, wetness., wetness.
| wetness, too clayey.
]
]
Pg. i
Pits, gravel ! ! ! |
1
I
Pk.
Pits, guarries
ROE##%:
Rodman-weveceeneacea Severe Severe: Severe: Severe: Poor:
slope. ! seepage, seepage, seepage, | too sandy,
! slope. foo sandy. slope, | slope,
! small stones.
CaSCOmmmr e m——— Severe tSevere: Severe: {Severe: Poor:
slope. seepage, ! seepage, ! slope, slope,
. slope. | too sandy. | seepage. too sandy,
| ! seepage.
I 1
i ]
RoF##; i
Rodman-—-wecccweana- Severe: |Severe: Severe: Severe: Poor:
| slope. | seepage, seepage, seepage, too sandy,
: ! slope. too sandy, | slope. slope,
! slope. small stones.
1
i
CASCOwnmmm———————— Severe: iSevere: Severe: Severe: Poor:
slope. | seepage, seepage, slope, slope,
| slope. slope, | seepage. too sandy,
! too sandy. i seepage.
]
]
SCBrm e —————— Severe: |Moderate: Severe: |Moderate: Poor
St. Clair percs slowly, ! slope. too clayey. | wetness, too clayey.
i |
]
| |
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1 1 t ]
i [ I 3
So0il name and ! Septic tank |  Sewage lagoon Trench ! Area ' Daily cover
map symbol ! absorption | areas sanitary ' sanitary ! for landfill
fields 1 landfill ! landfill |
] | 1
] I
! ! ]
SCl2uwmmmnnccccm—.— |Severe: |Severe: Severe: IModerate: {Poor:
St. Clair percs slowly, ! slope. too clayey. | slope, | too clayey.
wetness. | ! wetness. |
(] 1
i ! i }
SCD2wmmen e nnn e iSevere: 1Severe |Severe: |Severe: |Poor:
St. Clair | percs slowly, | slope. | too clayey. ! slope. { too clayey,
| slope, ! ] ! | slope.
| wetness. ! ; |
| | !
SCE2vmmmnnc e Severe: |Severe: Severe: Severe: | Poor:
St. Clair percs slowly, ! slope. slope, ) slope. | too clayey,
slope, | too clayey. | slope.
! wetness, ! H
| } ! |
SgBeewm e |Severe: |Severe: 1Severe: {Moderate: IFair:
Shinrock percs slowly, | wetness, | wetness. ! wetness. | too clayey,
wetness., 1 ! ! wetness.
1 1
i 1
SElerrmm - Severe: Severe: |Severe: Moderate: |Fair:
Shinrock | percs slowly, slope, | wetness. slope, ! slope,
wetness. wetness, wetness. t too clayey,
| wetness.
]
3
Shecmrncncncncn——— Severe: Severe: Severe: Severe: | Poor:
Shoals | floods, floods, floods, floods, | wetness,
' | wetness. wetness, wetness., wetness. |
]
]
SlAvvccncnn e Severe Severe: Severe: Severe |Poor:
Sleeth wetness, | seepage, | seepage, seepage, | wetness,
\" wetness. | wetness. wetness. !
1 1 I
i l ] 1
SOermmme e —— {Severe |Severe: Severe | Severe: |Poor:
Sloan | wetness, | floods, floods, | floods, | wetness,
{ floods, ! wetness. ! wetness. | wetness. !
| percs slowly. ! ! !
1 1
i ]
ud. ]
Udorthents |
1
i
L R ettt lalated Sevare: Severe: Severe: Severe: {Poor:
Wallkill | floods, floods, floods, floods, | wetness,
| wetness. | seepage, | wetness, | wetness, | excess humus.
wetness. seepage. seepage. |
!
WeAem e e Slighteceweccenao Severe: Severe: Severe {Poor:
Wea Variant ! | seepage. seepage. | seepage. | small stones.
] 1
8 §
WKFermrnrm e |Severe: Severe: Severe: Severe: | Poor:
Welkert | slope, slope, slope, slope, | slope,
| depth to rock. depth to rock, | depth to rock, | seepage. | area reclaim.
! | seepage. | seepage. ! |
] 1 1 1 |
] [ ] I
T T e ISevere ISevere: !Severe: |Severe: |Poor:
Westland | wetness, seepage, | seepage, wetness, | wetness.
| floodst*, wetness, | wetness, floods#, |
i percs slowly. ! floods*, seepage., !
{ | i
|22 v —— i Severe: ISevere 1.Severe: Severe: {Poor:
Westland | wetness, | seepage, | wetness, wetness, | wetness,
| percs slowly, i | floods*, seepage, 1
| floods*, H I | floods¥*, !
| | ] i
WV e cee—— ISevere: !Severe: |Severe: Severe: Poor:
Wetzel | wetness, wetness, wetness, wetness, wetness,
| percs slowly, too clayey, floods¥, too clayey.
| floods*, floods*, |
! ]
B |Severe: 1Severe Severe: iSevere: Poor:
Willette | floods, | excess humus, floods,’ floods, wetness,
| wetness," seepage, wetness, seepage, too clayey,
| percs slowly. floods. too clayey. wetness., excess humus.
1
1

* The flooding is

It is not the direct result of streambank overflow.
#% See map unit description for the composition and behavior of the map unit.

local ponding in depresibns where the soil receives runoff from higher lying adjacent soils.



146

TABLE 10.--CONSTRUCTION MATERIALS

SOIL SURVEY

[Some of the terms used in this table to describe restrictive soil features are defined in the Glossary.

See

text for definitions of "good," "fair," "poor," and "unsuited.” Absence of an entry means soil was not
rated]
| ]
Soil name and Roadfill ! Sand Gravel Topsolil
map symbol |
! H
! !
!
Agmwweem s c e ——— Poor: Poor: | Poor: Poor:
Algiers | wetness, excess fines, excess fines. wetness.
: low strength,
BeEwwwermaa—— - —————— Poor: Unsuited: Unsuited: Roor:
Berks ! thin layer. { excess fines. excess fines. | slope.
BeFememm - Poor: Unsuited: Unsuited: Poor:
Berks slope, excess fines, excess fines, slope.
thin layer, |
! area reclaim. ! !
!
BOA; BOBwwrmwe—memen—a { Poor: Unsuited: Unsuited: Fair:
Blount | low strength, excess fines, excess fines, thin layer.
wetness., !
| |
BSwoememacam—— e e --!Poor: iUnsuited: |Unsuited: Poor:
Brookston | wetness, | excess fines. | excess fines. wetness,
low strength. ! !
!
Ca, Clmmwmmmmmam———ana Poor: lUnsuited: Unsuited: Poor:
Carlisle low strength, excess humus. excess humus, wetness,
wetness, excess humus,.
CdD2%;
Ca3C0wwmmmannmmmn——n- Fair: Goodwemmmmnw -~ Goodwmemwen—— ———————— Poor:
slope. slope,
small stones,
Eldeaneeeeeenmmemeewe Fair: GoOdwmmvmn e GOOdurm e n - Poor:
| slope, ! | slope.
1 1
t t
Cel, CeBrmrmrwwmmmnnna Poor: Unsuited: {Unsuited: Fair:
Celina low strength. excess fines, excess fines. thin layer,
!
CrA, CrB, CsA%ecuwcueaw. Poor: Unsuited: Unsuited: Fair:
Crosby | wetness, excess fines. | excess fines. thin layer.
] 1
] ) I 1
DeA, DeBwmvcruwnnnnw. --}Poor: Unsuited: |Unsuited: Fair:
Del Rey i low strength, | excess fines. | excess fines. thin layer.
! wetness. i H
1 1
I ]
Edeewrwrmmcm e m e nn———— Poor: Unsuited: {Unsuited: Poor:
Edwards low strength, excess humus, -’ | excess humus, wetness,
wetness. ! excess humus,
1 ]
t ]
o] YU, |Fair: !Unsuited: }Unsuited: 1Good.
Eel low strength, excess fines, | excess fines,
wetness. |
EmA, EmB, EpBRececcecc.. Goodwmmmmr e Good=wemnnwmnmcrna——— Goodwenrrmrrmcr e ——— Fair:
Eldean ! ! thin layer,
! small stones,
i
| !
EMC2erecmcmcnnmm e GoOdmmmm e 1Go0dwmmmc et GOOdummmm - -w=|Fair:
Eldean thin layer,
slope,

See footnote at

end of table.

small stones,
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{ low strength.

Soil name and Roadfill Sand Gravel Topsoil
map sSymbol
1
:
)
|
F1A, FlBeveea—e—-- cemee ]| GOOdemn e GOOdwmw e mnecnam———— 1G00dummvmnr e Fair:
Fox thin layer,
small stones,
FUulwewoewcmcaaaa. ww=w==|Poor: Unsuited: Unsuited: Poor:

Fulton low strength, excess fines, | excess fines, wetness,
shrink-swell, |
wetness, | !

] i !
Gab — | Poor: Fair: {Poor: |Fair:

Gallman low strength. excess fines, ! excess fines, | thin layer.

]
I

(6 B ——————— w=—w-wi{Fair: Unsuited: Unsuited: 1Good.
Genesee ! low strength, excess fines. excess fines, ]
| ) !

GWBe— e Poor: Unsuited: Unsuited: |Fair:

Glynwood low strength, excess fines, excess fines, ! thin layer.

HdA, HdBwwewwwwu- ww===!Poor: lUnsuited: Unsuited: Poor:

Haskins low strength, ! excess fines. ! excess fines, wetness,
wetness, !

HeA, HeBecerwwwaccvwwaa Poor: Unsuited: Unsuited: Good.

Henshaw wetness, excess fines, excess fines.

HoA, HOBrecwwwaow- -w==-x=|Poor: GOOduwwnacmmcnn—— --Q--IGood ----------------- Fair:
Homer wetness, ! thin layer,
Laweem—ew- m—————— w—=w==|PoOr: Unsuited: Unsuited: Poor:

Latty low strength, excess fines. excess fines. wetness,
wetness, too clayey.
shrink-swell. E

i
Lberesmccnmcmeeea w=ww=!Poor: Unsuited: {Unsuited: Poor:

Latty wetness, excess fines, | excess fines, too clayey,
low strength, | wetness,
shrink-swell, !

1 3 I
) I
LNmeeee——-— —————— ww=ww|Poor: 1Unsuited: !Unsuited: {Poor:
Linwood | wetness, | excess humus, | excess humus, | wetness,
low strength. i { excess humus,
! i
Lp, Ls¥emenccaan. www=w|PooOr: GOO0(wm v nn i ——— T To Y [RTareaum e ~we==!Poor:
Lippincott ! wetness. ! ! wetness.
1 1
1 i
Mae—ceaw—w e o o e v e Poor: Unsuited: Unsuited: Poor:
Martisco wetness, excess fines, excess fines, wetness,
low strength, !
. 1
3 P w==wa|Poor: lUnsuited: Unsuited: {Poor:
Martisco Variant wetness, ! excess fines, excess fines, | wetness,
| thin layer. area reclaim,
| ’ '
MhBremccm i m v Poor: Unsuited: lUnsuited: Fair
Miamian low strength, | excess fines, | excess fines. "thin layer.
1 1 1
] ] ]
MNC2m e e e w=ww=!Poor: 'Unsuited: {Unsuited: |Fair
Miamian low strength, excess fines, excess fines, ! slope,
thin layer,
MhD2, MhE2-w=ea-- ~====|Poor: Unsuited: Unsuited: Poor:
Miamian | low strength, | excess fines, excess fines, slope.
!
[ ]1) ST T—— ——————— ww=ww=|Poor: {Unsuited: Unsuited: Poor:

Miamian slope, t excess fines, excess fines, slope.

!
i

See footnote at

end

of table.
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i ! 1
Soil name and Roadfill ! Sand ! Gravel ! Topsoil
map symbol ! ! !
! !
] {
| !
MIB¥wom e e e ee «--lPoor: lUnsuited: |Unsuited: {Fair:
Miamian low strength, | excess fines. | excess fines. i thin layer.
] |
]
Miamian low strength. | excess fines. | excess fines. slope,
g H |
L] ]
MAC2mawm e mm o ———a—— Poor: {Unsuited: {Unsuited: Poor:
Miamian Variant low strength, ! excess fines. ! excess fines. thin layer.
|

Milton

MEwmemae ———————————
Montgomery

Muskego

Na4,
Nappanee

Paulding

I
|

area reclaim,
thin layer,

Poor:
low strength,
area reclaim,
thin layer.

Poor:

low strength,
area reclaim,
thin layer,

Poor:
low strength,
area reclaim,
thin layer.

Poor:

wetness,
shrink-swell,
low strength.

Poor:
low strength,

Poor:
low strength.

Poor:
wetness,
low strength.

low strength,
wetness,

Poor: N
low strength.

Poor:
low strength.

Poor:
wetness,
low strength.

Poor:
wetness,
low strength,

low strength,
shrink-swell,
wetness,

See footnote at end of table,

Unsuited:
excess fines,

]
t
{Unsuited:

excess fines,

Unsuited:
excess fines,

{
{Unsuited:
excess fines,

!
|Unsuited:
excess fines,

Unsuited:

n
! excess fines.
1

i
!Unsuited:
excess humus,

excess fines.

{Unsuited:

| excess fines.
]

t

GoOdemamwn ~————— ————
Goodwmww-— e v o e o e
Unsuited:

excess fines,

Unsuited:
excess fines,

Unsuited:
excess fines.

Unsuited:
excess fines,

Unsuited:
excess fines.

Unsuited:
excess fines,

Unsuitedk
excess fines.

suited:

Un
excess fines,.

Unsuited:
excess fines.
Unsuited:
excess fines,

Unsuited:
excess humus,
excess fines,

Unsuited:
excess fines.

suited:

Un
excess fines,

Unsuited:
excess fines.

Unsuited:
excess fines,

Unsuited:
excess fines,

Fair:
thin layer.

]
]
1
i
Fair:

slope,
thin layer.

Poor:
slope,

|
i Poor:
| wetness.

Fair:
thin layer,
slope.

Poor:
slope.

Poor:
wetness,
excess humus,

IFair:

| thin layer.

Poor:

o]
etness,

[¢]
W
Poor:

wetness,
too clayey.
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TABLE 10.--CONSTRUCTION MATERIALS--Continued

]
! ]
Soil name and H Roadfill ! Sand Gravel Topsoil
map Symbol i H !
T
)
: !
e e L PR E T Poor: Unsuited: Unsuited: | Poor:
wetness,
Pg. |
Pits, gravel |
!
Pk.
Pits, quarries
RoE#*: i
Rodman=eeecceeceemuna Fair: 1Goodmmwwnmc e cenw [P ¢ Yo To Yo [ U SN R, Poor:
slope. | i small stones,
! ! | | slope.
| \ { i
CaASCOmmmmmmmrn e ————— {Fair: 1G00dwmum e nnnnn——— |GoO0duennwmnnwn e c - {Poor
| slope. | ! | slope,
| | | small stones.
| | i !
RoF#*: ] 1 |
Rodmaneweeeccmcnnennas } Poor: GOOdumwrmmn e ma— GOOdwmmem e | Poor
| slope. | small stones,
slope.
CasCo=mwmmmmrcmnccncw— Poor: GOOdmurmmm e ——— (6] el B N T -- Poor:
slope. slope,
| ! small stones.
i !
1
Yo S Poor: ‘Unsuited: tUnsuited: Fair:
st. Clair shrink-swell, excess fines, | excess fines, thin layer.
low strength.
SCl2mmmrrmc e ——— Poor: Unsuited: Unsuited: Fair:
St. Clair shrink-swell, excess fines, excess fines. slope,
low strength. { | thin layer.
1
SCD2wmcmrr e ———— | Poor: |Unsuited: Unsuited: Poor:
St. Clair ! shrink-swell, | excess fines, excess fines, slope.
! low strength. |
| |
SCE2vwennmrcnmann ~==w=|Poor {Unsuited: Unsuited: Poor:
St. Clair | shrink-swell, excess fines, | excess fines, slope.
! low strength, | i
| slope. | E
| ! i
SgBeww e |Poor {Unsuited: {Unsuited: {Fair:
Shinrock { low strength. excess fines, excess fines. thin layer.
]
t
SElrmmmrcmnanmana ~w-w=-}Poor: Unsuited: Unsuited: Fair:
Shinrock low strength. excess fines, excess fines, slope,
thin layer.
Shecccmancccccan m=ww--|Poor: lUnsuited: |Unsuited: {Good.
Shoals | wetness, ! excess fines, | excess fines, i
]
SlAvceccmrrnrrnne. ~=w=w=|Poor: GoOdemweammm e I 6] Yo s P Lt ~-{Fair:
Sleeth low strength, thin layer.
wetness,
SQuwewr e n—————.— ~w===|PooOr: |Unsuited: Unsuited: |Poor:
Sloan | wetness. | excess fines, excess fines. i wetness.
1
]
Ud. !
Udorthents | i
!

See footnote at end of table,
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TABLE 10.,--CONSTRUCTION MATERIALS--Continued
| i | ]
Soil name and ! Roadfill ! Sand ! Gravel H Topsoil
map symbol | | i |
h | i
] | {
i | !
WA vme e e e omm 1 e e e e | Poor: Unsuited: {Unsuited: |Poor:
Wallkill | low strength, excess fines, i excess fines, | wetness.
| frost action. excess humus, ! excess humus. !
] 1
t i
WeAmm e mmm e e {Poor: Unsuited: {Unsuited: {Fair:
Wea Variant { low strength. excess fines, | excess fines, i thin layer.
WKF o m——— ~w=!PooOr: Unsuited: | Poor: {Poor:
Welkert | slope, | excess fines. { excess fines. i slope.
| thin layer, ! | !
| area reclaim. i : ]
] 1 1 1
1 ] ] 1
Wlormmmm e m e n e ——— -w=!Poor: 1600dewmmmernnna——— [0 o e Lo T T —— ww=!Poor:
1 1 1 1
I 1 i ]
WU omom e om o om v e e e e e e ! Poor: {Poor: tUnsuited: | Poor:
Westland ! wetness, ! thin layer. ! excess fines., | wetness.
! low strength, | ! !
] 1 1 1
i 1 ] 1
WVem e e e e e | Poor: {Unsuited: |Unsuited: {Poor:
Wetzel | wetness, ! excess fines. ! excess fines. ! wetness.
! low strength. H i |
] t ] ]
] ] . I ]
WX e e —————— ~-=!{Poor: {Unsuited: {Unsuited: iPoor:
Willette low strength, | excess humus, { excess humus, | wetness,
1 1 1
| 1 |
I L i

1
i
| wetness,
1
i

excess humus,

* See map unit description for the composition and behavior

of the map unit,



LOGAN COUNTY, OHIO 151
TABLE 11.--WATER MANAGEMENT
[Some of the terms used in this table to describe restrictive soil features are defined in the Glossary. Absence
of an entry means soil was not evaluated]
| 1 | | | ]
Soil name and | Pond | Embankments, | Aquifer-fed | Drainage ! Terraces H Grassed
map symbol ! reservoir ! dikes, and ! excavated ! | and | waterways
i areas i levees ! ponds ! diversions i
] ] 1 ]
E | | E i
Ao 1Seepageewemmaw. IHetnesseemaceax |Slow refill----~|{Floods, Not neededewweaw |Wetness,
Algiers ! ! ! ! frost action. ! erodes easily.
! | | | | i
BeE, BeFeaamuuvuwna |Depth to rock, |Seepage, INO Wwatere—ceeueo 'Not needed----=-{Depth to rock, |[Depth to rock, -
Berks ! seepage. | thin layer, ! ! slope. | droughty,
| | | !  slope.
| | i . i !
BOA—mv e ~=!Pavorableceee—. IWetnesseewevuaa !Deep to water, |Percs slowly, |Not needed-w==- |Erodes easily,
Blount ! | ! slow refill., | frost action., ! | wetness,
i | | ! ! ! percs slowly.
] | i | ] |
BOBesmnr e |Favorable~wewa- IWetnessewmeaauo IDeep to water, |Percs slowly, |Wetness, {Erodes easily,
Blount ! ! | slow refill, | frost action. | percs slowly, | wetness,
i ! i | erodes easily.| percs slowly,.
] ] 1 1 1
] ] ] ] ]
BSma e tFavorable—weeaoo lWetness—eceaweaa 1Slow refill-—--~|Floods¥, iNot neededew—w= Wetness.
Brookston ! ! ! frost action. |
1 1 1 1 ]
1 1 1 i ]
Ca, CCmmmmmmmm———- {Seepageecemmuax {Excess humus, |{Slow refille---{Excess humus, {Nnt needede---- {Wetness.
Carlisle ! ! wetness, ! | floods, ! '
! ! ! frost action. | '
1 I I 1
I b t 1
CdD2%*#; ! ! ! !
CasComwrmwmmmm—— i Seepage, |Seepagemcmmawax INo watereeeee—o INot needed--==- {Slope, Droughty,
! slope. ! ! ! | too sandy. slope.
] 1 | 1
' i i i .
Eldeans—weewmewa— {Slope, ISeepage-mecmena INo watereewwewa INot needed=wew- Slope, Slope,
| seepage, ! ! ! too sandy. erodes easily.
1 1 ] I
t | . 1,
CeAmmnnce e |Favorableweeea. IWetnesseewmmeaaa |Deep to water, |Frost action---}Not needede-w-- 'Erodes easily.
Celina ! ! ! slow refill, ! : |
1 1 1 1 ]
1 1 | ] |
Cebemcmcc e |Favorableweww-- IWetness—wwmeewo {Deep to water, |[Frost action---|{Wetnesseceweeceea- Erodes easily.
Celina ! ! ! slow refill, |
1 ] ] 1
] ¢ 1] ]
CrAcmmvrr s |Favorablewewweeo IWetnesseeceaema- 1Slow refill---~|Percs slowly, |Not needed-wwe-- wetness,
Crosby ! ! ! | frost action. | percs slowly,
i ! ! ! ' | erodes easily.
| i | ] | i
Crbecmeccwcnnen——— tFavorableewe—wa tHetnesSeewweunan tSlow refill----{Percs slowly, |Wetness, Wetness,
Crosby ! | ! | frost action. | percs slowly), percs slowly,
1 ! ! ! | erodes easily.| erodes easily.
1 1 ] ] 1
] 1 } ] ]
CSA¥Y e cnem {Favorable=——weo IWetnesseememean 1Slow refill----|Percs slowly, |Not needede=w=-- Wetness,
Crosby ] ! 1 i frost action. | percs slowly,
{ | ! \ ] erodes easily.
1 (] 1 1 1
I ] 1 ] I
DeAvcmcncmcn v e |Favorableeee—eaa {Hard to pack, |{Slow refill----!Percs slowly, |{Not neededew--- Wetness,
Del Rey ! ! wetness. ! | frost action. | erodes easily,
! ! ! ! ] percs slowly.
1 1 ] 1
t i | ] . t
DeBemcmc e {Favorable-wew-- {Hard to pack, {Slow refill----{Percs slowly, {Erodes easily, {Wetness,
Del Rey ! ! wetness, ! ! frost action. | wetness, erodes easily,
i ! ! d ! percs slowly. | percs slowly.
1 ] ] 1 1 ]
i I ] 1 1 t
D e e |Seepageecmmaua. |Excess humus, |Favorable-www-- IFrost action, |Not neededeww-- IWetness.
Edwards ! | wetness, ! { floods, |
] i ! | excess humus, |
| | | | ]
B e e |Seepagemwemeuan IPipingeceemeuax !Deep to water, |[Not neededw-=w=-- {Not neededwe=a-- {Erodes easily.
Eel ! ! ! slow refill., ! ! :
1 ] ] ] 1
] i | 1 i i
EMAce e |Seepageeeemwenn iSeepagee—emeeux tNo watereceeaw. iNot needed-ww-- |Not needed=ww--|Erodes easily.
Eldean i ! ! i )
1 1
| | H

See footnotes

at end of table.
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TABLE 11,~--WATER MANAGEMENT--Continued
! | | ! i !
Soil name and | Pond ! Embankments, | Aquifer-fed | Drainage | Terraces | Grassed
map symbol i reservoir ! dikes, and 1 excavated ! | and waterways
areas | levees F, ponds h { diversions
! i ! i
| | | i |
EMBereceerccmccnw— |Seepagesmeewen= |Seepageem—ncan- |No watereewewax iNot needede==w- |Too sandy-w———= {Erodes easily.
Eldean i 1 ! i | |
. | | ! |
EMC2uvceac e m———— Slope, | Seepageememn——-= INo watereweewaw |Not needed—w—-- {Too sandyew———= Slope,
Eldean seepage. E | i ] erodes easily.
I i
i ] ’ §
EpB¥¥cccccncce e Seepagemm—=mm=-= |Seepagemceceuax 1No watereee—maa- Not needede=--- 1Too sandy=we=—= {Erodes easily.
] 1 1 1
] i i ]
| |Sespageemmwenwe= |Seepagememem————- iNo watere—aewa-w Not needed--ww-- INot neededw-we- |Erodes easily.
Fox ! | ! 1 |
! 1 ] ! i
FlBevoe e | Sespagee—wwe——- |Seepageemerenu- 1NO wateree—eaa- Not neededeeww.- 1Too sandy=wewewe= |Erodes easily.
Fox | i | | ]
| | ] } |
FUbAewomme——— wwwwew!Favorable==w---{Hard to pack, {Slow refille~w=|Percs slowly---{Not needed-wew- {Percs slowly,
Fulton ! ! Wwetness, ] ] | wetness,
| | i i ! erodes easily.
1 1 1 (] ]
] 1 ] ]
GaBrecccnc e |Seepageewewmm—— |Favorable~ewe-- INO wateremeaeax Not needede=w=- |Favorable-wwwe=- |Favorable.
Gallman ! ! | ! l
| i i
{7 TS |Seepagemceennu- |Pipingeeecaaa-— NOo watereeeeee- Not neededeww-—- Not neededewe-- {Erodes easily.
Genesee | | {
! ! i { ! |
GWBmmmr o am———— |Favorable—ee—ee- ‘Wetness—emwmmnwe |Deep to water, !Percs slowly, Erodes easily, |Percs slowly,
Glynwood ! i slow refill. | frost action. wetness, { erodes easily.
E ! | percs slowly. |
] 1 ]
] i i
HAmeeccmmmcc e e {Favorablewewew—x iWetnesseamemeax {Slow refill---~|{Frost action, |Not neededw-=-- IWetness,
Haskins | ] percs slowly. | ! percs slowly,
| i | ! erodes easily.
1 1
] t
Hdbeweonevnnnme——-— {Favorablewee——- iWetnesseemmmen- }Slow refill----|{Frost action, Wetness, iWetness,
Haskins | | | percs slowly. percs slowly. | percs slowly,
| E i ! erodes easily.
| i | i
HEeAmme e v e c e ———— |Favorableeeew=- {Wetness, {Slow refill----|{Frost action---|{Not neededecw-- IWetness,
Henshaw | piping. h i | erodes easily.
1 1 1 [} 1
[ ) i I I
Hebewmme e e e mme |Favorable~ee==- |Wetness, 1Slow refille---|Frost action---|Erodes easily, |Wetness,
Henshaw | piping. | | wetness. | erodes easily,
| ! i { |
HOAmmveem e e ————— |Sespagae——wneu- |Seepage, Deep to water, {Frost action---{Not needed----- iWetness,
Homer ! : | wetness. ! slow refill, | : i erodes easily.
| ! | | | i
HOB=emmm e c - e e e |Seepageemeacun- Seepage, Deep to water, |{Frost action---{Too sandy, iWetness,
Homer ! wetness., slow refill, | | wetness, | erodes easily.
(] (] I 1
] t i
|- PR ——— —————— |Favorablewee——- Hard to pack, Slow refill----|Percs slowly, |Not neededww-=- IWetness,
Latty . Wwetness. | | floods¥, | | percs slowly.
] | ] 1 ] 1
i i ] ] t ]
Lbemm e {Favorableeeewew= Wetness, 1Slow refill----{Floods, INot neededw=ww—w {Wetness
Latty ! hard to pack. | | percs slowly. | | percs slowly.
t 1 1 1
I i 1 ]
[ T |Serpagee—cemewe- Wetness, Slow refille---|Floods, INot needed-ww=- tWetness
Linwood i ! excess humus, | frost action, | !
| | { excess humus, | !
1 1 1 1 t
i ] 1 1 ]
Lp, Lo#¥cmcccae—-— 1SeRpagemmemwav- | Seepage, Favorableewee==- IFloods¥*wnmmmeux— iNot neededewww- {Wetness
Lippincott ! E wetness. E ! |
1 1 ]
] t ] i t
Mame e |Favorablew~ww-- IThin layer, Favorablemwew-- |Percs slowly, |Not neededeww-- twetness.
Martisco ! | wetness. | wetness, ! H
! | | | floods. ! !
! | i | H |
MCmm e n e ——————— IFavorablee—wa-- {Thin layer, {Favorablewew—wa- \Floods, INot needed-www- iWetness,
Martisco Variant | | wetness, ! | frost action. | | erodes easily.
] 1 1 l 1
I b b i
MhBo e cn e 1Favorableeewe—- |Favorableweme=- I1NO Watereeeee—. INot neededw—ww- iFavorable—ew—ewx 'Erodes easily.
Miamian ! ! !
1 t
] t

1
i
I

See footnotes at end of table.
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TABLE 11.--WATER MANAGEMENT--Continued
i 1 i | H i
Soil name and | Pond i Embankments, | Aquifer-fed | Drainage 1 Terraces i Grassed
map symbol i reservoir { dikes, and i excavated | H and H waterways
| areas i levees i ponds ) | diversions i
T T T 1 T T
E i : E | 5
MhC2--meecccemene 1Slopee=ce—ec——- {Favorable------ iNo water—-—-—--- {Not needed----- {Favorable------~ iSlope,
Miamian ! ) ' ) ) } erodes easily.
1 ] ) ] 1 b
1 i t 1 1 ]
MhD2, MhE2, MhFe--|Slopg-=cceeceeax {Favorablee=~=-=~ iNo water--——---- iNot needed----- iSlopee=eemmeuen {Slope,
Miamian i 1 ) i i | erodes easily.
1 ) . 1 ¥ !
1 ] [ 1 ] ]
M1B¥¥ o eceeeeme o iFavorableee=e-- {Favorable-=---- {NO water-e-e--e-- 'Not needed-w-=- yFavorable-eeea- iErodes easily.
Miamian ) | i i | |
i i i i i 1
MLlCH¥¥® oo 1Slope-=cemaaaaxn tFavorable--—--- iNo water—------- INot needed—=-=-= iFavorable------~ iSlope,
Miamian i ) i : i | erodes easily.
1 ] ] ] 1 1
] 1 ] ] ] 1
MMC2==cmccccmceua iSlope, {Thin layer----- iNo water—------ iNot needed----- \Favorable--<--- iSlope,
Miamian Variant | depth to rock,)" ) i 1 | erodes easily,
| Seepage. i i 1 i | depth to rock.
1 1 ] 1 1 ]
[ 1 ) 1 I 1
MOBe-cm e e e o {Depth to rock, iThin layer----- {No water------- iNot needed----- 'Depth to rock |Depth to rock,
Milton | seepage. i i i i | erodes easily.
t ) 1 ] ] 1
] 1 ] 1 1 1
MOC2mem e e iSlope, iThin layer----- iNo water—-—-—---- iNot needed----- iDepth to rock {Slope,
Milton } depth to rock,| ! ' H | erodes easily,
) seepage. i i i i i depth to rock.
1 1 1 ) b 1
1 1 ] 1 1 1
MOD2—mmmcm e iSlope, iThin layer----- iNO water—-——-—--- iNot needed----- 1Slope, iSlope,
Milton | depth to rock,}| i ] { depth to rock.| erodes easily,
| seepage. i i i i i depth to rock.
) 1 1 ] 1 1
] 1 ] ] ] {
Mo e e iFavorable------ iWetness, iSlow refill---~|Percs slowly, |Not needed----- iWetness,
Montgomery. 1 { hard to pack. | i floods* | { erodes easily,
i i i H i ! percs slowly.
i : ] i i }
MyC2-wmmmmccmmeem 1Slope==ceecaa-- {Favorable-=e==- iDeep to water, {Not needed----- {Erodes easily, i{Slope,
Morley 1 H "} slow refill. | i percs slowly. | erodes easily,
i i 1 i i | percs slowly.
(] 1 1 ] ] ]
1 ] 1 [ 1 1
MyD2eseoeacmmacan 1Slope-—=c=w=ea=a= tFavorable------ tDeep to water, JNot needed--=--- 1Slope, iSlope,
Morley i ) | slow refill., | | erodes easily,| erodes easily,
i i ) i | percs slowly. | percs slowly.
(] 1 1 ] t ]
1 1 1 ] [ 1
MZoomom e iSeepage-=====-- iWetness, 1Slow refill----{Floods, Not needed----- iWetness,
Muskego | | excess humus. | | percs slowly, | | percs slowly.
! i i i frost action. | '
(] 1 1 1 t ]
1 1 1 ] ’ 1
NaAeomoo e m e - iFavorable-=---- tHard to pack, 1{Slow refill----jPercs slowly---iNot needed----- |Percs slowly,
Nappanee ' | wetness, H i 1 | wetness,
| i i i i | erodes easily.
[l ] 1 ] ] |
1 1 1 1 ] |
NaBemeooommmmee o {Favorable-==--- iHard to pack, 1Slow refill----jPercs slowly---iWetness, iPercs slowly,
Nappanee t | wetness, H i | percs slowly, | wetness,
1 i i H | erodes easily.| erodes easily.
4 1 1 1 ) ]
1] 1 . 1 ] ] ]
NNAwecoow e |Seepage-w-mmeu- |Seepage-—wcamaa INO watereeeee-- {Not needed--=-~- {Not needed----- {Favorable.
Nineveh : i i i i i
i i i i i i
OcA--————-o—— o }Seepage--—--——--= |Seepage-=e—mam= iNo water--—---- {Not needed===a-- {Not needed----- {Erodes easily.
Ockley i i i 1 ; |
) i i i i i
OCBeoccmcmca |Seepage--———=--~ iSeepage-—-——--- iNo water------- {Not needed----- {Favorable-«---- {Erodes easily.
Ockley ' ' ! ' | '
i ] i i i i
PaBevceeccccncacaa |Favorable-==--- iFavorable==e===- iNO water--——-—--- iNot needed-==-- \Favorable-——--- {Favorable.
Parr i ! | i i )
) i i } i i i
Pbeecccccaaemaaa |Seepage---—=--- iWetness—cowcauao iSlow refill---~jFrost action---{Not needed----- {Wetness.
Patton i i i i i ]
H ! i | | |
[ |Seepage-==eceac- iWetness, iSlow refill==-=}Frost action---|Not needed----- IWetness.
Patton Variant ! piping. ! ! i
1 ) [)
] 1l [

See footnotes at end of table.
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TABLE 11.--WATER MANAGEMENT--Continued

SOIL SURVEY

frost action.

T T 1) 1 T []
) ) i i 1) ]
Soil name and |} Pond } Embankments, | Aquifer-fed | Drainage H Terraces 1 Grassed
map symbol ! reservoir | dikes, and | excavated i | and H waterways
H areas | levees ! ponds | i diversions \
H o ] 1 i i
1 1 ] (] 1 1
] 1 1 1 ] ]
Pdeeccccmmc e ‘Favorable—-=---- IWetness, {Slow refill----|Percs slowly, iNot needed----- {Wetness,
Paulding 1 { hard to pack. | { floods*. | | percs slowly.
1 (] 1 1 (] [} .
) 1 ] ] i 1
| R |Favorable--—-—=w- iWetness, {Slow refill----{Floods#¥*, iNot needed----- iWetness.
Pewamo | { hard to pack. | | frost action. | 1
i i 1 i i ]
Pg. i i ) ' i i
Pits, gravel ) i i | i i
i i : H i i
Pk. | i i i : i
Pits, quarries ! ' ! i i
i i i i i i
ROE*¥% =~ RoF¥*¥; ! | | | !
Rodmaneeeecceca--- {Slope, iSeepage~--==-=-~ iNo water-we---- iNot needed----- iSlope, iSlope,
| seepage. ) H i | too sandy. { droughty.
i 1 1 1 [l 1
[ ] 1 1 t 1
CasCo=mmmm——mmuou iSeepage, {Seepage====m~== iNo water------- iNot needed-=--- {Slope, iDroughty,
} slope. | i i | too sandy. | slope.
] 1 ] ¥ 1 1
] 1 i l 1 1
SCBememe e {Favorable------ yHard to pack, i(Deep to water, |Percs slowly---iWetness, {Percs slowly,
St. Clair H | wetness., i slow refill. | { percs slowly. | erodes easily.
1 1 1 1 ] M [l
1 1 i 1 ] ]
SeCl2~mmmemm e 1Slope=-====c=-—= tHard to pack, ({Deep to water, {Slope, iWetness, iSlope,
St. Clair H | wetness. i slow refill. | percs slowly. | percs slowly. | percs slowly,
| i i ] i { erodes easily.
) 1 [} 1 ] )
] 1 i 1 : ] ]
ScD2, ScE2------- 1Slope=====c———= iHard to pack, IiDeep to water, |Slope, 1Slope,. iSlope,
St. Clair ! | wetness. { slow refill. | percs slowly. | wetness, ! perecs slowly,
| i i H { percs slowly. |} erodes easily.
] 1 + 1 1 ]
' 1 t 1 ] ]
SgB-memme e |Favorable-~==—- 'Wetness—-———--- iDeep to water, |Frost action---)Wetness—---—---- {Erodes easily.
Shinrock i i i slow refill. | i i
1 1 1 + 1 1
] 1 ] ] . 1 1
Sgl-~mmmm e ISlope=mm====a-o IWetness—=————-=-- iDeep to water, |Slope, iWetness-------- iSlope,
Shinrock | . 1 } slow refill. | frost action. | i erodes easily.
1 1 1 1 [ 1
] ] ] ] i 1
She=—eemem— e i Seepage-====--- iWetness-===—--- 1Slow refill, 1Floods, iNot needed=w-wu- iWetness,
Shoals H | | deep to water.| frost action. | { erodes easily.
] 1 ) ) 1 )
) ] i i 1 . i
SlAmcccmrmm e {Seepage----=-=- iWetness-wceeae-- iDeep to water, (Frost action---|Not needed----- iWetness.
Sleeth ! i ) i slow refill. | i i
1 1 ] 1 1 )
1 ] 1 1 ] ]
SOememm e — e iFavorable--w=u- \Piping, 1Slow refill----{Wetness, INot needed----- iWetness,
Sloan | | wetness. i i floods, | | erodes easily.
i i i 1 ! frost action. | !
; i i i i |
ud. i i | i ) i
Udorthents | i i i i i
1 1 1 1 ] ]
] 1 ] 1 1 ]
R |Seepage-—-—=-== iWetness, {Favorable-——--- {Floods, iNot needed----- iWetness.
Wallkill | { piping, H | frost action. | i
! | excess humus. | | o
T i { 1 ! 1
1 1 1 1 ] 1
WelAemcmm e e |Seepage-=--=----- iFavorable---=-= iNO water--e---- tNot needed----- iNot needed----- iErodes easily.
Wea Variant ! 1 i i i i
i b 1 1 i 1
1 1 1 ] i 1
WKFeaoem e e | Seepage, 'Thin layer, INo water--ee--- iNot needed====- iDepth to rock, {Depth to rock,
Weikert | slope, | seepage. | | | rooting depth,| rooting depth,
{ depth to rock.| i ] | slope. i droughty.
] ) 1 1 1 )
I [ 1 1 ) 1
A ettt {Seepage-------~ iWetness----—--- {Favorable------ {Percs slowly, INot needed-=~-- {Wetness,
Westland i floods¥*, | percs slowly.
|
)

See footnotes

at end of table.
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TABLE 11.--WATER MANAGEMENT--Continued

excess humus.

T T T T 1 1
1 ] ] ] 1 1
Soil name and | Pond } Embankments, | Aquifer-fed | Drainage i Terraces i Grassed
map symbol ! reservoir i dikes, and i excavated i | and 1 waterways
i areas | levees i ponds ) } diversions )
i i i i i j
i ) | | i i
WUu-——crmrme e }Seepage-=----—-- iWetness——meceauac iSlow refill----{Frost action, |Not needed----- iWetness,
Westland ) i ; | percs slowly, | { percs slowly.
i i ) i floods*. H i
i i i i : i i
A R T Favorable-=~=<--- iWetness, 1Slow refill----{Percs slowly, INot needede===- iWetness,
Wetzel 1 \ hard to pack. | i floods¥, | | percs slowly,
i i i | frost action. | | erodes easily.
' ) 1 1 1 1
] ] 1 1 I 1
R 1Seepage-——=—=~=== tExcess humus, |{Slow refill----|Frost action, {Not needed-=--- iWetness,
Willette wetness. 1 | floods, i ’ percs slowly.
1 1 ]
| \ |
| 1 1

* The flooding is local ponding in depressions where the soil receives runoff from higher lying adjacent soils.
It is not the direct result of streambank overflow.
** See map unit description for the composition and behavior of the map unit.
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[Some of the terms used in this table to describe restrictive soil features are defined in the Glossary.
text for definitions of "slight," "moderate,"™ :and "severe."

rated]

TABLE 12.--RECREATIONAL DEVELOPMENT

SOIL SURVEY

See

Absence of an entry means soil was not

small stones.

T T T T
t 1 ] 1
Soil name and | Camp areas } Picnic areas | Playgrounds | Paths and trails Golf fairways
map symbol ) i i !
i i | !
1 1 T 1
1 1 1 1
| i i i
Y e ettt 1Severe: | Severe: |Severe: {Moderate: evere:
Algiers i floods, | Wetness. i floods, | wetness, floods,
{ wetness. ! ! wetness. I floods. wetness.
(] 1) ) 1
1 ] ] 1
BeEemmmmmme e cee e |Severe {Severe: iSevere: iModerate: evere:
Berks | slope. | slope. \ slope. i slope. slope.
] 1 (] [}
] 1 1 ]
BeFomm e e {Severe iSevere: iSevere: {Severe: Severe:
Berks | slope i slope. | slope. | slope. slope.
i - i | i
BoA, BOBew-—cecraaaaaa iSevere: {Moderate: | Severe: iModerate: Moderate:
Blount | wetness. | wetness. ) wetness. | wetness. wetness.
1 (] ] 1
] 1 1 ]
BS=cemmmr e e iSevere: {Severe: iSevere: |Severe: Severe:
Brookston | wetness, | wetness. | wetness, } wetness. wetness,
i floods*. | i floods*, 1 floods*,
1 t ) (]
1 1 i 1
Ca, CCmcmmmccmmcceee |Severe: |Severe: |Severe: iSevere: Severe:
Carlisle { floods, | wetness, | excess humus, | wetness, excess humus,
| wetness, { excess hunmius. | wetness, | excess humus. wetness,
i excess humus. | i floods. 1 floods.
1} - 1 1 ]
] 1 1 ]
CdD2#%#; H 1 H 1
Ca5C0=mmmmmccmcccaman {Severe: iSevere: }Severe: tModerate: evere:
| slope. { slope. i slope. | slope. slope.
] (] t 1 .
1 ] [ 1
Eldean=-ecem—cecacaaaa iSevere: iSevere: iSevere: iModerate: Severe:
t slope. i slope. | slope. { slope. slope.
(] 1 (] 1
1 1 1 ]
CeAmmmmemmmee e 'Moderate: IModerate: iModerate: 1Slight-—---ccce--- Moderate:
Celina | wetness, | wetness. | wetness, 1 i wetness.
} percs slowly. | | percs slowly. | |
) 1 ] (]
) 1 1 1
CeBmmmmm e m e !Moderate: IModerate: iModerate: 1Slightecmmcccacaa Moderate:
Celina | wetness, { wetness. } slope, i : wetness.
| ‘-percs slowly. | ? \ wetness, H
! H i percs slowly. |
] t 1 1
] i ) 1
CrA, CrB, CsA*¥*ac————- |Severe: {Moderate: }Severe: {Moderate: Moderate:
Crosby { wetness. { wetness. | wetness. { wetness. wetness.
1 1 1 1
1 1 1 1
DeA, DeBeeccarmecacaa—- 1Severe: {Moderate: |Severe: Moderate: Moderate:
Del Rey | wetness. | wetness. | wetness. | wetness. wetness.
1 (] (] 1
] 1 1 ]
o Y iSevere: |Severe: iSevere: |Severe: Severe:
Edwards i floods, | wetness, \ excess humus, | wetness, excess humus,
| wetness, | excess humus. | wetness, | excess humus. wetness,
i excess humus. | i floods. i ' floods.
i i i i
O Y {Severe: 1Slight—-=—==e-=- iModerate: iSlight----ceccee-- Moderate:
Eel i floods. H i floods. H floods.
(] t t 1
3 ] ] 1
EMAeceece o mc e ecc e 1Slighte-ecaaeaa- 1Slighte==e=aaw- tModerate: 1Slight——=ccmccea—a Moderate:
Eldean ! | ! small stones. | small stones.
) (] 1 1
1 1 1 1
EMB--ececcacm e cce e 1Slighteeaemeacu- 1Slight-----~--- {Moderate: 1Slightee---—mccco Moderate:
Eldean | | \ slope, H small stones.
i i | small stones. |
1 () 1 )
1 ) ] '
EmC2-coccme e |Moderate: {Moderate: i Severe: 1Slight—-ceemmmeeaa iModerate:
Eldean slope } slope. i slope. ) slope,
1 1 ]
: ? |
1 1 1

See footnotes at e

nd of table.
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TABLE 12.--RECREATIONAL

DEVELOPMENT--Continued

167

Soil name and
map symbol

Camp areas

Picnic areas

Playgrounds

Paths and trails

Golf fairways

Glynwood

HdA,
Haskins

Linwood

Lp, LS*¥ocmmcmemcac

Lippincott

Miamian

1Slight----------

}Severe:
| wetness,

| percs slowly.

|
18lighte-ececeaaa
'

]

|Severe:

i floods.

iModerate:
} percs slowly,
| wetness.

1

1

iSevere:

| wetness,

| percs slowly.
1

1

iSevere:

| wetness.
.

i

|Severe:
wetness,

| wetness.

)

1

|Severe:

| wetness,

| perecs slowly,
i floods¥*,

)

1

iSevere:

i floods,

| .wetness,

i too clayey.
]

1

iSevere:

| wetness,

i floods,

| excess humus,
t

1

|Severe:

| wetness,

i floods*,

1

1

|Severe:

i floods,

| wetness.

1

1

iSevere:

i floods,

| wetness.
h
1

iModerate:

| percs slowly.
1
i
1

See footnotes at end of table.

Moderate:
wetness.

Severe:
wetness.

Moderate:
wetness.

Moderate:
wetness,

Moderate:
wetness.
Severe:
wetness,

too clayey.

Severe:
wetness,
too clayey.

Severe:
wetness,
e

xcess humus,

Severe:
wetness.

‘Severe:

e
wetness.

Severe:

e
wetness.

Moderate:
{ small stones.
i slope.
h
1
|

!Slight—mmmmm=aan

IModerate:
slope.

wetness,
percs slowly.

18light-=—cmcamuu
t .

1

i

{Moderate:
floods.
Moderate:
wetness,
slope.
Severe:
wetness,
percs slowly.
Moderate:
wetness,
percs slowly.

Severe:
slope,
wetness.

Severe:

wetness.

'
1
)
t
1
1
1
1
)
]
[}
i
]
1
'
1
)
1
1
1
'
1
'
1
1
1
!
1
1
'
1
1
1
)
1
1]
)
1
|
1
|Severe:
| wetness,
| too clayey,
i floods*.
'
)
1
)
]
t
1
)
)
1
1
1
1
)
1
)
]
1
1
)
]
I
1
1
1
'
1
t
1
1
1
|
1
1
)
1
1
1
1
|
1
)
]
"

Severe:
wetness,
too clayey.

Severe:
wetness,
floods,
excess humus.

Severe:

wetness,

floods*.

Severe:

floods,

wethness.

Severe:

wetness,

floods.

1

iModerate:

i slope,

| percs slowly.

1

1

Moderate:
wetness.

Moderate:
wetness.

Moderate:
wetness.

Moderate:
wetness.

Moderate:
wetness.

Severe:
wetness,
too clayey.

Severe:
wetness,
too clayey.

Severe:
wetness,
excess humus.

Severe:
wetness.

Severe:
wetness.

Severe:
wetness.

)
]
t
1
]
|
)
)

]
1
)
)
]
|
)
)
)
1
|
1
)
]
|
1
il
t
'
1
]
1
]
1
|
t
]
1
|
1
]
1
|
1
]
1
t
t
)
)
|
1
)
]
1
§
t
1
)
)
)
)
1
i
]
1
]
1
t
J
]
1
1
t
1
1
]
1
]
1
)
'
]
1
)
1
)
1
)
)
)
1
)
)
]
|
]
1
]
1
)

Moderate:
small stones.

Severe:
wetness.

Slight.

Moderate:
floods.

Moderate:
wetness.

Severe:
wetness.

Moderate:
wetness.

Moderate:
wetness.,

Moderate:
wetness.

Severe:
wetness,
too clayey.

Severe:

too clayey,
wetness,
floods¥*.

Severe:
wetness,
floods,
excess humus.

Severe:
wetness,
floods¥.

Severe:
wetness,
floods.

Severe:
floods,
wetness.

Slight.
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SOIL SURVEY

TABLE 12.--RECREATIONAL DEVELOPMENT--Continued
1 1 i i i
Soil name and i Camp areas i Picnic areas | Playgrounds | Paths and trails | Golf fairways
map symbol i : i i i
i i i i i
T T T 1 R
1 ) 1 1 )
i i i i ]
)<Y o B {Moderate: {Moderate: {Severe: 1Slight=——-ememmmeee IModerate:
Miamian } slope, } slope. ) slope. 1 | slope.
| percs slowly. | i 1
t 1 ] 1 1
i 1 1 1 1
MhD2, MhE2---=-==--- i Severe: |Severe: |Severe: iModerate |Severe:
Miamian | slope. i slope. | slope. | slope | slope.
1 1 1 1 ]
] 1 1 1 1
[} Y . !Severe: iSevere: iSevere: 1Severe iSevere:
Miamian | slope. ! slope. { slope. | slope } slope.
i ¢ 1 1] I}
1 1 1 ] 1
M1B¥# e e e 'Moderate: 1Slight=eeececuaa iModerate: 1Slight==e=e=e==--={Slight.
Miamian ! percs slowly. | { slope, i |
! i | percs slowly. | H
1 ] 1 1 1
1 1 1 1 ]
MlCH® o e e cc e iModerate: {Moderate: {Severe: 1Slight———eecmceaas {Moderate:
Miamian | slope, ! slope. | slope. i | slope.
! percs slowly. | i )
(] 1 ] t 1
) 1 ] [ 1
MMC2-mwem e e mime e iModerate: 'Moderate: }Severe: 1Slight--—-cecaeaaw- IModerate:
Miamian Variant } slope, i slope. i slope. i ! thin layer,
i percs slowly. | i i i slope.
] (] a ) ]
] i 1 1 H
MOBmeccceme e iModerate: 1Slight-—-=cmaec--- IModerate: 1Slight-eeceacacaus {Moderate:
Milton | percs slowly. | { depth to rock, | \ thin layer.
! ' ! slope. i |
1 ] 1 1 ]
1 ] 1 1 ]
MOC2-mmmmm e cmea e {Moderate: {Moderate: iSevere: 1Slighteweemaemea }Moderate:
Milton ! slope, i\ slope. i slope. i i slope,
! percs slowly. | i | } thin layer.
1 1 ] 1 1 :
[ 1 ] 1 1
MOD2-wmm e mcc e e iSevere: }Severe: |Severe: iModerate: iSevere:
Milton | slope. { slope. i slope. } slope. i slope.
) (] (] 1 [
] 1 1 1 1
Mfmecceme e mcm———e {Severe: 'Severe: iSevere: |Severe: iSevere:
Montgomery i floods*, i wetness., { wetness, | wetness. i wetness,
i wetness, i { floods¥. i | floods*,
! percs slowly. | ! i !
i i ; i i
MyC2-=—cermmmmmmea iModerate: {Moderate: {Severe: 1Slight-=ec—memmmm e 'Moderate:
Morley | percs slowly, | slope. i slope. i i slope.
! slope. i i i i
1 1 ] (] 1
1 1 1 1 1
MyD2emmmcmmmmmm e iSevere: |Severe: |Severe: {Moderate: iSevere:
Morley | slope. { slope. | slope. | slope. i slope.
] [} ) 1 (]
] t t 1 1
MZrmomm e mce e m e tSevere: 1Severe: iSevere: iSevere: 1Severe:
Muskego | wetness, | wetness, i wetness, | wetness, | wetness,
{ excess humus, | excess humus. | excess humus, | excess humus. i floods,
! floods. ! i floods. H { excess humus.
1 ] t 1 1
1 ] t 1 1
NaA, NaB----c-cc-ma-- iSevere: {Moderate: {Severe: iModerate: iModerate:
Nappanee { percs slowly, | wetness. { percs slowly, | wetness. | wetness.
! wetness. : } wetness. } i
(] 1 ] (] 1
1 1 ] [} 1
NAAcmcmee e meeee e 1Slight---—-wa--- 1Slighte-weaeaaaaan 1Slight------=-=-- 1Slight-=—=c—cceeua 1Slight
Nineveh ) i i i i
1 1 1 1 ]
] 1 1 1 1
OCAmwcmm e e 1Slight-——ceceecaa- 1Slight-=waceaaa- 1Slight-——ceemm=- iSlight-=eecmem—aun iSlight.
Ockley i } H i :
] ) 1 ] ]
' ) 1 1 ]
[0]<3 - R islight-———=—==-- 1Slighte--ecece--—- iModerate: 15light=----=---——-- 1Slight.
Ockley ! slope. { !
]
]

See footnotes at end of table.
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TABLE 12.--RECREATIONAL

DEVELOPMENT--Continued
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T
)
)
)
a

percs slowly.

1 T 1 T
] ] 1 ]
Soil name and H Camp areas | Picnic areas | Playgrounds Paths and trails | Golf fairways
map symbol ! i ' v )
[] ] 1 1 ]
1] 1 | | [
L} T -7 T T
1 ) t ] ]
i i i i i
PaBeccccccccc e iModerate: 1Slight—=—wweaaaa |Moderate: 1Slighte=wm—-=———=== {Slight.
Parr ! percs slowly. | i slope, i i
i ] | percs slowly. | !
1 1 ] ] 1
1 1 ] ] 1
[ e e T T iSevere: |Severe: |Severe: |Severe: {Severe:
Patton i floods*, | wetness. | wetness. | wetness. | wetness.
\ wetness. i i : i
i i i i i
I et T |Severe: iSevere: |Severe: |Severe: |Severe:
Patton Variant | wetness, | wetness. | wetness. | wetness. | wetness.
! floods*. 1 i | i
i i i i i
[ R e iSevere: |Severe: |Severe: | Severe: iSevere:
Paulding | wetness, | wetness, | too clayey, { wetness, i too clayey,
{ too clayey, \ too clayey. | wetness, ! too clayey. i wetness,
i floods*, i i floods*, | i floods¥,
1 (] (] b 1
1 1 1 ' 1
P@ecceme e c e e |Severe: iSevere: iSevere: iSevere: iSevere:
Pewamo | wetness, | wetness. | wetness, | wetness. i floods*,
t floods*, i | floods*, H i wetness.
1 ) (] ] 1
1 1 1 ) 1
Pg. i i i i )
Pits, gravel i H { i i
i i i i i
Pk. i i i i i
Pits, quarries i i ) i
1 (] t ) 1
1 1 1 ] 1
RoE¥*#* ; : H : : :
Rodman-e--eccccceaaa- |Severe: 1 Severe: |Severe: iModerate: {Severe:
{ slope. | slope. | slope, | slope, | slope,
i i ! small stones. | small stones. | small stones.
] 1 1 1 1
] 1 ] ] 1
CascOm=—mmmmmmeenmaae |Severe: |Severe: |Severe: }Severe: iSevere:
i slope. | slope. | slope. | slope. | slope.
1 [} [} L ]
1 1 1 1 1
RoF*#*; | i ) i i
Rodman-e-eecccacuaaao |Severe: 'Severe: | Severe: 1Severe: | Severe:
i slope. i slope. \ slope, | slope. { slope,
i i ! small stones. | i small stones.
1 1 1 1 ]
1 1 ] 1 )
Casco-—=————come——- iSevere: iSevere: 1 Severe: |Severe: i Severe:
i slope. | slope. i slope. i slope. i slope.
(] (] 1 [ 1
1 1 ) N ] i
SCBecmc e |Severe: iModerate: iSevere: i1Slight===-—-—---=- 1Slight.
St. Clair | percs slowly. | wetness. | percs slowly. 1 H
t 1 1 1 1
1 1 1 1 )
ScC2-=~mm—mmm e |Severe: IModerate: iSevere: 1Slight-=—-—------- {Moderate:
St. Clair { percs slowly. | slope, | percs slowly, | | slope.
! ! wetness. ! slope. | i
1 1 1 1 t
1 1 ] ] [
SeD2---—mmm e eeee - iSevere: iSevere: iSevere: iModerate: {Severe:
St. Clair | percs slowly, | sloupe. | percs slowly, | slope. { slope
{ slope. i { slope. ! i
1 1 1 1 .
] 1 ] 1 1
SCE2-m=mmcmmm e iSevere: |Severe: |Severe: |Severe: {Severe
St. Clair { percs slowly, | slope. | percs slowly, | slope. i slope
{ slope. i ! slope. ' i
) 1 1 1 1
] 1 ] ) 1
SgB--—--——-—— - {Moderate: {Moderate: iModerate 1Slight-==--=-=---- iModerate:
Shinrock | wetness, | wetness. i slope, i { wetness.
| percs slowly. | | wetness, i i
} i | percs slowly. | 1
1 1 1 1 1
] 1 1 1 1
Sgl-mmemmm e mce e iModerate: iModerate: }Severe 1Slightee-vcecccacex {Moderate:
Shinrock slope, i slope, i slope H slope,
| wetness. H 1 wetness.
i i i
i 1 i

See footnotes at

1
1
| wetness,
(]
1
|
]

end of table.
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TABLE 12.--RECREATIONAL DEVELOPMENT--Continued

1 1 [] 1) T
] 1 [ ] ]
So0il name and i Camp areas I Picnlc areas | Playgrounds | Paths and trails | Golf fairways
map symbol i i | i |
i i i i i
1 T T T T
1 ] 1 ] 1
i i ; i i
She—eecccc e r e |Severe: IModerate: |Severe: {Moderate: |Moderate:
Shoals | floods, { wetness. ! wetness. { wetness. { wetness,
1 1 1 1 1
1 1 ] [ 1
SlA-mmrm e e e | Severe: {Moderate: |Severe: iModerate: iModerate:
Sleeth | wetness. | wetness. ! wetness, | wetness. | wetness.
(] 1 (] ] 1
1 1 ) ] 1
Rl e e LT T |Severe: {Severe: |Severe: iSevere: iSevere:
Sloan | wetness, i wetness. | wetness, | wetness, I wetness,
i floods. ' i floods. | { floods.
i 1 i 1 |
ud. i i i : H
Udorthents i ) i i i
] ] (] (] 1
I 1 1 [ 1
R ettt iSevere: 1Severe: iSevere: iSevere: iSevere:
Wallkill i floods, | wetness. { wetness, { wetness. ) wetness.
| wetness, i I floods¥*, i i
] ] ] ] ]
] ) i 1 1]
WeAomommmmmmmemmme o 1Slight-m——cecauc 1Slight——--aeneen 1Slight—mcoceceen 1Slight————ccooeaee iSlight.
Wea Variant { i i i i
1 ] ] ] 1
] 1 ] 1
WKFmmmmmm e e ccceeee {Severe iSevere: | Severe: iSevere }Severe:
Weikert i slope ! slope. } slope, } slope } slope,
H ) } depth to rock. | i depth to rock.
1 1 [) ] 1
] 1 ] ] 1
R et e L L Tt |Severe: iSevere: | Severe: {Severe: iSevere:
Westland i floods*, { wetness. | floods*, { wetness. { floods*,
| wetness, i | wetness. i } wetness.
[} 1 ] [ (]
1 1 1 1 1
WUmmmmmmmm e cccce e }Severe |Severe: {Severe: |Severe: iSevere:
Westland | wetness, { wetness. | wetness, { wetness. ) wetness,
! floods¥*, ) i floods*, i -} floods¥,
1 1 ] 1 (]
) 1 1 1 1
L ettt e }Severe: |Severe: {Severe: 1Severe: | Severe:
Wetzel { floods¥, { wetness. { wetness, ! wetness. ) wetness,
{ wetness. 1 { floods*, i i floods*¥.
1 1 1] (] +
1 1 1 1 ]
WX=—eoomecem e iSevere: |Severe: iSevere: |Severe: iSevere:
Willette } floods, { wetness, | excess humus, | wetness, | excess humus,
| wetness, | excess humus. | wetness, { excess humus. | wetness,
\ excess humus. | | floods. i i floods.
] 1 1 1 )
| 1 1 1 1]

* The flooding is local ponding in depressions where the soil receives runoff from higher lying adjacent soils.
It is not the direct result of streambank overflow.
%% See map unit description for the composition and behavior of the map unit.
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TPotential as habltat for--

Absence of an entry indicates the soil

-TABLE 13.--WILDLIFE HABITAT POTENTIALS
Potential for habitat elements

LOGAN COUNTY, OHIO

[See text for definitions of "“good," "fair," "poor," and "very poor."
1

was not rated]
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TABLE 13.--WILDLIFE HABITAT POTENTIALS--Continued
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* See map unit description for the composition and behavior of the map unit.
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Absence of an entry means data were not estimated]
Percentage passing

TABLE 14,--ENGINEERING PROPERTIES AND CLASSIFICATIONS
Classification

[The symbol < means less than; > means greater than.
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TABLE 14.--ENGINEERING PROPERTIES AND CLASSIFICATIONS--Continued
i - T Classification |[Frag~ | Pe@ entage passing 1 i
Soil name and iDepth{ USDA texture | i iments |- ?% number—-- tLiquid | Plas-
map symbol i i i Unified | AASHTO | > 3 | i i ] { limit | ticity
i i i : iinches| {10 1 40 | 200 ! index
T In 1 i 1 7 Pet T i i I i Pet
1 ' i ) i i : ' i i |
GWB-mmm e !} 0-7 1Silt loam=-=w==- {CL-ML, CL}{A-4 10 195-100595-1001{85-100}55-90 | 23-40 | 4-15
Glynwood ! 7-31iClay, clay loam,iCL, CH !A-7, A-6! 0-5 }95-100!90-100!85-100{80-95 | 35-55 |} 15-30
! | silty clay | i i | | | t i i
! ! loam. o : ! i | ! ' i i
131-60!Clay loam, silty!CL ‘A-6, A-4} 0-5 195-100!85-100}80-95 }65-85 |} 25-40 | 7-18
i | clay loam. ' ' ' ' | | ' i i
) 1 ) ) 1 1 ) 1 1 ] [}
1 ] ] N ] 1 i 1 ] 1 )
HdA, HdB--————-=-= i 0-8 |Loam-——-———-ccceaa- {CL~-ML, 1A=-4, A-67 O 195-100{90-100{85-95 {u45-60 | 25-40 | 5-20
Haskins ! 1 i CL, SC, | ! i i i | b i
| i ! SM-SC | | ' ' ' | ) )
| 8-36iSandy clay loam,{SC, CL tA-6, A-U} O 185-100175-100{60-85 {40-65 | 20-40 | 7-20
i ! clay loam, i 1 i i 1 ) t | 1
] | sandy loam. 1 i i i i i ) ) i
136-64iClay, silty {CH, CL  1A-7, A-6] O | 100 190-100}90- 100'80 95 | 35-65 | 15-40
i } clay, clay i i i i i 8 i i :
! ! loam. i i i } i i i | ]
i i i i | i i . i ] i
HeA, HeB----=cueee } 0-7 iSilt loam------- ML, CL, !A-Y i 0  195-100{95-100{90-100!80-100} 25-35 | 3-10
Henshaw ! ! CL ML H i . i i ) i | i
N 34'Sllty clay loam,.CL ML 1A-6, A-U4} O 195-100195-100195-100{85-100} 30-40 | 8-18
H | silt loam. i i ] | ' ' i ]
t34-63{8i1t loam, silty.ML cL, 1A-4, A-6{ O 195-100190-100{85-100175-1001 25-40 | 5-15
: i clay loam. 1 CL-ML i 1 ) i i i i
) 1 ) 1 1 ] ] ] 1 1] 1
1 1 ] 1 1 ] [ 1 1 ] 1
HoA, HOB--c-—eccaaa 1 0-1418ilt loam=--=w=-- {CL, CL-ML|A-4, A-6} O 195-100{90-100185-100{70-95 | 25-35 |} 5-15
Homer 114-291Silty clay loam, {CL 1A-6, A-7] O 190-100}90-100190-100}70-95 | 30-50 | -30
4 i clay loam, i i i i i i i i i
] i clay. ] 1 ) i i i ) i v
129-39iGravelly clay iCL 'A-6, A-7} 0-5 {90-95 }75-85 {75-85 160-75 |} 30-45 | 5-25
! ! loam, gravelly | i i | i i i i
i ! loam. i | i ' | ) i | i
139-60iStratified sand {SP, GP, [A-1 i 1-5 130-70 122-55 | 7-20 | 2-10 { =--- | NP
! ! to very | SP-SM, | i | i ) { i i
! | gravelly sand. | GP-GM i i i i | i i i
I i 1} 1 1 1 ] 1 t 1 ]
1 1 1 1 1 1 1 1 ] 1 ]
Lammceccccccccee—m i 0-8 1Silty clay------ {MH, CH VA=-T i 0 195-100190-100{85-100]80-100} 50-80 | 20-44
Latty ! 8-UyiClay, silty clay!CH LA-T7 ! 0 195-100!90-100!85-100{80-100} 50-70 | 28-ul
144-70iClay, silty clay!CH LA-7 { 0 195-100{90-100{85-100180-100{ 50-70 | 28-44
) 1 1 1} ] [} 1
[ 1 1 ] ] 1 l 1
[ R it T ! 0-8 ISilty clay-====- {CH, CL 1A=7 ] {1 100 1 100 .90-100.80—100. 45-60 | 25-35
Latty i 8-44;8ilty clay, clayiCH, CL 1A=T7 y 0 } 100 195-100190-100)80-100{ u45-60 | 25-35
{44-701Clay loam, Silty.CL CH {A-6, A-7] O 190-100180-100{75- 100.70 1005 35-55 | 12-30
i | clay loam. i i i i i i i i )
i i | i | ] i i i i i
B et { 0-43]Sapric material Pt 1A-8 {0 T R T Tt A BT
Linwood 143-60/Silt loam, sandy!CL, ML, i{A-4, A-6f{ O ! 100 {95-100!60-100!35-95 | 15-40 } NP-20
| i loam, silty i SM, SC | i i i i i i i
i { clay loam. i i i i i i i i 1
1 1 ] ] 1 1 ] 1 ] ] ]
1 1 . 1 1 1 [ 1 1 1 1 ]
Lp, Ls¥cccammaae— i 0-121Silty clay loam |CL 1A-6, A-T7] O 195-1007190-100{85-100170-95 | 30-45 |} 12-22
Lippincott 112-2218ilty clay, " iCH, CL 1A=-7, A-6} O 195-100190-100180-100]70-95 | 38-60 | 18-35
! | silty clay ' ' ' ] ! ' i ‘ i
: i loam, clay. i ! ' i i i i '
122-27,Gravelly silt IML, CL, A-4, A-6} O }70-85 ;65-80 160-75 ;50-70 | 22-40 ; 2-15
H ! loam, very ! CL-ML { i i i i i i }
i ! gravelly loam. | i } i i i ) i
127-601Stratified sand |GM, GW, |A-1 | 0-5 {25-65 [15=45 {10-35 | 2-25 } --- | NP
! ! to gravel. i SM, SP | | i i i i i i
1 | 1 1 1 [} ] ] 1 1 1
1 1 1 t ] 1 1 1 I 1
Ma--—————ememcee e i 0-10{Mucky silt loam i -— HEET i 0 R N T e L T T L S
Martisco {10-25!8i1t loam~----== - 1ML A=Y {0 | 100 195-100!85-100!60-90 | 25-40 | 3-13
125-601Marl—————cecea-o ' -— I ) e T Bt B Tt B - io---
i ] i | | i i ) ' i i
T | 0-8 {Silt loam------- TML 1A=y { 0 } 100 195-100!85-100{60-90 | 25-40 | 3-13
Martisco Variant 8~60iMarl--—=ae——————- i - HERS HEE R B T T B e R
] ] ] 1 1 ] 1 1
i ] 1 1 1 1 1 1

See footnote at end of table.



SOIL SURVEY

Percentage passing
sieve number--

USDA texture

T
!

TABLE 14.--ENGINEERING PROPERTIES AND CLASSIFICATIONS=--Continued
|Depthi

Soil name and

168

>
P > o o ia) NO ™ [SVE- o] oo no un nao T nn N [V~
— O — 32 — — M - o= - N | 1 —3m - N - o
oo ' 1 | [ 11 [ [N ) t | L 11 1 o. ) ]
- S = n ™ Funm TN oo nun o 1 1 Mmoo on un = ™ N
ol — — — o — — — — —— — —
=} =} n oown O © ouwn on un coo nun N =}
e = n o Tunm o= nwo T T ' ] T ~0 o= = 1 mon
E [3) | J ] [ 1 [ 1 ] | 1 [ [ ' 1 [ |
A o Ne) [\ o O NO O N own no o ' ' nunn nun o 1 [Ty
— N o™ N 3 NaaXaY] ™ T . ™m anN NN ™M N ™
[=X=2%
n n n ouno wnn [S¥S) no o o unun no o o o o
(=) N =} ~ O - oo —— o o 1 ] [y ~0 WO — [< =
o 1 ] | [ [ [ (B 1 ] ] [ 10 ] i [ 1
N o o o [=X=¥=] oo no no o ' ] noo on ©O o o o
o~ ~ n OO T ~t~ o o =) 0 e~ nwo T O N
(=} oo [eX=] oo o cooo o o
(=} n n ooun oo oo oun N ooo no o o o o
(@) — [ [se) — — 0 — — — N [o,) ] 1 —— — O\ — Vo) N — N
= ' 1 1 10 [ 1 [ ] 1 1 [ [N ] ] | 1
o n n nunn numn nun own wn | | nwnn nn O un o
(e ~ V) ~ 0~ @ ~ o o @ €0 O O ~c0 N © O
(=} o oo oo oo © oo [oN =] o o
o o o ooun oo oo o oo0o o0 N o o
(w] — — (e, — — 0 —— o0 — — — (] (] —— -— [ [Va) — —
— | ] 1 [ [ oo [ 1 ] ] [ [ ] | ) ]
wn o n noo [=)=) - no o ' 1 nunwn no o o 0 n
o @ ~ @ N o N O ooy won O N o~
(=} (=} oo oo oo o coo [=¥=
(=} o n oouwn oo oo o ooo o0 un o
— — o - — N —— o0 — -— ] ) — — [t [t o (w]
e 1 ] 1 [ [ oo [ 1 ] ] [ 1t 1 ] o o
n n n nunn nun —— nn n ] ] nunn nun . o - -
o 2o} o~ 0O O . o O Oy W0 ™
2]
[ [=] o o
o e n n n— ne— — nwnn n N
olo o ] | =3 ] oo oo [ ] o o [ oo ' 1 o o
A cla o (=} oo oo o ooo o o
el
o~ Ne] NV} O~ T~ o~ O -~ ~ o~ N
(@] \ t [ [} [y [ [ ' \ [ \
m < << < < < < < < < < < <
w - - - - - o~ - - - - - = - - - -
< = V<) e T~ E Y] ~r~- Ve XVoSVe] © @ E gV XVe) WO O = E <]
< [ ] ] [ [ [ [ | 1 1 [ [ 1 [ [ ]
< < < < < < < < < < < < < < < o L a @ <
. |
o =
P - - - ) - - - -
- | i T Jwn . | = - o] = J e e of a AaEE a4
D) = = M oo [5) [ oo o [ERTNE) o thnw ==
-~ [ - 1
[= YLL l.L - w3 - - - - - - . - - 0, 0O, -]
o 2003 a0 aaJawn | = - o] JUL IV B | F - - JS IS [ | .0 LoaAanyg Q0 J
= o o T O=E =0 oo Lo o a. O ToL oL YN " [CRENT
e mm e m o e s T e T e T e e m L L S e e e e L T e e e e L e e e L L o L e e e T e L L L L e e e e Lo e
] - | [ - > - - 1> 1> 1 | -
] £ £ (=] | E £ E 1 ® E —— 1@ [ B - I | £
] @© © 1 @ - 1 ®© © © 14 ® © ®© 'V~ [ ) S o 1 ®
1 ] o 1 OE o oo 1o o el b o 1A £ ® C 1 <]
' —~ — = ®© [ — e ) L} [ ] Il ® ©w © [
1 - | o+ 1 - > 1= LT T} RS 1 + 0 n 1 -
| NE P | >t I > E > > m | 2@ >™E P23 I 22> ® I ~EH O ) >E
£ ©®® o~ E@ A ©+ E®C T - CT@C— E OO © © ® O E ® ® EE® o > E ®©®
© —~ 0 A @~ >0 VX ®~0 OX HHO ®HOHO EEC T 0 @OO>™ HA>—~ @ ~HO
o o~ u O 0~ Lo U+ =0 0O co o~ v - OO0 OO0 s o o~
—~ . —~ .~ ~ 00 .~ 0O > - vowes o ~+ 44 H AOO A .
> m >y - ~0 E EC DD E L DD MHE >»>  HA O > > E >0 P> > >
2 P OoCE PX>0TLPD LPPLOCOPT PP PP OPLPO SELLE LPOODOT >0 > @ ® » P OO
— —~—~—~ @ —~ @O OO0 ®W A—AAA 0O AAHA A~ O~ aoy Qo -~ 0 — ©—~ @ [ ST — ——
-~ - 000 HALAA VO AAOOOO AHAH®W HAAAHO CTCOV A-HHOH AAOL PDPW A -HAOO
%2} 0 x| noov = nwn = nn “nnnn w0 [Z2 B nnnwn no O v [
ﬁ — [=] NN = Ne) o - o — un "no o ~ O n o~
Vel o O ~ M 0 ™M 32} — w0 [= X oV Ve T o~ oMo — N O -~ ™
[+ ] ) ] [ n [ ' [ 1 } | ) [ [ ' i ] 1
= o Ne) — o~ 32} [oV-3 = oo O - o - oom ow =~ o N
N N ™ — [qY] E4 o - N ™M —
I 1 1 I 1 ) | | 1 |
| 1 ] ] 1 1 1 1 1
-1 1 I 1 1 ] 1 1 t
~%x | 1o U 1 ] 1 ] 1 1
am | [ [\ ] | 1 ] ' 1
— a1 1 © a ] 1 ] ] | |
o =1 [ [ 1 ] ] ] 1 ]
o = I 1o = | 1 1 ] 1 ]
E -t 1 ® [N J | ] 1 ]
> -l 8 1= - [ o | ] 1 ]
n NS s 1 V] [ a 1 [ 1 ]
OE I ® | = [3) 1 E > 1o Qo 1< [2a)
% < (! 1 ®© oo 1 0 = > 1 - o = 1o O >
© = -1 E (] = o 1w ) [ =z © 1> oo
€ Nx @ U= + 1+ -~ 1 X Q. [ —
~ O A N © -~ [ [\ (7 ~Q 1< -~
moc—x= - m - I o 0o (=] << @ < A < O
o= = == o= L= »E N = ® = c= 0O
= = = = = = = = o

loam, gravelly
sandy clay

loam.

45-60)Stratified sand
to gravelly

(]
]
i
i
1
]
1
]
1
1
sand.

37-451Gravelly clay

See footnote at end of table.



169

Percentage passing

iFrag-

TABLE 14.--ENGINEERING PROPERTIES AND CLASSIFICATIONS--Continued
Classification

LOGAN COUNTY, OHIO

>
)L = w0 — = oN (= OO e OO WO [ Re) un [Te} un
0~ O —mM — [aVNeV} N —— — g T a ™M o (o)) n TN [=p) w TN
© O T [ 1 [ ] [ 1 [ 11 ] 1 U a., [ a., I ) o [ | a.,
— -+ C O~ o o wn (= T M (s} [oNoNe] o umn = (s} o = - = (s} a., = - =
T L T O (=] [ Ne) (=) [N ] o oOOOo o n [Te) un n
o > o (201 TWH = = T = @ O O T un = o n | un 1 [=) [fe) 1 wn = t
3 E o 11 1 [ ] [ 1 1 01 [ ] o N ] [SVI} 1 o N ] [V | ]
(ot o) 0. AN [l [oye) w0 w0 N OO Oo nun (=) v v 1 v I v v ' VN '
o [aVUNo g} — o N [aVNeV} N nuwuwn [aVN1a} o N gV}
-1
(=] [l en Ren ]}
ouwn w no wn [N e wn [oNoNe) ow (= w e} (=] [ Ne) (= [Tg} [Ig} (=] OO (=]
o o~ O o\ — (=2} [e ¥ e ¥ (=] — o o [=a] [Ta] w — O~ — un n - O [~ -
[=] 11 ! 11 A [ 1 [ | [ [} ] 1 U 1 ' ] ) 1 [ ] U
[sV] ouwn (= no [Te] o O w OO0 o n (=) w0 (=) [aV] nuwn (s} w0 [=) [aV] wn o
w0 un 0 [l M~ O AN [l [ el N gV} [salsal N [aV] [sal2a]
e e o e o e D e e e e e e L e L e e e e e e e o e e e e e e e e o e e e e e e e e e e e e e e e e e i e —————
I o OO (= [oNe] o [oNoNe) OO0 O
— OO w OO (= OO o OO Oo oo o o [=) o no o o o o n o o
[«}] o - [} — - - - — - — [l [l N - [=a] [l [ el o ~ o [oa]
Fel = 11 [} 1 F. ] [ ] 1 10 [ ] 1 ] ] ] [ ) ] ] | ] 11 ]
£ [oXe) un nun w ouwn [ O OO [=Ne) o wn o ~ [oNTe] o w (=] [l o N [
3 @ 0 [l [eaYe)) N (Yool @ [oaWeaY ey} [ea¥en] N (s} (s} 0nwn - o (s} nun -
n_l||| T T T T T T T T T T T T T T e T e T T T T T T T T T T e T T T T T T T T S T T S s T m e E T
*l (= [oNe)] o [oNoNe) oo [= o o
o o un [=4 oo o [oN =N w] oo o wn wn un [oNe) o w [Ta} wn (=N o) o
> o — Oh o OO o - — —-—— - - — o~ o~ [Te o« — (o) [l [l w @ — (=
[H] - [ ] oo o [ 1 [ L [ ] ] 1 U [ ] ] 1 U [ 1
-~ no o - — 0w w nunumn [oNw) o [=] un (o] O W o o n N o n o
wn [eaYe)) [ee] [eaNe)) N [opNeaRe ) [eY o] N = (s} [aV] O n (s} = (s} N O n ™
[= OO0 O OO o oo o [oNe] o
o wn [sNoNe) [N e (= un n o [oNe) (=] wn w (=] oo o
= o9 Tt o0 o oo o [ [ 1 ] 1 1 [ ] ] 1 ] [ | 1
— O un - - - - w0 uin nwn un (=] o o [wNel [= (=] (=) (=] oo o
(=)} [} [opNe Yoy} [eaN o) N [ el ~~ o [aalVol o [l [l o 0 (s}
e e e e e e o e e e e e e e e e o e P e e e e e e e e e e e e e e m e e — i —— —— = —t = —— —— —— —— —— —— - ———
al
[2] Q (=] (=]
LN ol o nuwn un N o un un - N N un [Ta -
o olo oo 1 OO (= [w Nl (= [ojeNe] 11 | ] ] 1 (=) ] 1 1 ] o ]
AN clo. (= [N =] (=] (=] (= — (=] (=] o (= — (= (=]
£ Rl
O ~ e OO O [l [l N [l N -
(=] 11 ] [} J 1 t ] ] ) [}
= <T <X << <L <X < < =< <X < < <
= nd - - - -
[75] - - - - - - - - - -0\ — - - - -\ ™ - - QN
< TO = O I~ el = T = o~~~ OO e = E= O I I T 0 Lo I ) = B o I =0 —
< [ ) [ () [ i [ | [ i i I <t < ¢ [ I ¢ <C 1 { U<t | [ { <t <C
< < <X <L <x < < < < L <L <L < <X =< < < < < <0 < < < < < <X <
- —
el = =
o ] - 1 - - D e - - - - - NS - - - -
bl - o g | -1 1 Jd 34 T = nd SNz 100 X = A o= = —SJNEZ 00 FZ X = [a D20
pe 1 [ 1 ~ 1 11 Vo -~
c - -1 - - aod =] - . = - ¥ «, 1F ~0.0, - - ~0, 0. ~E e 33 =00 - - -0, O,
> [ e § — O — 3 - 30 30 js of= niie of — — Jn Jona ny 0O oo wn Jn3onang a0 a.own
oo [ 8] oo [ O X = oo (S [ = = 72} =0 (@] = = 0 zw0n (&)
i I > [} - 1 [ I | - B ] ) ) " =
[ [} I E +» I E +L [} g > +L 1 © 1 — [} o " E > —
Q [ ' 1@ — > [ — [ ) Q@ — 1 c ) Q ] - > = | © T [
~ [l ' 1 O — D 1 O .t 11 o~ - £ > 3] E > > £ g 3] £ 0C >
3 [B7] [} I~ w - [ wn [ I | —~ 0 w0 © — > v >y o @ = [ 3] W = > T~ @© 3]
+L ' -1 1 . e 1 [ > . o —~ T £ — O E > “ e} o wE — (o) (2B
= 1 ~E 1 I >™»>E DT W E V- - [ | el B = — VC QT — O U @ [0 — — > 0T — = E oo
[H] EE @ ECcOCQO 3] £ E E [ | CTE~HE® >0 00 e O~ @oow g >
+ © T oI @G~ O+ OO Q @ 3] [ I I | ~ © O © O > TN~ > o O e Eed A > > U0~ 0T
Q0 1 QO P~ [ole) o [ 2 I | (SN e) o — 1S “~ @ — — o — — o0 “~ @ A O+ C
< —~ 1 —~ -~ —~ —~ — [ | — > — o) - o5 e —A = *>.@© — —~ el I S —~— Q @
a >0 PP E > LI} > + > Q EEPLP WD QVUEDVE [H] U >»T L OT ] > o
(2] L U E PP~ T OO L P +L D>u D Dn P e D> T > >0 Qo | C > >0 C 0T > > % C @ c > ™ O Eo
o —~ O~ @© —N~H %S 0O~ — — — M O @ — @~ O~ 3] -0 0L O® @ OO MmO C 3] © QT L Om® WU C
—H—~ 0 O e NP~ O ot o~ —~ o~ —~ —~— N~ O o VI~ Pw0 L S IR N o L >0 - ) O @©
0n o — nwv 0 nwn 72} [ ] n o (8] (&) = %] (&R 6] %2} (&) (&) %2} (&S] %]
= o~ e O~ e = (= — - (o o) - w (=] w (= gV} o = (=3
L - e — QN e [ea= o O — 0 — w0 e (=2} — e n— e @ - e = — el
a, {4 1 | [ ) ' 11 1 [ | [ ] ] ] [} 11 [} 1 | 1 [ ]
[ — O~ el oo [ e [oe)] = o — OO (=] (=] [=,} n ouwn w (=] [} N o =
[ — = — I} = — - n — — — —
1 [} ] I ] ] ] [} !
1 [} I ' 1 ] ] ) ]
[} ) t 1 1 ] ' [} 1
el ] [} ' [} ] ] [} ] ]
c [} ] [ 1 1 %] ] ' 1 1
@~ [} ] | = 1 L] [ ] t 1 )
o [} 1 1 © | 1 — Nal ] ] 1 1
(e 1 ] [l | 1 Q o ] 1 [} 1
£ E 1 ] [ 1 ] > = ] 1 ) 1
@ > ] ' [ ] 1 © s 1 ) t 1
cwn t 1 1 = [ -] [} 1S 3 1 [} t 1
] ] 1 [ =1 [} ob o | ) ' )
— Q. [} [ I =4 1 c [ ] [ o) o 1 c ]
-~ @ 1 1 O 1 0 [ el | E - - 3] o 3] [o]
QO E [ [ 1 L " -~ I @ wn ] - £ (9] o £ (9]
72} 1o [ [ [ =1 | = 4 +2 +L *x T 2] »®x T 2]
m @ 1 @ | @© 1 @ [ ° o [£2Rye) ] . O 3]
U o £ 0. O o T 0. L 0. ol O X O, O o [ [o - [
o. o, o, o, a., o, a., o= [~

See footnote at end of table.



SOIL SURVEY

TABLE 14.--ENGINEERING PROPERTIES AND CLASSIFICATIONS--Continued

170

>
L X n 1 O o [\ nn 0N [Te} n © [Ty} v o
- — TN - ™ ol —— - o ol — - - — —
(S o) ' [} U 1 [} [ 1 [} ] o. i 1 I t [}
- c M - N I =] o T ™M n [T = [alE- -] ™M n o wn
a, . (VR eV) - - —
o L o [N e n n O 0 O wn w0 o o ['a} o o un
- T ~O0 Mn Ed N el £ ' T = - n N
=] Q \ [} \ \ ] Ul ] \ ] ] ] ] 1 1 1
bl o o [eR =] o n w0 NN (=] o o 1 o o ['s] (=] '3}
— N wwn o [\a] [§V] o N o™ ™ [§V] [\a] o = -
° :
o wnwn o wn o o un un wn o o '3l ('3 o o o
o [=a} [>aR =)} (=) (=) — [=2Y- o) [=e] o~ o~ — (=) [=a} (=2} (= (=2
o ] [ L] [} 1 ] [ ] 1 1 1 1 [} ] 1 !
=) o o no un o wn w0 n (=] wn (=] N o T3} (=] o o
< n WO W © ~ O~ n o n t~ [Ta} E
o ] el et O
(20 | [oNe) (=] o o [oNe) (=] (=] o o
(2 S o [eNe) o o o O O n wn o o o o " o o
®o| o A e, = — - - o o ~ o~ - = - -
a o = ] [} 1 ] ] t1 [} [} ] ] 1 ] [} ] ]
£ o n o wn wn o [ Ne) n (=] wn b~ Tal [Tal ['al o (=]
M.wuu ~ o~~~ = =B = Y (=) [oaN =)} b~ =] un =] =] O o~ 0
L T g =
«© o [oNe) o o o o o o o
+ O o [eNe) o o w0 wn o o o o o
c > [e] — Lol d o o [e] [eNe] — — [+o] [Va) — — — - -
v o - ] 11 o o o [N o) 1 ] ] [} ] ] ] ] I
O -~ o [=Ne) — Lt - — - (=] un o N w0 o o (=] o
— 0 [=a} [ealey] (=) =] 0 eV} (=) (=23 (=23 (=8 [l
D e m e e o e e e e e e e e e e e e e e e e e e e e e o o e e e e —— e ————_———— e e o
(= o [oNe) o o o o
o [eNe) o n o o o o
. — —— o o (=] [oNe] o — (o] o~ o o - - -
= ] [} o o o O O o t ] ] o o ] 1 [}
n N - - — - - un n [=] - - n non
[=a} N =] Yol [\al [=,} (=4} o~
7]
[
Mol 0w nwn o [Te}
olo ] [ o o o O O o (=] ] 1 o o o o (=]
ra =19 o oo o o
o~
Vel Nl Vo RVe] O~ E 4 el t~
o | ! L) ! 1 i 1 1
= << << < < << << << << <<
T - -
0 - - ~T O - = - - - “p~z - -
<< =r o~~~ = o~ e~ = = O O — O O )Lz un
<< ' [ 1 1 | <T <T [} A 1 | ] | | <T<C | 1
<< <L < << << << <L T << << << < << << << <<
i |
o =X
Py - - ' - - - - -
o g0 T JaO4Jd4 i . | i | o, = JU I | — =
Lo Ox = Oz O OO P2 24 (&N &) =EE = (&) [2]
- [] ] 1 1 ]
< L | - -] - - = L | 'Pw -} - - - -
= JoxTxT JoOoxT | JU .| 20 o | aLBe a0 | a0
E oL == © o oo (SRS (&) 0 (SR &} = x o
[} i) t - - I - ' > ] -4 > ] -
] © @ ! E £ I E ] + > > o t £ o ! E
[ ] — ] @ ® ! ®© ' — — < ] @ c > ] @
= [} oo ' o] o) 1 O ] -~ > — (1] ] own @ ] o]
> 1 t -~ ] [ ] ® o [ n > 1 — 0 ' —
2 1 > >y ) > . t > ] > = > > > — 1 - - e ]
%] 1 PP 1 > © > E 1 ~® | ~"E®@ O®OO® VA ' >E ©DwuEg ] -
o £ —Ad E © — © @ EEH £ E®cH o= o o =1 © @© %] [ E =
+ @ A @ HO ~HO © ® O @ ® OO o A > @ ~O -=HOO @ @
o wwe O o o~ [sle] o o~ — “— @ O O+ %P o o©
<< — — R —— > . — — I R B TRl IR SR — o o — —
a - - 20 Dy L E OV EOVETEE®L WO S E P E >
0 P ks P LA B PO @ P SMCO>0C® O @ S P PLPOGCOOCO L »
> — O A AAAAA ~ -0 ~ W—HOOMOMOOLOA® —~ ~H—~HOLOH —~
" A H AN OH N HABNH M AN HLANAAPPS ! A A0 HPAH DO )
w02 0o (2] (2] (2] 0 (2] o (&) (2] (2] (2] (2] (2] (2]
< = O — (=] N O ™ [\al wn ™m o ™M O o
+ o~ AN O [=a} N O — 0 - ™ =r Yol — ["a Yol @ o
Qa, {=1 ] [} 1 ] ' 11 ' ! 1 ] 1 ] 1 ] 1
[ — o T O o — onN o ™ ) 0 o o 52l o ®
a [§V] o — — [\a] = — 9}
] 1 [} t ] ]
] [} 1 ] 1 1
' [} ] ] ] 1
o -1 I ] o ) 1
f=4 [V | 1 ] ] ] 1
@© ~ al 1 ] | 1 |
[o] o | ] ] [} ] [}
[ =] 0 | ' ' 1 ] 1
EE [ ] ] [} ' (2] 1
T > -~ ] ] 1 ] ) 1
cw N1 ® [ ' ] ] = [
O O o ' 1 1 (3] I -
— Q. [SEN ] o) O [} [ ¥~ ] < 1A
— @ (20} [ 1~ [ | c +© [
O E [S VI < [ [ ' ® [ I~
(2] -l sl [ el I O t o [ [
m owun m o [~ <<~ 1~ -0 | ©
(SR %] ol 2 £ —~ U2 o n T D © =
(2] (2] 2] (2] (2] o =

i40-80

| 45-85

5-100}80-100{70~100

5-75

9
5

very

very shaly cla
loam, gravelly

sandy clay

Shaly silty clay
loam.

loam, shaly
clay loam,
shaly clay.

hemic materia
45-63{Sandy clay loam

gravelly silt

loam.
20-60)Sapric materia

1
1
'
i
1
i |
0-14}8ilt loam-------
i
'
i
|
i
1
i
i
i
)
i
i
i

14-45

See footnote at end of table.

Wea Variant

Welmmmmmmmmmmmmmmee



LOGAN COUNTY, OHIO 171
TABLE 14,--ENGINEERING PROPERTIES AND CLASSIFICATIONS--Continued
j ! 1 Classification |Frag- | Percentage passing i i
Soil name and iDepth{ USDA texture | HE iments | sieve number-- {Liquid | Plas-
map symbol i i { Unified |} AASHTO | > 3 | i i i ! limit | ticity
; i ) i tinches} 4 i 10° 1 40 3 200 3} | index
E In 1 i ] v Pct ] i i | T Peb 1
(] 1 ] 1 1 1 1 i ]
) 1 1 ] 1 1 1 1 1 ] ]
WKF oo mmmmmmcmmmm o e | 0-6 {Shaly silt loam !GM, ML  lA=1, ! 0-10 {35-70 !35-70 i25-65 {20-55 | 30-40 | 4-10
Weikert i H | i A-2, ' ! ] | i | |
i i i | A-4 ] i i i ' i i
! 6-181Shaly silt loam,!GM, GP  |A-1, A-2! 0-20 {15-60 }10-45 | 5-35 | 5-35 | 28-36 | 3-9
! | very shaly silt| i 1 ' | i i i
! | loam, cherty ! ! i ! i i ' i i
i ! loam. i H i i } i ' ) i
118-60{Unweathered ] ] i ] i ] ] i i
; | bedrock. i | i | i } i i )
] ] ) (] 1 [) 1 1 [} 1 ]
1 1 ] 1 ) ) 1 ] ] 1 ]
R ettt i 0-121Silty clay loam |CL {A-6, A-T7T! O {100 {95-100{90-100175-90 | 30-45 | 10-25
Westland 112-45{Clay loam, siltyiCL VA-6, A-T! O 195-100190-100180-90 }65-75 | 35-50 | 15-30
1 ! clay loam. i | | i { i i - i
145-50{Gravelly silty }CL JA-6, A-7] 0-5 165-75 {60-70 {55-70 {50-70 | 30-50 } 15-30
! | elay loam, 1 H i i i i i i
! | gravelly sandy | ! i i i i i i
{ { loam. v ! i ! H | ! | !
150-60)Stratified sand }SP, GP, 1A-1 i 1-5 {30-70 j22-55 | 7-20 { ¢-10 { =--- { NP
i | to gravelly ! SP-SM, | | ! | } | i 1
! ! 'sand. { GP-GM i 1 ! i i i i i
i : 1 ] 1 ] 1 ] 1 1 1
[ ] 1 1 . 1 1 1 1 1 1 1
D R el ) 0-8 1Silty clay loam |CL {A-6, A-7] O { 100 195-100190-100175-90 {-30-45 } 15-25
Westland { 8-43iClay loam, loam,|CL {A-6, A-T7} 0-5 190-100)80-100,80-95 165-75 | 27-45 | 15=27
! | gravelly loam. | . i i i i i i ) i
143-52|Coarse sandy {SM, SM-SC}A-1, A-2} 0-5 {90-100{85-100;45-75 {15-30 { =--- | NP
; i loam, loamy i i i { ! { i i ;
! | coarse sand. i i i i i i i i 1
152-6018ilty clay=----- ICH, CL  1A-T i 0 1 100 I 100 195-100185-95 | 45-65 | 25-40
i i i P ' ' | i i | i
[N TSR - ! 0-10{8ilty clay loam {MH, CL  {A-6, A-Ti O 195-100{90-100i85-100{80-100{ 36-66 | 15-30
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: i clay, silty i B i i i i i i |
) i clay loam., ° i ' i ' ' ] ] ' 1 _
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! ! clay, clay i } i } i 1 | i i
| | loam. i i ! | i | | i i
i i i i i i i i ' i i
WX mm e mmm e } 0-34{Sapric material |Pt bo——- e P Bt AT T T BT
Willette 134-7018ilty clay~====- {CL, CH {A=T i 0 1100 ) | 45-60 |
) 1} [} 1 1 ] 1 1
] 1 ] 1 1 1 1

95-100190-100,85-95
1

25-34

* See map unit

description for the composition and behavior of the map

unit.



Wind
erodibility

SOIL SURVEY

Erosion
factors
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0.37
0.28
0.17

Absence of an entry means data were not
potential

Shrink-swell
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oderate~-----
oderate~—----
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M
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tLoW=—mmme e
{LoW=mmmmmmeme e

ILOW~mmmmm e e

n
5
.3
y

pH

0.16-0.20!6.1-7.3

0

Soil
reactio

The erosion ‘tolerance factor (T) is for the entire

i

i

1

i
0.12-0.1713.5-5.5
0.04-0.10i3.5-5.5

water

icapacity
In/in

iAvailable]
.16-0.2016.1-8.4

> means greater than.

profile. Wind .erodibility group is for the surface layer.

TABLE 15.--PHYSICAL AND CHEMICAL PROPERTIES OF SOILS
avallable or were not estimated]
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Depth |
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Soil name and
Berks

map symbol

Algiers
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TABLE 16.--SOIL AND WATER FEATURES--Continued

i i Flooding T High water table 1 Bedrock i 1 _Risk of corrosion
Soil name and iHydro-} | ] 1 : H i 1 | ! {Potential] 1
map symbol ! logic| Frequency | Duration JMonths | Depth | Kind {Months | Depth |Hardness{ frost |[Uncoated {Concrete
igroup | H H i i | i i | action { steel |
i i i i HE 3 i i i In T i i i
] i i i i | i H i i !
| g i D iFrequent----i{Brief to |[Sep-Jun| 0-0.5!Apparent|Sep-Jun| >60 | o-—- iHigh----- iModerate [Moderate.
Wallkill : i i long. i i i i i i i i i
. 1 1 1 t t 1 1 (] 1 1 1 1
1 1 i 1 1 1 [ 1 1 1 ] ]
WelA---mcomemoee i B iNone--—--cou- ! -—- e 1 >6.0 | --- |- i >60 T iModerate {Moderate |[Low.
Wea Variant i i i i i i i i i i i i
i i ] i i | i H H i i i
WKF=ecmeee e i C/D iNone--=----- i -— | --- i >6.0 | --- TS { 10-20 |RippableiModerate |Moderate |Moderate.
Weikert i i i i | i i i i i i i
i i i ] i i ] i i i i i
WEtommmmmmm e | B/D |Frequent*---|Brief----- \Dec-May| 0-1.0|Apparent|Dec-Mayi >60 Po-—- tHigh----- iHighe==-- iLow.
Westland H ; i i i H ! i i i i i
i i i i i i i i i i i ;
L i B/D |Frequent®---|Brief-a--- iDec-May| 0-1.0{Apparent|Dec-May| >60 i --- jHighe-—-- {High--~~- iLow.
Westland i i i i i i i i i i i i
i i i i i ! i i i i i i
WVemmmmoe e t D iCommon¥*—wa-- {Brief-=we-- iDec-May{ 0-0.5)Perched }Dec-May} >60 To——- iHigh-—--- tHigh—---- tLow.
Wetzel i i i H i i i : : i i i
i i i H i i i i i i i i
WXmemmm e e e i A/D |Frequent----{LONg~=-==~= tNov-May! 0-1.0}Perched }Nov-Mayi >60 T --- tHigh----- {Highe==-- iLow.
Willette i i i i H i i i i i : i i
i i i i i i i i d i i
* The flooding is local ponding in depressions that receive runoff from higher lying adjacent soils. It is not the

direct result of streambank overflow.
*%* See map unit description for the composition and behavior of the map unit.
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TABLE 17.--ENGINEERING TEST DATA

]
0-101Ap
0-10{Ap1

]

]

Depth
in

S AL

t
r
11701 17-221B22tg

89653158-70
26397120-29
26398141-60
2584628~381B2ug
911691

(AT}

Repor
tnumbe

LG-24-}
1LG=-25-

LG-41-

Parent
material
outwash.
Lacustrine
clays and
silts,
lays and
Lacustrine
clays and
silts.
Glacial
outwash.

Glacial
Lacustrine

i
i
i
i
i
d
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i

N @

2, T.
about 1
34, T.
8 E., about
5, R.
3, about 1 mile

13

location

8 E.
mile west of Russells

Point (Modal)

R.

1/2 miles southwest
of Pickerelltown

Soil name and
(Modal)

Monroe Township, about
miles west of Russell

Point (Modal)
southeast of DeGraff

(Modal)

Richland Township,
about 4 1/2 miles
northwest of Belle

Eldean silt loam:
Fulton silt loam:
Stokes Township,
NW1/4NW1/4 sec.
Latty silty clay:
Stokes Township,
SE1/4SW1/4 sec.

6 S., R.
Montgomery silty clay
loam:

Miami Township,
NW1/4NE/ 14 sec.

13, T.
Sleeth silt loam:
Center (Modal)

S.

1
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TABLE 18.--CLASSIFICATION OF THE SOILS

[An asterisk in the first column indicates a taxadjunct to the series. See text for a description of those
characteristics of this taxadjunct that are outside the range of the series]

[]
1
Soil name i Family or higher taxonomic class
)
:
E
*Algiersememmcememceccm—enee | Fine-loamy, mixed, nonacid, mesic Aquic Udifluvents
¥BerkS--—-m=wmcmcmmmmemeoee i Loamy-skeletal, mixed, mesic Typic Dystrochrepts
Blount-ccmemccmcmc e { Fine, illitic, mesic Aeric Ochraqualfs
*Brookstone-w—e—emcommcaaaaaa { Fine-loamy, mixed, mesic Typic Argiaquolls
Carlisle--—ceccccmmcmcnuaa—o | Euic, mesic Typic Medisaprists
CaSCO-—~—w—mewem—cecc e i Fine-loamy over sandy or sandy-skeletal, mixed, mesic Typic Hapludalfs
Celinae==c-—cmmecncce oo { Fine, mixed, mesic Aquic Hapludalfs
Crosby==-ce—mcmccmacmcccao i Fine, mixed, mesic Aeric Ochraqualfs
*Del Rey=----coc——meca—cnaa- { Fine, illitic, mesic Aeric Ochraqualfs
Edwardse—e——ecmccmcanaaaaa } Marly, euic, mesic Limnic Medisaprists
*Eel--mommmc e i Fine-loamy, mixed, nonacid, mesic Aquic Udifluvents
Eldean-=-—emcemcmcaceccme | Fine, mixed, mesic Typic Hapludalfs
FOXmmamccmm e | Fine-loamy over sandy or sandy-skeletal, mixed, mesic Typic Hapludalfs
Fultonee-cccocccmccam e i Fine, illitic, mesic Aeric Ochraqualfs
Gallman--=-ceccmmcmccaaauan { Fine-loamy, mixed, mesic Typic Hapludalfs
Geneseee--mcesmmmccncneuo i Fine-loamy, mixed, nonacid, mesic Typic Udifluvents
Glynwood=--ecmmcemcamc—aeo | Fine, illitic, mesic Aquic Hapludalfs
Haskins---c-wccmcmacneoao i Fine-loamy, mixed, mesic Aeric Ochraqualfs
*Henshawe=-emeomcmcccmamaaas | Fine-silty, mixed, mesic -Aquic Hapludalfs
*Homer---—eeeemmcmce e } Fine-loamy over sandy or sandy-skeletal, mixed, mesic Aeric Ochraqualfs
Latty=~c-c—cmcccccmae e i Fine, illitic, nonacid, mesic Typic Haplaquepts
Linwood-==cccmccaccncaanaa | Loamy, mixed, euic, mesic Terric Medisaprists
Lippincott--—ceccmcmacaao—o i Clayey over sandy or sandy-skeletal, mixed, mesic Typic Argiaquolls
Martisco--=cececccmanncnaca { Fine-silty, carbonatic, mesic Histic Humaquepts
Martisco Variante-ee--a---- { Coarse-silty, carbonatic, mesic Typic Limnaquents
Miamian-----cececccnccu—oo { Fine, mixed, mesic Typic Hapludalfs
Miamian Variant---------«- { Fine, mixed, mesic Typic Hapludalfs
Milton--=-ceccmmccccceaoea { Fine, mixed, mesic Typic Hapludalfs
*Montgomery----ee—ccecmccao- \ Fine, mixed, mesic Typic Haplaquolls
*Morley----——==-ccmmcmoe—na | Fine, illitic, mesic Typic Hapludalfs
Muskego-==-mowecmcacmm e o \ Coprogenous, euic, mesic Limnic Medisaprists
Nappanee----=ccec—ceee———~- | Fine, illitic, mesic Aeric Ochraqualfs
Ninevehe—cecmcocccamcwmcaa ! Fine-loamy over sandy or sandy-skeletal, mixed, mesic Typic Argiudolls
Ockley=e-emmomemmcccnemean { Fine-loamy, mixed, mesic Typic Hapludalfs
Parremeecece e eeae i Fine-loamy, mixed, mesic Typic Argiudolls
*PattoNn-ceemmcme e cmcceeeea | Fine-silty, mixed, mesic Typic Haplaquolls
Patton Variante-----eco---- i Coarse-silty, mixed, (calcareous) mesic Typic Haplaquents
Paulding----ce-cmecaeaao } Very-fine, illitic, nonacid, mesic Typic Haplaquepts
Pewamo=weccmcmcm e \ Fine, mixed, mesic Typic Argiaquolls
*Rodmanee——-cemc—cecammeao i Sandy-skeletal, mixed, mesic Typic Hapludolls
¥St. Claire-eececccmmeacccaas | Fine, illitic, mesic Typic Hapludalfs
Shinrock------ccceccamec--o | Fine, illitic, mesic Aquic Hapludalfs
Shoals==w-cucmmcccmcmceeas 1 Fine-loamy, mixed, nonacid, mesic Aeric Fluvaquents
Sleethe=cencmeccncman-- i Fine-loamy, mixed, mesic Aeric Ochraqualfs
Sloan-—=—mmeecc e \ Fine-loamy, mixed, mesic Fluvaquentic Haplaquolls
Udorthentse-emmeecccmeaaax | Loamy, mixed, mesic Typic Udorthents
Wallkill-cecmcmmmmccecee } Fine-loamy, mixed, nonacid, mesic Thapto-Histie Fluvaquents
Wea Variant------cccceeca-o | Fine-loamy, mixed, mesic Typic Argiudolls
Weikert-—---caccccmcama-< i Loamy-skeletal, mixed, mesic Lithic Dystrochrepts
Westland----=cecccccmaaaaa i Fine-loamy, mixed, mesic Typic Argiaquolls
Wetzel=-eceacaammaao ——————— { Fine, illitic, mesic Typic Ochraqualfs
Willette--=ecomccmcceao | Clayey, illitic, euic, mesic Terric Medisaprists
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number at http://offices.sc.egov.usda.gov/locator/app.
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complaint of discrimination write to USDA, Director, Office of Civil Rights, 1400
Independence Avenue, S.W., Washington, D.C. 20250-9410 or call (800) 795-3272
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