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

Major fieldwork for this soil survey was completed in the period 1967 to 
1975. Soil names and descriptions were approved in December 1975. Unless 
otherwise indicated, statements in the publication refer to conditions in the 
survey area in 1975. This survey was made cooperatively by the Soil Conserva
tion Service and the Michigan Agricultural Experiment Station. It is part of 
the technical assistance furnished to the Gratiot County Soil Conservation Dis
trict. It was partly financed by the Gratiot County Board of Commissioners. 

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 

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

This soil survey has been prepared for many different users. Farmers, 
ranchers, foresters, and agronomists can use it to determine the potential of 
the soil and the management practices required for food and fiber production. 
Planners, community 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 per
formance. Conservationists, teachers, students, and specialists in recreation, 
wildlife management, waste disposal, and pollution control can use the soil sur
vey to help them understand, protect, and enhance the environment. 

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

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

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

vii 
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SOIL SURVEY OF GRATIOT COUNTY, MICHIGAN 

By James E. Feenstra, Soil Conservation Service 

Fieldwork by James E. Feenstra, John Long, and Glenn A. Weesies, Soil 
Conservation Service; and David Krauss and Terence H. Cooper, Michigan 

Agricultural Experiment Station 

United States Department of Agriculture, Soi I Conservation Service, in 
cooperation with the Michigan Agricultural Experiment Station 

GRATIOT COUNTY is the geographical center of the 
lower peninsula of the State of Michigan. Ithaca, the 
county seat, is near the center of the county. The area of 
the county is approximately 570 square miles, or 362,240 
acres. Most of the county is well suited to agriculture and 
is among the leading counties in the state in agricultural 
production. 

The population of Gratiot County in 1970 was 39,246. 
About 17.8 percent of the people live on farms. Some of 
these people work in factories. The remaining 82.2 per
cent work at various jobs in Gratiot County and in 
neighboring counties. Industries are principally oil refin
ing and manufacturing chemicals, automotive parts, and 
mobile homes. 

With 83.4 percent of the land in farms, agriculture is 
the principal enterprise. Corn, field beans, soybeans, and 
wheat are the main crops. Oats, barley, sugar beets, alfal
fa, kidney beans, and cucumbers are also grown. Dairy 
cows, beef cattle, and other livestock are kept on some 
farms. In a few areas of organic soils, mainly west and 
south of Ithaca, potatoes, commercial sod, carrots, and 
other vegetables are grown. 

About 8 percent of the survey area is woodland. The 
largest wooded areas are in the Gratiot-Saginaw State 
Game Area, the Maple River State Game Area, the Maple 
River and Pine River bottomlands, and the very 
northeastern and northwestern parts of the county. The 
principal woodland species in the wetlands are aspen, elm, 
cottonwood, swamp oak, soft maple, and ash. The Oak
ville, Plainfield, Marlette, and Boyer soils produce oak, 
maple, basswood, and pine plantations. 

General nature of the county 

This section gives general information concerning the 
county. It discusses climate, history and development, 
farming, industry and transportation, physiography, relief 
and drainage, and lakes and streams. 

Climate 

FRED V. NURNBERGER, meteorologist, Michigan Department of 
Agriculture, Weather Service, prepared this section. 

Gratiot County is cold in winter and is warm and occa
sionally hot in summer. Precipitation is well distributed 
throughout the year but it peaks in summer. The amount 
of precipitation is adequate for most crops on most soils. 
Winter precipitation is mainly snow, and blizzards occur 
at times. 

Table 1 shows temperature and precipitation data for 
the period 1945 to 1974. The data were recorded at Alma 
and are representative of the entire county. Table 2 
shows probable dates of the first freeze in fall and the 
last in spring, and Table 3 shows the length of the grow
ing season. 

In winter, the average temperature is 24.4 degrees F 
and the average daily minimum is 16.4 degrees. The 
lowest recorded temperature is -29 degrees; it occurred at 
Alma on February 5, 1918. In summer, the average tem
perature is 69.7 degrees F and the average daily max
imum is 81.8 degrees. The highest recorded temperature 
is 108 degrees; it occurred on July 14, 1936. 

Growing degree days, shown in table 1, are equivalent 
to "heat units." Starting in spring, they accumulate by the 
amount that the average daily temperature exceeds a 
base temperature of 50 degrees F. The normal monthly 
accumulation is used to schedule single or successive 
plantings of a crop during the period between the last 
freeze in spring and the first in fall. 

As shown in table 1, the total annual precipitation is 
29.7 inches. Of this total, 18.3 inches, or 62 percent, 
generally falls during the period April through Sep
tember, which includes the growing season for most 
crops. In 2 years in 10, however, rainfall during this 
period is less than 15.5 inches. The heaviest 1-day rainfall 
was 5.5 inches at Alma on September 7, 1894. Thun
derstorms occur on about 34 days each year and on about 
7 days in June. 

Average seasonal snowfall is 41.3 inches. The greatest 
depth of the snow cover at any time during the period of 
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record was 20 inches. On the average, there is at least 1 
inch of snow on the ground on 68 days, but the number of 
days varies greatly from year to year. 

According to data recorded at Lansing Capital City 
Airport and at Flint Bishop Airport, the average relative 
humidity in midafternoon is less than 58 percent in spring 
and about 64 percent during the rest of the year. Humidi
ty is higher at night in all seasons, and at dawn it 
a•:erages 82 percent. The percentage of possible sunshine 
is 68 in summer and 36 in winter. The prevailing wind is 
from the southwest. Average annual windspeed is 10.4 
miles per hour. Windspeed is highest, 12.3 miles per hour 
on the average in January. 

Severe thunderstorms occur occasionally, and tornadoes 
are rare. Both are generally local, are of short duration, 
and cause varying degrees of damage. 

History and development 

Gratiot County was created by an act of the State 
Legislature on February 3, 1855. It was named after 
General Charles Gratiot. At the time the county was 
created, seven townships were organized. Shortly 
thereafter, several other townships, formerly attached to 
Clinton and Saginaw counties were added to Gratiot 
County. 

In 1832, William McOmber set up the Northwestern 
Fur Company and carried on considerable trade with the 
Chippewa Indians of Gratiot County. 

Gratiot County was covered with pine, maple, beech, 
oak, ash, basswood, and elm with some butternut, hickory, 
and hemlock. Some of the swamps supported white cedar 
and tamarack forests. In 1855, the first saw mill was built 
on the Pine River at the present location of St. Louis. 
The early inhabitants came mostly from New York State, 
although many came from other eastern states and 
Canada. The first settlements were on the ridges and 
knolls, because at that time, the rest of the county was 
wet and swampy. 

Travel during the time of settlement was very difficult. 
The only road through the county was known as the "Old 
Indian Trail" which extended from Maple Rapids to 
Lutheran Mission above St. Louis. Saginaw and Maple 
Rapids were the chief trading points of the area. The 
Pine River furnished transportation for supplies and 
lumber. 

During early settlement, this county was known as 
"Starving Gratiot" and many settlers became discouraged. 
The area soon proved to be one of the best agricultural 
counties in the State. During the summer and fall of 1855 
and the spring of 1856, the population rapidly increased, 
and large fields were cleared. Timber, however, was of 
little value until the advent of railroads. 

The Saginaw Valley and St. Louis Railroad was first 
built from Saginaw to St. Louis. Later, it extended to 
Grand Rapids, and the name changed to Pere Marquette 
and then to C&O Railroad. The Toledo, Ann Arbor, and 
North Michigan Railroad was built about 1883 and is now 

known as the Ann Arbor Railroad. These railroads acted 
as a great stimulus in advancing the industries of the 
county. 

Today, Gratiot County is first in the nation in the 
production of beans. It has some fine dairy farming, 
although the number of farms has declined in recent 
years. 

In addition to agriculture, Gratiot County has many 
prosperous industries and some gas, brine, and oil wells. 

Farming 

Early in Gratiot County's history, it was difficult to 
raise crops because much of the area was wet swampland. 
Many of the early settlers then settled the higher and 
drier places, many of which were very sandy and un
productive, and others became discouraged with their 
venture and left. 

Some of the settlers remained, however, and drained 
the wet land. Today, this land is one of the best agricul
tural areas in Michigan. In 1969, it had the highest per
centage, 83.4, of land in farms. Cash crop farming is the 
most prevalent agricultural enterprise in Gratiot County. 
Most of the acreage for this type of farming is used for 
corn, dry beans, soybeans, and wheat. There are quite a 
few fine beef and dairy farms in the county. The number 
of dairy farms has decreased, while the number of cattle 
feeding operations has increased slightly in recent years. 

Farmers in Gratiot County were concerned about water 
erosion, soil blowing, and removal of excess water. They 
organized the Gratiot Soil Conservation District on April 
28, 1952. 

About 301,873 acres was in farms in 1969. Of this total, 
191,626 acres was in cropland and 10,954 acres of this 
cropland was used for pasture. In 1969, dry beans were 
the main row crop and 78,000 acres was harvested. Corn 
was harvested from 39,570 acres for grain and 6,363 acres 
for silage. Soybeans were harvested from 21,524 acres 
and wheat, from 15,529 acres. 

Industry and transportation 

Manufacturing is an important industry in Gratiot 
County. Almost three-quarters of the employment is in 
manufacturing. Industries include metal, plastic, dairy, 
chemical, petroleum, and paper products; building materi
als; and electricity. 

Transportation is by air, railroad, and highways. There 
is one airport in the northwestern ·part of the county and 
one southwest of Alma. 

There are 3 railroads in the county. The Ann Arbor 
Railroad extends northwest through the county from Ann 
Arbor and Toledo to Frankfort. The Chesapeake and Ohio 
Railroad extends east-west and -runs through Alma and 
St. Louis. It connects Gratiot County with Saginaw and 
Port Huron to the east and Grand Rapids to the west. 
The Grand Trunk Railroad crosses the southern part of 
the county from east to west. It extends from Muskegon 
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on the west to Ashley on the east where it connects with 
the Ann Arbor Railroad. 

Three major regional state and federal highways serve 
Gratiot County. U.S. Highway 27 is a four-lane divided 
highway extending from 1-94 on the south, through 
Lansing to 1-75 on the north. A major east-west regional 
highway, M-46, is in the northern part of Gratiot County. 
It is a two-lane state highway connecting Gratiot County 
with the Thumb Area to the east and Muskegon to the 
west. A major east-west regional highway, M-57, is in the 
southern part of Gratiot County. It is a two-lane state 
highway connecting Gratiot County with 1-75 and the 
Thumb Area to the east and Greenville and Grand Rapids 
to the west. 

Physiography, relief, and drainage 

Gratiot County is in the center of the lower peninsula 
of Michigan. It was completely covered by giant ice 
sheets during the Pleistocene Epoch. The series of 
glaciers in this period left deposits 50 to 500 feet thick on 
the original bedrock of limestone and sandstone. The 
present topography and soil material resulted mainly 
from the glacial deposits and lake formations of the 
Wisconsin Glacier, which was the last glacier to cover this 
area and which melted 10,000 to 12,000 years ago (8). 

As the result of glaciation, two general physiographic 
areas are in the county. The western half of the county 
consists of a series of glacial moraines, till and outwash 
plains, and channels. These were formed directly by gla
cial action and deposition. The eastern half of the county 
is a level lake plain that was formed by and at one time 
covered by the waters of Lake Saginaw, a glacial lake. 

· Extending generally in a north-south direction through 
the center of Gratiot County is a range of rolling hills 
known as the Owosso Moraine. The moraine is 3 to 5 
miles wide and 50 to 100 feet high. The most common 
soils on the moraine are Perrinton and Ithaca soils. Ex
tending in the same general direction and just inside the 
western boundary of the Gratiot County line is the West 
Branch Moraine. This moraine is 1/2 mile to 4 miles wide 
and about the same height as the Owosso Moraine. The 
most common soils on this moraine are Marlette and 
Capac soils. 

The rest of the western half of the county consists 
mainly of nearly level till plains and sandy outwash plains 

· and channels. Capac and Parkhill soils are common on the 
till plains. These soils are well suited to agricultural use. 
Plainfield, Riverdale, and Vestaburg soils are on the 
sandy outwash plains and channels. 

The soils on the lake plain in the eastern half of Gratiot 
County are well suited to agriculture. Parkhill, Lenawee, 
Selfridge, Dixboro, and Corunna soils are major soils in 
this area. 

The water that once covered the lake plain drained 
through the old Grand River channel, which is near Maple 
Rapids. This channel is now the Maple River. As the 
water cut the channel deeper, it formed a sequence of 

smaller lakes in the bed of the original Lake Saginaw. The 
shorelines of these lakes are marked by beach ridges con
sisting of sand and gravel. One, the Arkona Beach Ridge, 
rises 5 to 15 feet above the landscape and is 50 to 300 
feet wide, but it is discontinuous. The ridge extends 
northeast from one-half mile southeast of Pompei across 
U.S. Highway 27 to southeast of North Star. Here, it 
swings north just beyond Breckenridge and then to the 
west, where it becomes quite promine'lt. This ridge marks 
the western shoreline of Lake Arkona, an old glacial lake. 
South County Line Road, in the southeast corner of the 
county, is on the beach ridge that marks the eastern 
shoreline of Lake Arkona. Boyer and Spinks soils are the 
major soils. 

A smaller and lower lake plain is old Lake Warren. 
Ridges of its shoreline are exposed 2 miles east of Ashley 
and in the northeast corner of the county on broad, sandy 
flats. Oakville, Kingsville, and Arkona soils are on the 
flats. A low, gravelly ridge of this shoreline is just 
northwest of Wheeler. 

Another feature on the lake plain is a swamp about 1 
mile southeast of Ashley. This swamp is about .l/4 mile 
wide and about 3 miles long. It extends in a northeast
southwest direction. It is the result of erosion at the head 
of the old Grand River channel. Material deposited by the 
Maple River blocked off part of the channel, and muck 
formed in the channel bed. 

Lakes and streams 

Gratiot County has two natural lakes, Half Moon and 
Madison. They are small and privately owned and are in 
Seville Township. 

Rainbow Lake, a man-made reservoir on Pine Creek, is 
in Fulton Township. It is also privately owned and is 
developing into a residential community. 

There are two man-made reservoirs on the Pine River; 
one in the city of Alma and one in St. Louis. 

There are two major streams in the county: the Pine 
River, in the northern part of the county, which flows 
northeasterly, and the Maple River, in the southern part, 
which flows westerly. 

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, 
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which has been changed very little by leaching or by the 
action of plant roots. 

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

After a guide for classifying and naming the soils was 
worked out, the soil scientists drew the boundaries of the 
individual soils on aerial photographs. These photographs 
show woodlands, buildings, field borders, roads, and other 
details that help in drawing boundaries accurately. The 
soil map ~t 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 soil, others 
are made up of two or more kinds of soil, and a few have 
little or no soil material at all. Map units are discussed in 
the sections "General soil map for broad land use 
planning" and "Soil maps for detailed planning." 

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

But only part of a soil survey is done when the soils 
have been named, described, interpreted, and delineated 
on aerial photographs and when the laboratory data. and 
other data have been assembled. The mass of detailed in
formation then needs to be organized so that it is readily 
available to different groups of users, among th~m far
mers, managers of. rangeland and woodland, engineers, 
planners, 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 
general kinds of land use. Areas that are, for the most 

part, suited to certain kinds of farming or to other land 
uses can be identified on the map . .Likewise, areas of soils 
having properties that are distinctly 'unfavorable for cer
tain 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 charac
teristics that affect their management. 

Descriptions of map units 

Nearly level, somewhat poorly drained to very 
poorly drained clay loams, loams, and sandy 
loams 

1. Lenawee-Toledo-Pert 

Nearly level, very poorly drained to somewhat poorly 
drained soils that have a clayey or loamy subsoil; formed 
in lacustrine sediment 

This map unit consists of nearly level soils on old gla
cial lakebeds. It occupies about 7 percent of the county. It 
is about 51 percent Lenawee and similar soils, 30 p~rcent 
Toledo and similar soils, and 13 percent Pert and similar 
soils. Soils of minor extent make up the rest. 

Lenawee soils are nearly level and are very poorly 
drained and poorly drained. The- surface layer is very 
dark grayish brown clay loam about 9 inches thick. The 
subsoil is about 28 inches thick. The upper part of the 
subsoil is dark gray, mottled, firm clay loam, and the 
lower part is gray, mottled, very firm clay loam. The sub
stratum, to a depth of 60 inches, is gray, mottled, calcare
ous clay loam and clay. 

Toledo soils are nearly level and are very poorly 
drained. The surface layer is dark grayish brown clay 
loalll about 9 inches thick. The subsoil is mottled and is 
about 39 inches thick. The upper part of the subsoil is 
dark gray, firm clay loam; the middle part is gray, firm 
silty clay; and the lower part is gray, very firm silty clay. 
The substratum, to a depth of 60 inches, is gray, calcare
ous silty clay. 

Pert soils are nearly level and are somewha.t poorly 
drained. They are mostly in slightly higher places than 
the Lenawee and Toledo soils. The surface layer is very 
dark grayish brown clay loam about 9 inches thick. The 
subsoil is brown, mottled, and very firm, and it is about 
10 inches thick. The upper part of the subsoil is clay, and 
the lower part is clay loam. The substratum, to a depth of 
60 inches, is grayish brown, mottled, calcareous clay loam. 

The minor soils are poorly drained and very poorly 
drained Sickles soils, very poorly drained Wauseon soils, 
and somewhat poorly drained Arkona and Tedrow soils. 
The Sickles and Wauseon soils are on broad flats in a 
position similar to that of the Lenawee and Toledo soils. 
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The Arkona and Tedrow soils are on ridges and are 
slightly higher in elevation than the Lenawee and Toledo 
soils. 

Most of the acreage is in cultivated crops. Some areas 
are used for pasture and woodland. Most areas have been 
cleared and drained, but some swampy areas remain un
drained. Wetness is the main limitation to use of the soils 
for farming and for most nonfarm purposes. Maintaining 
good soil tilth is also a problem. 

The soils, if adequately drained, have good to fair 
potential for cultivated crops. Wetness is such a severe 
limitation and so difficult to overcome that the potential 
for residential and most other engineering uses is poor. 
The potential for development of habitat for wetland wil
dlife is good. 

2. Parkhill-Corunna 

Nearly level, very poorly drained and poorly drained 
soils that have a loamy subsoil; formed in glacial till 

This map unit consists of nearly level soils on till plains, 
modified by glacial lake waters. It occupies about 23 per
cent of the county. It is about 69 percent Parkhill and 
similar soils and 12 percent Corunna and similar soils. 
Soils of minor extent make up the rest. 

Parkhill soils are nearly level and are poorly drained 
and very poorly drained. The surface layer is very dark 
grayish brown loam about 9 inches thick. The subsoil is 
mottled, firm clay loam, and it is about 27 inches thick. 
The upper part of the subsoil is grayish brown, and the 
lower part is gray. The substratum, to a depth of 60 
inches, is gray and yellowish brown, mottled, calcareous 
loam. 

Corunna soils are nearly level and are poorly drained 
and very poorly drained. The surface layer is very dark 
gray sandy loam about 9 inches thick. The subsoil is gray, 
mottled, friable sandy loam about 22 inches thick. The 
substratum, to a depth of 60 inches, is gray, mottled, cal
careous loam and clay loam. 

The minor soils are poorly drained and very poorly 
drained Belleville and Cohoctah soils; very poorly drained 
Sloan soils; and somewhat poorly drained Capac, Ceresco, 
Metamora, and Selfridge soils. The Belleville soils are on 
broad flats in a position similar to that of the Parkhill and 
Corunna soils. The Sloan, Ceresco, and Cohoctah soils are 
on the flood plains. The Capac, Metamora, and Selfridge 
soils are slightly higher in elevation than the Parkhill and 
Corunna soils. 

Most of the acreage is in cultivated crops. Some areas 
are used for pasture and woodland. Most areas have been 
cleared and drained, but some swampy areas remain un
drained. Wetness is the main limitation to use of the soils 
for farming and for most nonfarm purposes. 

The soils, if adequately drained, have good potential for 
cultivated crops. Wetness is such a severe limitation and 
so difficult to overcome that the potential for residential 
and most other engineering uses is poor. The potential for 
development of habitat for wetland wildlife is good. 

3. Capac-Parkhill-Metamora 

Nearly level, very poorly drained to somewhat poorly 
drained soils that have a loarny subsoil; formed in gla
cial till 

This map unit consists of nearly level soils on till plains. 
It occupies about 22 percent of the county. It is about 38 
percent Capac and similar soils, 25 percent Parkhill and 
similar soils, and 9 percent Metamora and similar soils. 
Soils of minor extent make up the rest. 

Capac soils are nearly level and are somewhat poorly 
drained. The surface layer is very dark grayish brown 
loam about 8 inches thick. The subsoil is mottled, firm 
clay loam, and it is about 20 inches thick. The upper part 
of the subsoil is yellowish brown, the middle part is light 
yellowish brown, and the lower part is brown. The sub
stratum, to a depth of 60 inches, is grayish brown, mot
tled, calcareous loam. 

Parkhill soils are nearly level and are poorly drained 
and very poorly drained. In most places they are slightly 
lower in elevation than the Capac and Metamora soils. 
The surface layer is very dark grayish brown loam about 
9 inches thick. The subsoil is mottled, firm clay loam, and 
it is about 27 inches thick. The upper part of the subsoil 
is grayish brown, and the lower part is gray. The sub
stratum, to a depth of 60 inches, is gray and yellowish 
brown, mottled, calcareous loam. 

Metamora soils are nearly level and are somewhat 
poorly drained. The surface layer is very dark grayish 
brown sandy loam about 9 inches thick. The subsoil is 
grayish brown, mottled, and friable, and it is about 28 
inches thick. The upper part of the subsoil is sandy loam, 
and the lower part is sandy clay loam. The substratum, to 
a depth of 60 inches, is brown, mottled, calcareous loam. 

The minor soils are poorly drained and very poorly 
drained Corunna, Lenawee, Lamson, and Cohoctah soils; 
very poorly drained Sloan soils; and somewhat poorly 
drained Dixboro, Ithaca, Selfridge, and Ceresco soils. The 
Corunna, Lenawee, and Lamson soils are on flats and in 
depressions in a position similar to that of the Parkhill 
soils. The Sloan, Ceresco, and Cohoctah soils are on flood 
plains. The Dixboro, Ithaca, and Selfridge soils are in a 
position similar to that of the Capac and Metamora soils. 

Most of the acreage is in cultivated crops. Some areas 
are used for pasture, permanent vegetation, and 
woodland. Most areas have been cleared and drained, but 
some swampy areas remain undrained. Wetness is the 
main limitation to use of the soils for farming and for 
most nonfarm purposes. 

The soils, if adequately drained, have good potential for 
cultivated crops. Wetness is such a severe limitation and 
so difficult to overcome that the potential for residential 
and most other engineering uses is poor. The potential for 
development of habitat for wetland wildlife is good. 
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Nearly level, somewhat poorly drained to very 
poorly drained, mainly loamy sands 

4. Tedrow-Selfridge-Parkhill 

Nearly level, somewhat poorly drained to very poorly 
drained soils that have a sandy or loamy subsoil; formed 
mainly in glacial lake sediment 

This map unit consists of nearly level soils on till plains 
that were modified by glacial lake waters. It occupies 
about 12 percent of the county. It is about 30 percent 
Tedrow and similar soils, 20 percent Selfridge and similar 
soils, and 7 percent Parkhill and similar soils. Soils of 
minor extent make up the rest. 

Tedrow soils are nearly level and are somewhat poorly 
drained. The surface layer is very dark grayish brown 
loamy sand about 9 inches thick. The subsoil is mottled 
loose sand about 36 inches thick. The upper part of the 
subsoil is yellowish brown, the middle part is brown, and 
the lower part is pale brown. The substratum, to a depth 
of 60 inches, is light brownish gray, calcareous sand. 

Selfridge soils are nearly level and are somewhat 
poorly drained. The surface layer is very dark grayish 
brown loamy sand about 9 inches thick. The subsoil is 
mottled, and it is about 27 inches thick. The upper part of 
the subsoil is brown, very friable loamy sand; the middle 
part is light yellowish brown, loose sand; and the lower 
part is brown, friable loam. The substratum, to a depth of 
60 inches, is grayish brown and brown, mottled, calcare
ous clay loam. 

Parkhill soils are nearly level and are poorly drained 
and very poorly drained. They are slightly lower in eleva
tion than the Selfridge and Tedrow soils. The surface 
layer is very dark grayish brown loam about 9 inches 
thick. The subsoil is mottled, firm clay loam, and it is 
about 27 inches thick. The upper part of the subsoil is 
grayish brown, and the lower part is gray. The sub
stratum, to a depth of 60 inches, is gray and yellowish 
brown, mottled, calcareous loam. 

The minor soils are somewhat poorly drained Capac, 
Dixboro, and Metamora soils; poorly drained and very 
poorly drained Belleville, Lamson, and Corunna soils; ex
cessively drained Plainfield soils; and well drained Boyer 
soils. The Capac, Dixboro, and Metamora soils are in a 
position similar to that of the Tedrow and Selfridge soils. 
The Belleville, Lamson, and Corunna soils are in a posi
tion similar to that of the Parkhill soils. The Plainfield 
and Boyer soils are higher in elevation than the Tedrow 
and Selfridge soils. They generally are on narrow ridges. 

Most of the acreage is in cultivated crops. Some areas 
are used for pasture, native vegetation, and woodland. 
Most areas have been cleared and drained, but some 
swampy areas remain undrained. Wetness is the main 
limitation to use of the soils for farming and for most 
nonfarm purposes. Droughtiness and soil blowing also are 
problems in areas of Tedrow soils. 

The soils, if adequately drained, generally have fair to 
poor potential for cultivated crops. Wetness is such a 

severe limitation that the potential for residential and 
most other engineering uses is poor. The potential for 
development of habitat for wetland wildlife is poor for 
Tedrow and Selfridge soils and good for the Parkhill soils. 

5. Sickles-Arkona-Lenawee 

Nearly level, very poorly drained to somewhat poorly 
drained soils that have a sandy to clayey subsoil; formed 
in glaciolacustrine deposits 

This map unit consists of nearly level soils on old gla
cial lakebeds. It occupies about 2 percent of the county. It 
is about 57 percent Sickles and similar soils, 23 percent 
Arkona and similar soils, and 16 percent Lenawee and 
similar soils. Soils of minor extent make up the rest. 

Sickles soils are nearly level and are poorly drained and 
very poorly drained. The surface layer is black loamy 
sand about 9 inches thick. The substratum, to a depth of 
25 inches, is dark gray, very friable loamy sand, and to a 
depth of 36 inches it is gray, loose sand. Below that, the 
substratum, to a depth of 60 inches, is gray, calcareous 
silty clay. 

Arkona soils are nearly level, and are somewhat poorly 
drained. They are mostly in slightly higher places than 
the Sickles and Lenawee soils. The surface layer is very 
dark grayish brown loamy sand about 10 inches thick. The 
subsurface layer is light grayish brown sand about 2 
inches thick. The subsoil is mottled, and it is about 29 
inches thick. The upper part of the subsoil is dark brown, 
brownish yellow, and pale brown, loose sand; and the 
lower part is light grayish brown, very firm silty clay. 
The substratum, to a depth of 60 inches, is grayish brown, 
mottled, calcareous silty clay. 

Lenawee soils are nearly level and are poorly drained 
and very poorly drained. The surface layer is very dark 
grayish brown clay loam about 9 inches thick. The subsoil 
is about 28 inches thick. The upper part is dark gray, firm 
clay loam; and the lower part is gray, mottled, very firm 
clay loam. The substratum, to a depth of 60 inches, is 
gray, mottled, calcareous clay loam and clay. 

The minor soils are well drained and moderately well 
drained Oakville soils, somewhat poorly drained Tedrow 
soils, poorly drained and very poorly drained Kingsville 
and Lamson soils, and very poorly drained Wauseon soils. 
The Oakville soils are on slightly higher ridges than the 
Arkona soils. The Tedrow soils are in a position similar to 
that of the Arkona soils. The Kingsville, Wauseon, and 
Lamson soils are in a position similar to that of Sickles 
and Lenawee soils. 

Most of the acreage is woodland and grassland. A few 
areas are in cultivated crops or pasture. Some areas have 
been cleared and drained, but most swampy areas remain 
undrained. Wetness is the main limitation to use of the 
soils for farming and for most nonfarm purposes. 

The soils, if adequately drained, have generally fair 
potential for cultivated crops. Wetness is such a severe 
limitation and so difficult to overcome that the potential 
for residential and most other engineering uses is poor. 
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The potential for development of habitat for wetland wil
dlife is good. 

Nearly level to gently sloping, well drained to 
somewhat poorly drained cobbly sandy loams 
and cobbly loamy sands 

6. Capac Variant-Metea Variant 

Nearly level to gently sloping, somewhat poorly drained to 
well drained soils that have a sandy or loamy subsoil with 
many cobbles; formed in glacial till and glaciofiuvial 
deposits 

This map unit consists of nearly level to gently sloping 
soils on glacial till plains. It occupies about 2 percent of 
the county. It is about 45 percent Capac Variant and 
similar soils and 15 percent Metea Variant and similar 
soils. Soils of minor extent make up the rest. 

Capac Variant soils are nearly level and are somewhat 
poorly drained. The surface layer is very dark grayish 
brown cobbly sandy loam about 8 inches thick. The sub
surface layer is brown, mottled, cobbly sandy loam about 
6 inches thick. The subsoil is brown, mottled, firm cobbly 
clay loam about 11 inches thick. The substratum, to a 
depth of 60 inches, is brown, mottled, calcareous loam. 

Metea Variant soils are gently sloping and are well 
drained and moderately well drained. They are in higher 
places than the Capac Variant soils, mainly on narrow 
ridges. The surface layer is very dark gray, cobbly loamy 
sand about 7 inches thick. The subsoil is about 30 inches 
thick. The upper part of the subsoil is dark brown, very 
friable cobbly loamy sand; the middle part is dark yel
lowish brown, very friable loamy sand; and the lower part 
is yellowish brown, firm loam. The substratum, to a depth 
of 60 inches, is brown loam. 

The minor soils are poorly drained and very poorly 
drained Parkhill and Corunna soils; somewhat poorly 
drained Selfridge and Tedrow, loamy substratum, soils; 
well drained Boyer soils; and well drained and moderately 
well drained Marlette soils. The Parkhill and Coru11na 
soils are in narrow depressions in slightly lower places 
than the Capac Variant soils. The Selfridge and Tedrow, 
loamy substratum, soils, are in a position similar to that 
of the Capac Variant soils. The Boyer soils are in a posi
tion similar to that of the Mete a Variant soils, and the 
Marlette soils are mainly on side slopes along 
drainageways and flood plains. 

Most of the acreage is woodland and idle grassland. A 
few areas are used for cropland or pasture. There is very 
little drainage in this area. Wetness and cobbles are the 
main limitations to use of the soils for farming and for 
most nonfarm purposes. 

The soils have good potential for woodland. The poten
tial for most recreational uses, cropland, and development 
of habitat for woodland and openland wildlife is poor. 
Wetness in the Capac Variant soils is such a severe 
limitation and so difficult to overcome that the potential 

for·residential and other engineering uses is poor. On the 
higher Metea Variant soils, the potential for residential 
uses is fair. 

Nearly level to gently sloping, well drained to 
very poorly drained loamy sands and fine 
sands 

7. Kingsville-Pipestone-Oakville 

Nearly level to gently sloping, very poorly drained to well 
drained soils that have a sandy subsoil; formed in glaciofiu
vial deposits 

This map unit consists of nearly level and gently slop
ing soils on old glacial lakebeds. It occupies about 3 per
cent of the county. It is about 41 percent Kingsville and 
similar soils, 34 percent Pipestone and similar soils, and 
18 percent Oakville and similar soils. Soils of minor extent 
make up the rest. 

Kingsville soils are nearly level and are very poorly 
drained and poorly drained. These soils are in broad, flat 
areas. They are lower in elevation than the Pipestone and 
Oakville soils. The surface layer is black loamy sand about 
6 inches thick. The substratum, to a depth of 60 inches, is 
dark gray and gray sand. 

Pipestone soils are nearly level and somewhat poorly 
drained, and are in broad areas. The surface layer is very 
dark grayish brown loamy sand about 6 inches thick. The 
subsurface layer is light gray sand about 3 inches thick. 
The subsoil is mottled loose sand about 35 inches thick. 
The upper part of the subsoil is dark brown, the middle 
part is light yellowish brown, and the lower part is 
brown. The substratum, to a depth of 60 inches, is grayish 
brown, mottled sand. 

Oakville soils are nearly level and gently sloping and 
are moderately well drained and well drained. They are 
on narrow, convex ridges. The surface layer is very dark 
grayish brown fine sand about 6 inches thick. The subsoil 
is yellowish brown and brownish yellow, loose fine sand 
about 19 inches thick. The substratum, to a depth of 60 
inches, is light yellowish brown fine sand. 

The minor soils are poorly drained and very poorly 
drained Sickles and Lenawee soils and very poorly 
drained Adrian soils. These soils are in a position on the 
landscape similar to that of Kingsville soils. 

Most of the acreage is used as habitat for woodland and 
wetland wildlife. Wetness and low available water capaci
ty are the main limitations to use of the soils for farming 
and for most nonfarm purposes. Flooding and ponding are 
common on Kingsville soils. Wetness is such a severe 
limitation and so difficult to overcome that the potential 
for residential and most other engineering uses is poor. 

8. V estaburg-Tedrow-Boyer 

Nearly level to gently sloping, very poorly drained to well 
drained soils that have a sandy or loamy subsoil; formed in 
outwash deposits 
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This map unit consists of nearly level to gently sloping 
soils on outwash plains. It occupies about 12 percent of 
the county. It is about 23 percent Vestaburg and similar 
soils, 16 percent Tedrow and similar soils, and 14 percent 
Boyer and similar soils. Soils of minor extent make up the 
rest. 

Vestaburg soils are nearly level and poorly drained and 
very poorly drained. They are slightly lower in elevation 
than the Tedrow and Boyer soils. The surface layer is 
very dark brown loamy sand about 8 inches thick. The 
substratum, to a depth of 60 inches, is gray, mottled sand 
in the upper part and grayish brown, calcareous gravelly 
sand in the lower part. 

Tedrow soils are nearly level and are somewhat poorly 
drained. The surface layer is very dark grayish brown 
loamy sand about 9 inches thick. The subsoil is mottled 
loose sand, and it is about 36 inches thick. The upper part 
of the subsoil is yellowish brown, the middle part is 
brown, and the lower part is pale brown. The substratum, 
to a depth of 60 inches, is light brownish gray, calcareous 
sand. 

Boyer soils are nearly level and gently sloping and well 
drained. The surface layer is dark grayish brown loamy 
sand about 8 inches thick. The subsurface layer is yel
lowish brown loamy sand about 6 inches thick. The subsoil 
is about 10 inches thick. The upper part of the subsoil is 
yellowish brown, very friable loamy sand, and the lower 
part is dark brown, friable sandy loam. The sut?stratum, 
to a depth of 60 inches, is brown, calcareous gravelly 
sand. 

The minor soils are poorly drained and very poorly 
drained Cohoctah and Tobico soils; very poorly drained 
Adrian, Edwards, Houghton, Martisco, and Gilford soils; 
and somewhat poorly drained Ceresco and Selfridge soils. 
The Cohoctah, Ceresco, and some Adrian soils are on the 
flood plains. The Adrian, Tobico, Houghton, Edwards, 
Martisco, and Gilford soils are in a position similar to that 
of the V estaburg soils or they are in small depressions. 
The Selfridge soils are in a position similar t.o that of the 
Tedrow soils. 

Most of the acreage is idle grassland. Some areas are 
woodland and a few are used for cropland. Drainage is 
obtained primarily by open ditches. Most areas have been 
cleared and drained, but some swampy areas remain un
drained. Wetness, soil blowing, and low available water 
capacity are the main concerns for farmers. Wetness and 
seepage are the main limitations to most nonfarm uses. 
Ponding is common on the soils in a lower position on the 
landscape. 

The soils have fair to poor potential for cultivated 
crops, but with irrigation, they have good potential for 
specialty crops. The higher Tedrow and Boyer soils have 
fair to good potential for woodland, pasture, 'and develop
ment of habitat for woodland wildlife. The Boyer soils 
have good potential for residential uses; however, seepage 
from septic tank absorption fields can result in con
tamination of shallow water supplies. The potential for 
most engineering uses is poor for very poorly drained to 
somewhat poorly drained soils and good for other soils; 

Nearly level to gently rolling, well drained to 
somewhat poorly drained loams and sandy 
loams 

9. Perrinton-Ithaca 

Nea!"ly level to gently rolling, well drained to somewhat 
poorly drained soils that have a loamy or clayey subsoil; 
formed in glacial till 

This map unit consists of nearly level to gently rolling 
soils on moraines. It occupies about 6 percent of the coun
ty. It is about 43 percent Perrinton and similar soils and 
37 percent Ithaca and similar soils. Soils of minor extent 
make up the rest. 

Perrinton soils are gently sloping to gently rolling and 
are moderately well drained and well drained. They are 
generally higher in elevation than the Ithaca soils. The 
surface layer is very dark grayish brown loam about 8 
inches thick. The upper part of the subsoil is mixed 
brown clay loam and grayish brown loam about 6 inches 
thick. The lower part is yellowish brown, very firm clay 
and firm clay loam about 18 inches thick. The substratum, 
to a depth of 60 inches, is brown, calcareous clay loam. 

Ithaca soils are nearly level and are somewhat poorly 
drained. The surface layer is very dark grayish brown 
loam about 9 inches thick. The upper part of the subsoil is 
mixed, friable brown clay loam and grayish brown loam 
about 4 inches thick. The lower part is brown, mottled, 
very firm clay loam about 16 inches thick. The sub
stratum, to a depth of 60 inches, is brown, mottled, cal
careous clay loam. 

The minor soils are poorly drained and very poorly 
drained Lenawee soils and very poorly drained Palms and 
Houghton soils, in small· depressions or in narrow 
drainageways. The somewhat poorly drained Arkona and 
Metamora soils are in a position on the landscape similar 
to that of the Ithaca soils, and the Metea soils are in a 
position similar to that of the Perrinton soils. 

Most of the acreage is in cultivated 'crops. Some areas 
are used for pasture or are woodland. Most areas have 
been cleared and drained, but a few swampy areas remain 
undrained. Wetness and slope are the main limitations to 
use of the soils for farming and most nonfarm purposes. 

The soils, if adequately drained and protected from ero
sion, have good to fair potential for cultivated crops, 
woodland, and development of habitat for openland and 
woodland wildlife. The potential for residential and most 
other engineering uses is poor for somewhat poorly 
drained soils and good for moderately well drained and 
well drained soils. 

10. Marlette-Capac 

Nearly level to gently rolling, well drained to somewhat 
poorly drained soils that have a loamy subsoil; formed in 
glacial till 

This map unit consists of nearly level to gently rolling 
soils on moraines. It occupies about 7 percent of the coun-
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ty. It is about 55 percent Marlette and similar soils and 24 
percent Capac and similar soils. Soils of minor extent 
make up the rest. 

Marlette soils are gently sloping to gently rolling and 
are moderately well drained and well drained. They are 
generally higher in elevation than the Capac soils. The 
surface layer is dark grayish brown sandy loam about 10 
inches thick. The subsurface layer is pale brown sandy 
loam about 4 inches thick. The subsoil is friable and is 
about 20 inches thick. The upper part of the subsoil is 
mixed, yellowish brown loam and pale brown sandy loam, 
the middle part is brown clay loam, and the lower part is 
strong brown loam. The substratum, to a depth of 60 
inches, is brown, mottled, calcareous loam. 

Capac soils are nearly level and are somewhat poorly 
drained. The surface layer is very dark grayish brown 
loam about 8 inches thick. The subsoil is mottled, firm 
clay loam about 20 inches thick. The upper part of the 
subsoil is yellowish brown, the middle part is light yel
lowish brown, and the lower part is brown. The sub
stratum, to a depth of 60 inches, is grayish brown, mot
tled, calcareous loam. 

The minor soils are poorly drained and very poorly 
drained Parkhill and Corunna soils, very poorly drained 
Palms soils, somewhat poorly drained Selfridge and 
Metamora soils, and well drained Metea and Arkport 
soils. The Parkhill, Corunna, and Palms soils are in 
depressions and in a lower position on the landscape than 
the Capac soils. The Selfridge and Metamora soils are in a 
position similar to that of the Capac soils. The Metea and 
Arkport soils are in a position similar to that of the Mar
lette soils. 

Most of the acreage is in cultivated crops. Some areas 
are used for pasture or are woodland. Most areas have 
been cleared and drained, but a few swampy areas remain 
undrained. Wetness and slope are the main limitations to 
use of the soils for farming and most nonfarm purposes. 

The soils, if adequately drained and protected from ero
sion, have good to fair potential for cultivated crops, 
woodland, and development of habitat for openland and 
woodland wildlife. The potential for residential and most 
other engineering uses is poor for somewhat poorly 
drained soils and good for well drained soils. 

Nearly level to gently rolling, well drained 
loamy fine sands and loamy sands 

11. Arkport-Spinks-Boyer 

Nearly level to gently rolling, well drained soils that have 
a sandy or loamy subsoil formed in glacioff,uvial 
deposits 

This map unit consists of nearly level to gently rolling 
soils mostly on moraines. It occupies about 2 percent of 
the county. It is about 44 percent Arkport and similar 
soils, 20 percent Spinks and similar soils, and 14 percent 
Boyer and similar soils. Soils of minor extent make up the 
rest. 

Arkport soils are nearly level to gently rolling and are 
well drained. The surface layer is very dark grayish 
brown loamy fine sand about 9 inches thick. The subsur
face layer is yellowish brown loamy fine sand about 13 
inches thick. The subsoil is stratified, dark yellowish 
brown, friable loam and light gray loamy fine sand about 
8 inches thick. The substratum, to a depth of 60 inches, is 
stratified, sandy and loamy sediment that ranges from 
very pale brown to dark yellowish brown. 

Spinks soils are nearly level to gently rolling and are 
well drained. They are often slightly higher in elevation 
than the Arkport soils. The surface layer is dark grayish 
brown loamy sand about 9 inches thick. The subsurface 
layer is yellowish brown, loose sand about 11 inches thick. 
The next layer is yellowish brown, loose sand with bands 
of dark brown, very friable loamy sand about 26 inches 
thick. The substratum, to a depth of 60 inches, is pale 
brown sand. 

Boyer soils are nearly level and gently sloping and are 
well drained. They are generally in a position similar to 
that of the Arkport soils. The surface layer is dark gray
ish brown loamy sand about 8 inches thick. The subsur
face layer is yellowish brown loamy sand about 6 inches 
thick. The subsoil is about 10 inches thick. The upper part 
of the subsoil is yellowish brown, very friable loamy sand, 
and the lower part is dark brown, friable sandy loam. The 
substratum, to a depth of 60 inches, is brown, calcareous 
gravelly sand. 

The minor soils are poorly drained and very poorly 
drained Lamson and Cohoctah soils, very poorly drained 
Adrian and Houghton soils, somewhat poorly drained Dix
boro and Riverdale soils, and well drained Metea soils. 
The Lamson, Adrian, and Houghton soils are the lowest 
in elevation, generally in depressions and the Cohoctah 
soils and some Adrian soils are on flood plains. The Dix
boro and Riverdale soils are slightly higher in elevation 
than the Lamson soils. The Metea soils are in a position 
similar to the Arkport soils. 

Most of the acreage is in cultivated crops. Some areas 
are used for woodland or idle grassland. Some swampy 
areas remain undrained. Seepage, droughtiness, and slope 
are the main limitations for farming and most nonfarm 
purposes. 

The soils, if protected from erosion, have fair to good 
potential for cultivated crops. The potential for specialty 
crops, woodland, residential uses, pasture, and develop
ment of habitat for woodland wildlife is good. Seepage of 
septic tank absorption fields can result in contamination 
of shallow water supplies. The potential for most en
gineering uses is good. 

Nearly level, very poorly drained and poorly 
drained silty clay loams and mucks 

12. Saranac-Houghton 

Nearly level, poorly drained and very poorly drained 
soils that have a clayey subsoil and organic soils; formed 
in clayey alluvial sediment or in organic sediment 
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This map unit consists of nearly level soils on the flood 
plain. It occupies about 2 percent of the county. It is 
about 60 percent Saranac and similar soils and 29 percent 
Houghton and similar soils. Soils of minor extent make up 
the rest. 

Saran~c soils are nearly level and are poorly drained 
and very poorly drained. The surface layer is very dark 
gray silty clay loam about 12 inches thick. The subsurface 
layer is dark gray silty clay loam about 11 inches thick. 
The subsoil is gray, mottled, very firm silty clay about 14 
inches thick. The substratum, to a depth of 60 inches, is 
very · dark brown silty clay loam in the upper part, gray 
silty clay in the middle part, and dark gray silty clay in 
the lower part. 

Houghton soils are nearly level and are very poorly 
drained. The surface layer is black muck about 12 inches 
thick. The substratum, to a depth of 60 inches, is very 
dark brown and brown muck. 

The minor soils are poorly drained and very poorly 
drained Lenawee soils, very poorly drained Palms and 
Adrian soils, and somewhat poorly drained Pert and Ar
kona soils. The Lenawee, Toledo, Palms, and Adrian soils 
are in a position similar to Saranac and Houghton soils. 
The Pert and Arkona soils are slightly higher in elevation 
than the Saranac and Houghton soils. · 

Most of the acr_eage is used for wetland wildlife habitat. 
A few areas are in cultivated crops. Some areas have 
been cleared and drained, but most swampy areas remain 
undrained. Wetness and flooding are the main limitations 
to use of the soils for farming and for most nonfarm pur
poses. 

The soils have good potential for development of 
habitat for wetland wildlife. They have poor potential for 
woodland, cropland, and pasture. Wetness and hazard 0£ 
flooding are such severe limitations and so difficult to 
overcome that the potential for residential and other en
gineering uses is poor. 

Broad land use considerations 

Gratiot County has an abundance of good farmland. It 
is among the leading counties in Michigan for farm 
products. Each year some of the farmland is changed to 
other uses such as houses, roads, and industry. Informa- · 
tion in this survey will help plan future land use to pro
vide adequate land for all needs. Also, information about 
soil limitations for given uses helps prevent major 
mistakes in land use and unnecessary costs to individuals 
and to the community. 

The general soil map is helpful in broad land use 
planning. It provides a basis for comparing the potential 
of large areas of the county for general kinds of land use. 
In general, the soils that have good potential for cul
tivated crops have poor potential for urban development. 
For example, Parkhill-Corunna and Capac-Parkhill
Metamora map units have much good cropland, but wet
ness il? a severe limitation to urban development. The 
soils of the Vestaburg-Tedrow-Boyer map unit, parts of 

the Tedrow-Selfridge-Parkhill map unit, and the less slop
ing parts of the Arkport-Spinks-Boyer map unit are 
uniquely suited to vegetables and other specialty crops. 
These soils warm earlier in spring than the more clayey, 
wetter soils. They are also well suited to nurseries. 

Most of the soils of the county have good or fair poten
tial for woodland, except the Saranac-Houghton map unit 
on which trees either do not grow naturally or produce 
poor wood crops. Commercially valuable trees are less 
common and generally do not grow so rapidly on the 
wetter soils of Lenawee-Toledo-Pert, Parkhill-Corunna, 
and Sickles-Arkona-Lenawee map units as they do on 
soils of other map units. 

Many soils in the county have a wetness limitation for 
urban development, especially those in the Lenawee
Toledo-Pert, Parkhill-Corunna, Capac-Parkhill-Metamora, 
Tedrow-Selfridge-Parkhill, Sickles-Arkona-Lenawee, and 
Saranac-Houghton map units. In addition, many parts of 
the Marlette-Capac, Perrinton-Ithaca, and Vestaburg-Ted
row-Boyer map units have a wetness limitation. Parts· of the 
Perrinton-Ithaca map unit have poor potential for urban 
development, because of the shrink-swell potential. 

The hilly parts of the Marlette-Capac, Perrmton-Ithaca, 
and Arkport-Spinks-Boyer map units are excellent for 
parks and extensive recreation areas, nature study areas, 
and wilderness uses. Hardwood forests enhance the beau
ty of parts of these map units. Undrained marshes and 
swamps of the Vestaburg-Tedrow-Boyer, Arkport-Spinks
Boyer, Capac Variant-Metea Variant, Saranac-Houghton, 
Kingsville-Pipestone-Oakville, and Sickles-Arkona
Lenawee map units are good for nature study areas. All 
of these provide habitat for many important species of 
wildlife. 

Soil maps for detailed planning 

The map units shown on the detailed soil maps at the 
back of this publication represent the kinds of soil in the 
survey area. They are described in this section. The 
descriptions together with the soil maps can be useful in 
determining the potential of a soil and in managing it for 
food and fiber production; in planning land use and 
developing 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. 

At the end of each description of a map unit, the capa
bility subclass and Michigan soil management group in 
which the map unit has been placed are identified. For a 
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soil complex, the soil management groups are listed in the 
order that the soils appear in the name of the map unit. 
These groups are used for making recommendations 
about applications of lime and fertilizer, artificial 
drainage, and other practices. For an explanation of these 
groups, refer to Michigan State University Extension 
Bulletin 254, "Soil management units and land use 
planning" (5). 

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

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

Soils of one series can differ in texture of the surface 
layer or in the µnderlying substratum and in slope, ero
sion, stoniness, salinity, wetness, or other characteristics 
that affect their use. On the basis of such differences, a 
soil series is divided into phases. The name of a soil phase 
commonly indicates a feature that affects use or manage
ment. For example, Spinks loamy sand, 0 to 6 percent 
slopes, is one of several phases within the Spinks 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 
that are so intricately mixed or so small in size that they 
cannot be shown separately on the soil map. Each area in
cludes some of each of the two or more dominant soils, 
and the pattern and proportion are somewhat similar in 
all areas. Toledo-Sickles complex 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 substan
tially from those of the dominant soil or soils and thus 
could significantly affect use and management of the map 
unit. These soils are described in the description of each 
map unit. Some of the more unusual or strongly contrast
ing soils that are included are identified by a special sym
bol on the soil map. 

Mo~t mapped areas include places that have little or no 
soil material and support little or no vegetation. Such 
places are called miscellaneous areas; they are delineated 
on the soil map and given descriptive names. Pits 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 proper
ties, limitations, capabilities, and potentials for many soil 
uses is given for each kind of soil in other tables in this 
survey. (See "Summary of tables.") Many of the terms 
used in describing soils are defined in the Glossary. 

Ad-Adrian muck. This is a nearly level, very poorly 
drained soil on lowlands and flood plains. It is subject to 
frequent flooding. The areas are irregular in shape and 
are 2 to 300 acres in size. 

Typically, black muck extends to a depth of about 34 
inches. The substratum, to a depth of 60 inches, is gray, 
calcareous sand. 

Included with this soil in mapping are small areas of 
Palms, Edwards, and Houghton soils and some soils that 
have a thin layer of mucky peat. The Palms soils 
generally are in narrow, discontinuous areas along the 
edges of mapped areas of this unit, and they make up 2 to 
12 percent of the mapped areas. They have a loamy sub
stratum that has moderately slow permeability. The Ed
wards and Houghton soils make up 8 to 16 percent of the 
mapped areas. They have higher available water capacity 
in the lower part of the profile than this Adrian soil. 

Permeability is moderately slow to moderately rapid in 
the organic material and rapid in the underlying sand. 
The available water capacity is very high. Runoff is very 
slow or ponded. 

This soil is mostly in native vegetation, including trees. 
In a few areas, it is used for unimproved pasture or for 
crops. This soil has good potential for pasture and for 
wetland wildlife habitat. It has fair potential for crops 
and poor potential for woodland. 

If this soil is properly drained and protected from soil 
blowing, it is suited to specialty crops, for example, 
potatoes, carrots, onions, and mint. Soil blowing, frost ac
tion, and flooding are the major hazards. The hazards of 
soil blowing and frost can be reduced by sprinkler irriga
tion. Soil blowing can also be reduced by controlling the 
water table and by using buffer strips, cover crops, and 
windbreaks. Flooding can be reduced by lowering the 
water table through artificial drainage or by constructing 
dikes. Lift pumps must be installed in areas that lack 
adequate drainage outlets. 

If this soil is used for pasture, removing excess water 
is the major management requirement. Grazing is 
restricted during wet periods. Artificial drainage can be 
used to remove excess water. Pasture plants that are 
tolerant of wetness must be selected. 

If this soil is used for trees, productivity is variable but 
is generally low. Windthrow is the major hazard. Seedling 
mortality, equipment limitations, and plant competition 
are major management problems. Seedling losses are 
high, and trees may blow down during storms. The use of 
heavy equipment for planting and harvesting trees is 
restricted in wet periods. Sites must be intensively 
prepared and maintained, because the growth of undesira
ble trees and shrubs hinders natural regeneration or 
restocking of desirable trees. 

This soil has severe limitations for most engineering 
uses because of wetness, frost action, seepage, and excess 
humus. The areas of mucky peat, which were included in 
mapping, are better suited to roads and to buildings than 
this soil. Capability subclass IVw, Michigan soil manage
ment group M/4c. 
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AfA-Aquents-Udorthents complex, 0 to 3 percent 
slopes. This map unit consists of nearly level areas where 
sandy and loamy materials have been excavated. A few 
included areas have been filled with loamy soil materials, 
ranging from sand to clay loam. 

Drainage, permeability, available water capacity, reac
tion, and texture are too variable to rate in these areas. 

Most areas are in permanent vegetation. A few areas 
have houses built on them. Onsite investigation is needed 
to determine the potential of these areas for development 
of wildlife habitat, for cropland, woodland, or recreational 
uses. 

The use of these areas for urban development also 
requires onsite investigation to determine the type of 
limitation for a specific use. Using surface ditches and tile 
drains and connecting sanitary facilities to commercial 
sewers and treatment facilities can help to overcome wet
ness. In areas where sewage lagoons and sanitary land
fills cause seepage, a sealer or restrictive layer of imper
vious materials can be used. 

AkA-Arkona loamy sand, 0 to 2 percent slopes. This 
is a nearly level, somewhat poorly drained soil on low 
knolls and ridges. It is subject to rare flooding. Slopes are 
slightly convex and are less than 50 feet long. The areas 
are irregular in shape and are 2 to 80 acres in size. 

Typically, the surface layer is very dark grayish brown 
loamy sand about 10 inches thick. The subsurface layer is 
light grayish brown sand about 2 inches thick. The subsoil 
is mottled, and it is about 29 inches thick. The upper part 
of the subsoil is dark brown, brownish yellow, and pale 
brown, loose sand 23 inches thick. The lower part is light 
grayish brown, very firm silty clay 6 inches thick. The 
substratum, to a depth of 60 inches, is grayish brown, 
mottled, calcareous silty clay. In some places, the sandy 
material is less than 20 inches thick. Also, in some places, 
the dark brown layer in the upper part of the subsoil is 
absent. 

Included with this soil in mapping are small areas of 
Pert and Ithaca soils on low knolls and ridges. These soils 
make up 5 to 10 percent of the mapped areas. They have 
a higher available water capacity than this Arkona soil. 
Also included are some small areas of very poorly drained 
and poorly drained Wauseon, Lenawee, and Sickles soils 
in depressions and drainageways; they make up 1 to 8 
percent of the mapped areas. Some small areas of well 
drained and moderately well drained soils on slightly 
higher 'elevations are also included. 

Permeability is rapid in the sandy upper part and slow 
in the clayey lower part. The available water capacity is 
low. Runoff is slow. 

This soil is used mostly for crops. In a few areas, it is 
in native vegetation, including trees. This soil has fair 
potential for crops, woodland, and as habitat for openland 
and woodland wildlife. It has good potential for pasture. 

If this soil is used for cultivated crops, removing excess 
water in wet periods, conserving moisture in dry periods, 
controlling soil blowing, and maintaining high organic
matter content are major management requirements. Ar-

tificial drainage must be installed to remove excess water. 
Minimum tillage and stubble mulching and the . use of 
cover crops, buffer strips, and windbreaks help control 
soil blowing. Frequent additions of crop residue, manure, 
and green manure help maintain content of organic 
matter. Crop residue and minimum tillage also conserve 
moisture. Legumes need additional applications of lime. 

If this soil is used for pasture, wetness in spring and 
droughtiness in dry summers are major management 
problems. Grazing is restricted in wet periods and growth 
is reduced in dry periods. 

If this soil is used for trees, seedling losses can be high 
because of the sandy surface layer. 

This soil has severe limitations for most engineering 
uses. For such uses, it must be artificially drained by 
using surface ditches or tile drains. Dwellings and small 
commercial buildings with basements should not be con
structed on this soil. Footings and foundations should be 
designed so that frost action and shrink-swell potential do 
not cause structural damage. The included areas of well 
drained or moderately well drained soils are slightly 
higher in elevations and are better suited to some urban 
uses than this soil. Capability subclass Illw, Michigan soil 
management group 4/lb. 

ArB-Arkport loamy fine sand, 1 to 6 percent slopes. 
This is a nearly level and gently sloping well drained soil 
on foot slopes, knolls, and ridges. Slopes are smooth or 
convex and are less than 100 feet long. The areas are ir
regular in shape and are 2 to 200 acres in size. 

Typically, the surface layer is very dark grayish brown 
loamy fine sand about 9 inches thick. The subsurface 
layer is yellowish brown loamy fine sand about 13 inches 
thick. The subsoil is about 8 inches thick. It is stratified, 
dark yellowish brown, friable loam and light gray, very 
friable loamy fine sand. The substratum, to a depth of 60 
inches, is stratified sandy and loamy sediment that ranges 
from very pale brown to dark yellowish brown. In places, 
the subsoil has a higher clay content and in other places, 
the substratum is gravelly sand. 

Included with this soil in mapping are small areas of 
somewhat poorly drained Dixboro soils and well drained 
Spinks soils. The Spinks soils have lower available water 
capacity than this Arkport soil. They generally are on 
steeper slopes at a higher elevation than this Arkport 
soil; they make up 5 to 20 percent of the mapped areas. 
The Dixboro soils are on low knolls and ridges at a lower 
elevation than this Arkport soil; they make up 1 to 8 per
cent of the mapped areas. Also included are small areas 
of a soil similar to the Arkport soil, except it is moderate
ly well drained. These areas are generally slightly lower 
in elevation than this Arkport soil and are on foot slopes 
or in valleys. 

Permeability is moderately rapid, and the available 
water capacity is moderate. Runoff is slow. 

This soil is used mostly for crops. In a few areas, it is 
in native vegetation, including trees. This soil has good 
potential for crops, pasture, woodland, recreational use, 
and as habitat for openland and woodland wildlife. 



GRATIOT COUNTY, MICHIGAN 13 

If this soil is used for cultivated crops, erosion and 
droughtiness are moderate hazards. Controlling erosion 
and maintaining high organic-matter content and fertility 
level are major management requirements. Practices that 
reduce erosion and conserve moisture are the use of crop 
rotations with hay, the use of cover crops, and minimum 
tillage. In a few areas, the slopes are sufficiently long and 
smooth for terracing and contour farming. Frequent addi
tions of crop residue, manure, and green manure help 
maintain content of organic matter. Legumes need addi
tional applications of lime. 

If this soil is used for pasture, droughtiness is the 
major hazard. The use of deep-rooted, drought-resistant 
plants helps to overcome this problem. 

If this soil is used for trees, seedling mortality and 
plant competition are moderate management problems. 
Moderate loss of seedlings may occur in dry summers. 
The growth of undesirable trees and shrubs delays natu
ral and artificial regeneration and hinders the growth of 
fully stocked stands. 

This soil has slight limitations for most engineering 
uses. However, sewage lagoons and sanitary landfills can 
cause seepage. In shallow excavations, cutbanks cave in. 
A sealer or restrictive layer of impervious material will 
prevent seepage. Constructing retaining walls and main
taining the proper slope grade will help reduce caving of 
cutbanks. Capability subclass Ile, Michigan soil manage
ment group 3a-s. 

ArC-Arkport loamy fine sand, 6 to 12 percent 
slopes. This is a moderately sloping or gently rolling, well 
drained soil on knolls and ridgetops. Most areas are dis
sected by shallow drainageways. Slopes are smooth and 
convex and are generally less than 100 feet long. The 
areas are irregular in shape and are 5 to 150 acres in size. 

Typically, the surface layer is brown loamy fine sand 
about 8 inches thick. The subsoil is about 29 inches thick. 
The upper part of the subsoil is yellowish brown, very fri
able fine sandy loam, the middle part is light yellowish 
brown, very friable loamy fine sand, and the lower part is 
dark brown and light yellowish brown, friable, stratified 
sandy clay loam and sandy loam. The substratum, to a 
depth of 60 inches, is loamy and sandy sediment that 
ranges from pale brown to brownish yellow. In places, the 
subsoil has a higher clay content; and in other places, the 
substratum is gravelly sand. 

Included with this soil in mapping are small areas of 
somewhat poorly drained Dixboro soils and well drained 
Spinks soils. The Spinks soils have a lower available 
water capacity than this Arkport soil. Also included are 
Metea soils that have a higher available water capacity in 
the lower part of the profile than this Arkport soil. The 
Metea and Spinks soils make up 1 to 10 percent of the 
mapped areas. The Dixboro soils are in narrow 
drainageways and valleys and on foot slopes; they make 
up 1 to 5 percent of the mapped areas. The Metea and 
Spinks soils are generally on knolls and ridgetops. 

Permeability is moderately rapid, and the available 
water capacity is moderate. Runoff is medium. 

This soil is mostly in permanent vegetation or is used 
for pasture. In a few areas, it is used for crops or is 
wooded. This soil has fair potential for crops and recrea
tional use and as habitat for openland wildlife. It has good 
potential for pasture and woodland and as habitat for 
woodland wildlife. 

If this soil is used for cultivated crops, erosion and 
droughtiness are moderate hazards. Controlling erosion 
and maintaining high organic-matter content and fertility 
level are major management requirements. Practices to 
reduce erosion and conserve moisture are the use of crop 
rotations with hay, the use of cover crops, and minimum 
tillage. In a few areas, the slopes are sufficiently long and 
smooth for contour farming. Frequent additions of crop 
residue, manure, and green manure help to maintain con
tent of organic matter. Legumes need additional applica
tions of lime. 

If this soil is used for pasture, droughtiness is the 
major hazard. The use of deep-rooted, drought-resistant 
plants helps to overcome this problem. 

If this soil is used for trees, seedling mortality and 
plant competition are moderate management problems. 
Moderate loss of plant seedlings may occur in dry sum
mers. The growth of undesirable trees and shrubs delays 
natural and artificial regeneration and hinders the growth 
of fully stocked stands. 

This soil has moderate to severe limitations for most 
engineering uses, because of slope, seepage, and caving of 
cutbanks. Methods of reducing the slope limitation include 
land forming and contouring roads and streets. Seepage 
can be reduced by using a sealer or restrictive layer of 
impervious material. Methods to prevent the caving of 
cutbanks include constructing retaining walls and main
taining the proper slope grade. Capability subclass Ille, 
Michigan soil management group 3a-s. 

Be-Belleville loamy sand. This is a nearly level, 
poorly drained and very poorly drained soil in broad, flat 
areas and drainageways. It is subject to frequent flood
ing. The areas are irregular in shape and are 2 to 100 
acres in size. 

Typically, the surface layer is very dark gray loamy 
sand about 8 inches thick. The substratum, to a depth of 
35 inches, is dark gray and gray loamy sand. Below that, 
to a depth of 60 inches, it is gray, calcareous clay loam. 
Some areas have a surface layer more than 10 inches 
thick. 

Included with this soil in mapping are small areas of 
Corunna, Parkhill, and Kingsville soils in broad, flat areas 
and drainageways .. The Corunna and Parkhill soils have a 
higher available water capacity in the upper part of the 
profile and the Kingsville soils have a lower available 
water capacity in the lower part of the profile than this 
Belleville soil. Corunna and Parkhill soils make up 5 to 15 
percent of the mapped areas, and Kingsville soils make up 
1 to 8 percent. Also included are small areas of somewhat 
poorly drained Selfridge and Metamora soils on low knolls 
and ridges; they make up 1 to 8 percent of the mapped 
areas. 
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Permeability is rapid in the sandy upper part and 
moderately slow in the loamy lower part. The available 
water capacity is moderate. Runoff is very slow or 
ponded. 

This soil is used mostly for crops. In a few areas, it is 
used for pasture or is in native vegetation, including 
trees. This soil has fair potential for crops and as habitat 
for wetland wildlife. It has good potential for pasture and 
poor potential for woodland. 

If this soil is used for cultivated crops, removing excess 
water, controlling soil blowing, and maintaining high or
ganic-matter content are major management require
ments. Artificial drainage must be installed to remove ex
cess water. Minimum tillage and stubble mulching and the 
use of cover crops, buffer strips, and windbreaks help 
control soil blowing. Frequent additions of crop residue, 
manure, and green manure help maintain content of or
ganic matter. Legumes need additional applications of 
lime. 

If this soil is used for pasture, wetness is the major 
limitation. Grazing is restricted in wet periods. Artificial 
drainage can help to remove excess water and thereby in
crease yields. Pasture plants that are more tolerant of 
wetness should be selected. 

If this soil is used for trees, productivity is low. 
Because of wetness, equipment limitations, seedling mor
tality, windthrow hazard, and plant competition are major 
management problems. The use of heavy equipment for 
planting and harvesting trees is limited to periods when 
the soil is dry or frozen. Seedling losses are high, and 
some trees may blow down during storms. Sites must be 
intensively prepared and maintained, because the growth 
of undesirable trees and shrubs hinders natural regenera
tion or restocking of desirable trees. 

This soil has severe limitations for most engineering 
uses because of wetness, flooding, frost action, and 
seepage. Using surface ditches and tile drains and con
necting sanitary facilities to commercial sewers and treat
ment facilities help overcome wetness. Foundations and 
footings should be designed so that frost action does not 
cause structural damage. For local roads or streets to 
function properly, the surface layer of the Belleville soil 
should be replaced or covered with suitable base material. 
Sewage lagoons and sanitary landfills cause seepage in 
the sandy layers. Using a sealer or restrictive layer of im
pervious material will help overcome this problem. Capa
bility subclass IIIw, Michigan soil management group 
4/2c. 

BoB-Boyer loamy sand, 0 to 6 percent slopes. This 
is a nearly level and gently sloping, well drained soil on 
knolls and ridges. Slopes are smooth and convex and are 
less than 100 feet long. The areas are irregular in shape 
and are 2 to 320 acres in size. 

Typically, the surface layer is dark grayish brown 
loamy sand about 8 inches thick. The subsurface layer is 
yellowish brown loamy sand about 6 inches thick. The 
subsoil is about 10 inches thick. The upper part of the 
subsoil is yellowish brown, very friable loamy sand; and 

the lower part is dark brown, friable sandy loam. The 
substratum, to a depth of 60 inches, is brown, calcareous 
gravelly sand. In some places, the thickness of the surface 
layer and subsoil is less than 22 inches or the soil is 
redder just below the surface layer. 

Included with this soil in mapping are small areas of a 
soil similar to this Boyer soil, except it is .moderately well 
drained. These soils are on knolls and ridges or are in 
shallow depressions and narrow drainageways; they make 
up 5 to 15 percent of the mapped areas. Also included in 
mapping are small areas of somewhat poorly drained 
Riverdale soils and very poorly drained Gilford soils. 
These soils are in depressions and narrow drainageways; 
they make up 1 to 6 percent of the mapped areas. 

Permeability is moderately rapid, and available water 
capacity is low. Runoff is slow. 

This soil is used mostly for crops, or it is in native 
vegetation, including trees. In a few areas, it is used for 
unimproved pasture. This soil has fair potential for crops. 
It has good potential for specialty crops, for example, 
small fruits and vegetables grown with irrigation; for 
pasture; for woodland; for recreational use; and as habitat 
for woodland and openland wildlife. 

If this soil is used for cultivated crops, soil blowing and 
droughtiness are major problems. The major management 
requirements are controlling soil blowing, maintaining 
high organic-matter content, and conserving soil moisture. 
Minimum tillage and stubble mulching and the use of 
cover crops, buffer strips, and windbreaks help control 
soil blowing. Frequent additions of crop residue, manure, 
and green manure help maintain content of organic 
matter. Crop residue and minimum tillage also conserve 
moisture. Legumes need additional applications of lime., 

If this soil is used for pasture, droughtiness is the 
major hazard. Growth is reduced in dry summers. The use 
of deep-rooted, drought-resistant plants helps overcome 
this problem. 

This soil has no major hazards or management 
problems if it is used for trees. 

This soil has slight limitations for most engineering 
uses. However, sewage lagoons and sanitary landfills can 
cause seepage. Using a sealer or restrictive layer of im
pervious material will prevent this. Capability subclass 
Ills, Michigan soil management group 4a. 

CaA-Capac loam, 0 to 3 percent slopes. This is a 
nearly level, somewhat poorly drained soil on low knolls 
and ridges. It is subject to rare flooding. Slopes are 
smooth and convex and are less than 50 feet long. The 
areas are irregular in shape and are 2 to 600 acres in size. 

Typically, the surface layer is very dark grayish brown 
loam about 8 inches thick. The subsoil is mottled, firm 
clay loam about 20 inches thick. The upper part of the 
subsoil is yellowish brown, the middle part is light yel
lowish brown, and the lower part is brown. The sub
stratum, to a depth of 60 inches, is grayish brown, mot
tled, calcareous loam. In some places, the subsoil is less 
than 20 inches thick and the depth to the calcareous sub
stratum is less than 26 inches. 
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Included with this soil in mapping are small areas of 
poorly drained and very poorly drained Parkhill and 
Corunna soils in small depressions and narrow 
drainageways. These soils make up 1 to 15 percent of the 
mapped areas. Also included are small areas of Selfridge, 
Metamora, and Dixboro soils on low knolls and ridges. 
These soils have a lower available water capacity than 
this Capac soil. Selfridge and Dixboro soils make up 1 to 
8 percent of the mapped areas, and Metamora soils make 
up 10 to 15 percent. Also included are areas of moderate
ly well drained and slightly more sloping Marlette soils. 
Marlette soils are on side slopes that border 
drainageways, knolls, and ridgetops; they make up 1 to 8 
percent of the mapped areas. 

Permeability is moderate or moderately slow, and the 
available water capacity is high. Runoff is slow. 

This soil is used mostly for crops. In a few areas, it is 
in native vegetation, including trees. This soil has good 
poten,,tial for crops, pasture, and woodland and as habitat 
for openland and woodland wildlife. 

If this soil is used for cultivated crops, wetness is the 
major limitation. The main management requirements are 
providing adequate drainage and improving tilth. Artifi
cial drainage can remove excess water. Tilling within the 
proper range of moisture content, minimum tillage, and 
incorporating crop residue into the plow layer help main
tain good tilth. 

If this soil is used for pasture, removing excess water 
is the major management requirement. Grazing this soil 
when it is wet causes compaction of the surface layer. To 
prevent compaction, grazing should be restricted during 
wet periods. 

If this soil is used for trees, equipment limitations and 
plant competition are the main -management problems. 
The use of heavy equipment for planting and harvesting 
trees is restricted in wet periods. The sites must be inten
sively prepared and maintained, because the ~owth of 
undesirable trees and shrubs hinders natural regeneration 
or restocking of desirable trees. 

This soil has severe limitations for most engineering 
uses. For such uses, it must be artificially drained by 
using surface ditches or tile drains. Dwellings and small 
buildings with basements should not be constructed on 
this soil. Footings and foundatio~s should be designed so 
that frost action does not cause structural damage. For 
local roads and streets to function properly, the surface 
layer of Capac soil should be replaced or covered with 
suitable base material. The included areas of moderately 
well drained Marlette soils are better suited to most en
gineering uses than this soil because they are better 
drained. Capability subclass Ilw, Michigan soil manage
ment group 2.5b. 

CcA-Capac Variant-Parkhill complex, 0 to 2 percent 
slopes. This map unit consists of nearly level, somewhat 
poorly drained Capac Variant soil on low, domelike 
mounds and low ridges and of poorly drained and very 
poorly drained Parkhill soil in depressions and 
drainageways. Slopes are slightly convex and are less 

than 50 feet long. The areas are irregular in shape and 
are 2 to 100 acres in size. The Capac Variant soil makes 
up about 60 to 70 percent of this map unit, and the Park
hill soil makes up 20 to 28 percent. These soils are so in
tricately mixed or so small in extent that it was not prac
tical to separate them at the scale used for mapping. 

The Capac Variant soil is rarely flooded, and the Park
hill soil is frequently flooded. The Capac Variant soil has 
numerous cobbles and gravel fragments in the surface 
layer and subsoil (fig. 1). The Parkhill soil has gravel in 
the surface layer and commonly has a few cobbles and 
gravel fragments in the subsoil. 

Typically, the surface layer of the Capac Variant soil is 
very dark grayish brown cobbly sandy loam about 8 
inches thick. The subsurface layer is brown, mottled 
cobbly sandy loam about 6 inches thick. The subsoil is 
brown, mottled, firm cobbly clay loam about 11 inches 
thick. The substratum, to a depth of 60 inches, is brown, 
mottled, calcareous loam. In some places, where the cob
bles have been removed, the surface layer is dominantly 
gravelly sandy loam. Also, in some places stones and boul
ders are in the surface layer. 

Typically the surface layer of the Parkhill soil is very 
dark gray gravelly sandy loam about 7 inches thick. The 
subsoil is mottled and friable and is about 37 inches thick. 
The upper part of the subsoil is dark gray loam, the mid
dle part is dark gray clay loam, and the lower part is gray 
clay loam. The substratum, to a depth of 60 inches, is 
gray, mottled, calcareous loam. In some places, the Park
hill soil has no gravel in the surface layer. 

Included with these soils in mapping are small areas of 
poorly drained and very poorly drained Belleville and 
Corunna soils in depressions and drainageways. These 
soils make up 5 to 10 percent of the mapped areas. Also 
included are small areas of Selfridge and Metamora soils 
on low, domelike mounds and low ridges. These soils have 
a lower available water capacity than the Capac Variant 
soil and are in similar positions on the landscape. They 
make up 10 to 15 percent of the mapped areas. 

Permeability is moderately slow, and the available 
water capacity is moderate. Runoff is slow to ponded. 

These soils are used mostly for pasture or are in native 
vegetation, including trees. In a few areas, they are used 
for crops. These soils have poor potential for crops and 
good potential for pasture and woodland. They have good 
to fair potential as habitat for openland, woodland, and 
wetland wildlife. They have poor potential for most 
recreation uses. 

These soils generally are not cultivated. The major 
limitations to their use for crops are cobbles and wetness. 

If these soils are used for pasture, the major manage
ment problems are cobbles and wetness. Cobbles must be 
removed if they hinder fieldwork. Artificial drainage can 
help to remove excess water and thereby increase yields. 
Restricting grazing during wet periods helps prevent 
compaction of the surface layer. 

If these soils are used for trees, windthrow is a 
moderate hazard on the Parkhill soil. The major manage-
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ment problems are equipment limitations, seedling mor
tality, and plant competition. The use of heavy equipment 
is limited to periods when the soils are dry or frozen. 
Losses of seedlings will be high on the Parkhill soil 
because of wetness. The sites must be intensively 
prepared and maintained because the growth of undesira
ble trees and shrubs hinders natural regeneration or 
restocking of desirable trees. 

These soils have severe limitations for most engineer
ing uses. For such uses, they must be artificially drained 
by using surface ditches or tile drains. Footings and foun
dations should be designed so that frost action does not 
cause structural damage. For local roads and streets to 
function properly, the surface layer of the Capac Variant 
soil should be replaced or covered with suitable base 
material. Capability subclass VIw, Michigan soil manage
ment group Gbc. 

Ce-Ceresco fine sandy loam, gravelly substratum. 
This is a nearly level, somewhat poorly drained soil on 
flood plains. It is subject to frequent flooding. Slopes are 
slightly convex and are less than 50 'feet long. The areas 
are irregular in shape and are 2 to 200 acres in size. 

Typically, the surface layer is very dark grayish brown 
fine sandy loam about 11 inches thick. The subsoil is mot
tled and very friable, and it is about 21 inches thick. The 
upper part of the subsoil is yellowish brown fine sandy 
loam 15 inches thick, and the lower part is brown loamy 
fine sand 6 inches thick. The substratum, to a depth of 38 
inches, is grayish brown, calcareous sandy loam. Below 
that, it is gravelly sand. 

Included with this soil in mapping are small areas of 
poorly drained and very poorly drained Cohoctah and 
Sloan soils in depressions; they make up 1 to 10 percent 
of the mapped areas. Also included . are small areas of 
soils similar to the Ceresco soil, except that they have a 
coarser or finer textured subsoil; they make up 5 to 12 
percent of the mapped areas. Cohoctah soils have a lower 
available water capacity, and Sloan soils have a higher 
available water capacity than the Ceresco soil. 

Permeability is moderate to moderately rapid, and the 
available water capacity is low. Runoff is very slow. 

This soil is mostly in native vegetation, including trees. 
In a few areas, it is used for crops. This soil has fair 
potential for crops and pasture. It has good potential for 
woodland and as habitat for openland and woodland wil
dlife. 

If this soil is used for cultivated crops, the major 
hazard is flooding. The major management requirement is 
removal of excess water. Artificial drainage can be used 
and thereby increase crop yields. Lift pumps must be in
stalled in areas that lack adequate drainage outlets. The 
construction of dikes can be used to prevent flooding, but 
the cost may prohibit this method. Tilling within the 
proper range of moisture content helps maintain good 
tilth. 

If this soil is used for pasture, flooding is the major 
hazard. Removing excess wetness is the major manage
ment requirement. Grazing when this soil is flooded or 

wet causes compaction of the surface layer. Grazing 
should be restricted in wet periods to maintain good tilth. 
Pasture plants that are more tolerant of wetness should 
be selected. 

If this soil is used for trees, equipment limitations and 
plant competition are the main management problems. 
The use of heavy equipment for planting and harvesting 
trees should be restricted in wet periods. Sites must be 
intensively prepared and maintained, because the growth 
of undesirable trees and shrubs hinders the natural 
regeneration or restocking of desirable trees. 

This soil has severe limitations for most engineering 
uses because of flooding, wetness, and high potential frost 
action. For local roads or streets to function properly, the 
surface layer of Ceresco soil should be replaced or 
covered with suitable base material. This will overcome 
the hazard of frost action. Capability subclass IIIw, 
Michigan soil management group L-2c. 

Ch-Cohoctah fine sandy loam, gravelly substratum. 
This is a nearly level, poorly drained and very poorly 
drained soil on flood plains. It is subject to frequent 
flooding. The areas are irregular in shape and are 2 to 200 
acres in size. 

Typically, the surface layer is very dark grayish brown 
fine sandy loam about 12 inches thick. The substratum, to 
a depth of 37 inches, is dark gray, gray, and very dark 
brown, mottled, fine sandy loam and sandy loam. Below 
that, to a depth of 60 inches, it is gray sand and gravelly 
coarse sand. 

Included with this soil in mapping are small areas of 
Ceresco and Sloan soils. The somewhat poorly drained 
Ceresco soil is on low knolls and ridges on the flood 
plains; they make up 5 to 10 percent of the mapped areas. 
The Sloan soils are on flood plains; they make up 1 to 5 
percent of the mapped areas. They have a higher availa
ble water capacity than this Cohoctah soil. Also included 
are small areas that are coarser textured than this Cohoc
tah soil; they make up 10 to 15 percent of the mapped 
areas. These soils have a lower available water capacity 
than the Ceresco soil. 

Permeability is moderately rapid, and the available 
water capacity is moderate. Runoff is very slow , or 
ponded. 

This soil is mostly in native vegetation, including trees. 
In a few areas, it is used for crops. This soil has poor 
potential for crops and pasture. It has good potential for 
woodland and as habitat for wetland wildlife. 

If this soil is used for cultivated crops, flooding and 
frost action are the major hazards. Wetness and lack of 
adequate drainage outlets are major management 
problems. Construction of dikes and installation of artifi
cial drainage and lift pumps reduce some of these 
problems. These methods are generally not economically 
feasible. 

If this soil is used for pasture, flooding is the major 
hazard. This soil will flood or have excess water 
throughout much of the year. Grazing should be 
restricted in wet periods. Pasture plants that are more 
tolerant of wetness should be selected. 
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If this soil is used for trees, windthrow and flooding 
are major hazards. Equipment limitations, seeding mor
tality, and plant competition are major management 
problems. Flooding or wetness will result in trees blowing 
down during storms, heavy losses to plant seedlings, and 
restricted use of heavy equipment for planting and har
vesting trees. Sites must be intensively prepared and 
maintained, because the growth of undesirable trees and 
shrubs hinders the natural regeneration or restocking of 
desirable trees. 

This soil has severe limitations for most engineering 
uses. For local roads and streets to function properly, the 
surface layer of the Cohoctah soil should be covered with 
suitable base material. Capability subclass Vw, Michigan 
soil management group L-2c. 

Co-Cohoctah-Ceresco fine sandy loams, gravelly 
substratum. This map unit consists of nearly level, very 
poorly drained and poorly drained Cohoctah soils and 
somewhat poorly drained Ceresco soils. It is about 40 to 
55 percent Cohoctah soils and 20 to 35 percent Ceresco 
soils. These soils are on the flood plains. They are subject 
to frequent flooding. They are so intricately mixed, or so 
small in extent, that it is not practical to map them 
separately. The Cohoctah soil is in flat depressions, the 
Ceresco soil is on low mounds and ridges. The areas are 
long, narrow, and winding, following the river, and they 
are 10 to 1,000 acres in size. 

Typically, the surface layer of the Cohoctah soil is very 
dark grayish brown fine sandy loam about 12 inches thick. 
The substratum, to a depth of 37 inches, is mottled, dark 
gray, gray, and very dark brown fine sandy loam and 
sandy loam. Below that, to a depth of 60 inches, it is gray 
sand and gravelly coarse sand. 

Typically, the surface layer of the Ceresco soil is very 
dark grayish brown fine sandy loam about 11 inches thick. 
The subsoil is about 21 inches thick. The upper part of 
the subsoil is yellowish brown, mottled, very friable fine 
sandy loam 15 inches thick; and the lower part is mottled, 
pale brown loamy fine sand 6 inches thick. The sub
stratum, to a depth of 38 inches, is mottled, grayish 
brown, calcareous sandy loam. Below that is grayish 
brown, calcareous gravelly sand. 

Included with these soils in mapping are small areas of 
Sloan soils and more sandy soils. Sloan soils make up 1 to 
8 percent of the mapped areas, and the more sandy soils 
make up 10 to 14 percent. Also included are small areas 
of Houghton, Adrian, and Palms soils. These small areas 
are on the flood plains; they make up O to 8 percent of 
the mapped areas. All of the included soils have a higher 
available water capacity than the Cohoctah and Ceresco 
soils. 

Permeability is moderately rapid, and the available 
water capacity is low. Runoff is very slow to ponded. 

Areas of these soils are mostly wooded. In a few areas, 
they are used for unimproved pasture, or they are idle. 
These soils have poor potential for crops, pasture, and 
woodland. They have good potential as habitat for wet
land wildlife. 

Because these soils are freque11tly flooded. they are not 
suited to cultivated crops. Flooding and frost action are 
the major hazards. Wetness and Jack of adequate 
drainage outlets are major management problems. 

If these soils are used for pasture, flooding is the major 
hazard. Grazing is restricted in wet periods. 

If these soils are used for trees, windthrow hazard, 
flooding, equipment limitation, seedling mortality, and 
plant competition make their use impractical for commer
cial tree production. These soils are flooded or wet 
throughout much of the year, which results in trees blow
ing down during storms, heavy losses to plant seedlings, 
and restricted use of heavy equipment for planting and 
harvesting trees. Sites must be intensively prepared and 
maintained because the growth of undesirable trees and 
shrubs hinders the natural regeneration or restocking of 
desirable trees. 

These soils have severe limitations for most engineer
ing uses. For local roads and streets to function properly, 
the surface layer of the Cohoctah and Ceresco soils 
should be covered with suitable base material. Capability 
subclass Vw, Michigan soil management group L-2c. 

Cr-Corunna sandy loam. This is a nearly level, 
poorly drained and very poorly drained soil in broad, flat 
areas and drainageways. It is subject to frequent flood
ing. The areas are irregular in shape and are 2 to 120 
acres in size. 

Typically, the surface layer is very dark gray sandy 
loam about 9 inches thick. The subsoil is gray, mottled, 
friable sandy loam about 22 inches thick. The substratum, 
to a depth of 60 inches, is gray, mottled, calcareous loam 
and clay loam. In some places, the surface layer is more 
than 10 inches thick. 

Included with this soil in mapping are small areas of 
Parkhill, Belleville, and Lamson soils in broad, flat areas 
and drainageways. The Parkhill soil has a higher available 
water capacity, and the Belleville and Lamson soils have 
a lower available water capacity than this Corunna soil. 
Lamson and Belleville soils make up 1 to 13 percent of 
the mapped areas, and Parkhill soils make up 10 to 17 
percent. Also included are small areas of somewhat poorly 
drained Capac and Metamora soils on low knolls and 
ridges; they make up 1 to 8 percent of the mapped areas. 

Permeability is moderate or moderately rapid in the 
surface layer and subsoil and moderately slow in the sub
stratum. The available water capacity is moderate. Runoff 
is very slow or ponded. 

This soil is used mostly for crops. In a few areas, it is 
used for pasture or trees. This soil has good potential for 
crops, pasture, and as habitat for wetland wildlife. It has 
fair potential for woodland. 

If this soil is used for cultivated crops, providing 
adequate drainage is the major management requirement. 
Artificial drainage can help increase crop yields. 

If this soil is used for pasture, removing excess water 
is the major management requirement. Artificial drainage 
helps remove excessive water and thereby helps increase 
yields. Pasture plants that are more tolerant of wetness 
should be selected. 
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If this soil is used for trees, equipment limitation, 
seedling mortality, and plant competition are major 
management problems. Windthrow is the major hazard 
resulting in trees that blow down during storms. The use 
of heavy equipment for planting and harvesting trees is 
limited to periods when the soil is dry or frozen. Seedling 
losses are high because of wetness. Sites must be inten
sively prepared and maintained because the growth of un
desirable trees and shrubs hinders natural regeneration 
or restocking of desirable trees. 

This soil has severe limitations for most engineering 
uses because of wetness. For such uses, it must be artifi
cially drained by using surface ditches and tile drains. 
Sanitary facilities should be connected to commercial 
sewers and treatment facilities. Footings and foundations 
should be designed to prevent structural damage caused 
by frost action. For local roads and streets to function 
properly, the surface layer of the Corunna soil should be 
replaced or covered with suitable base material. Capabili
ty subclass Ilw, Michigan soil management group 3/2c. 

DxA-Dixboro fine sandy loam, 0 to 3 percent slopes. 
This is a nearly level, somewhat poorly drained soil on 
low knolls and ridges. It is subject to rare flooding. Slopes 
are slightly convex and are less than 50 feet long. The 
areas are irregular in shape and are 2 to 200 acres in size. 

Typically, the surface layer is very dark grayish brown 
fine sandy loam about 9 inches thick. The subsurface 
layer is pale brown fine sandy loam about 6 inches thick. 
The subsoil is about 23 inches thick. The upper part of 
the subsoil is stratified, mottled, yellowish brown loam 
and pale brown, friable fine sandy loam. The lower part is 
light yellowish brown, mottled, friable loam with thin 
strata of loamy very fine sand and very fine sandy loam. 
The substratum, to a depth of 60 inches, is pale brown, 
mottled, calcareous, stratified fine sandy loam, loamy fine 
sand, and silt loam. In some places, the surface layer con
tains some pebbles or is lighter colored. Also in some 
places, the subsoil contains layers of gravelly sand or 
thicker layers of fine textured materials. 

Included with this soil in mapping are small areas of 
the Metamora, Selfridge, Tedrow and Riverdale soils on 
low knolls and ridges. These soils make up 5 to 12 percent 
of the mapped areas. The Selfridge, Tedrow, and River
dale soils have a lower available water capacity, and the 
Metamora soil has a higher available water capacity in 
the lower part of the profile than the Dixboro soils. Also 
included are small areas of poorly drained and very 
poorly drained Lamson and Parkhill soils in depressions 
and drainageways; they make up 1 to 9 percent of the 
mapped areas. Small areas of well drained Arkport soils 
on knolls and ridges and at a higher elevation than the 
Dixboro soil are also included. They make up 3 to 10 per
cent of the mapped areas. 

Permeability is moderate to moderately rapid, and the 
available water capacity is high. Runoff is slow. 

This soil is used mostly for crops. In a few areas, it is 
in permanent vegetation, including trees. This soil has 
good potential for crops, pasture, woodland, and as 
habitat for openland and woodland wildlife. 

If this soil is used for cultivated crops, removing excess 
water is the major management requirement. Artificial 
drainage can help increase crop yields. 

If this soil is used for pasture, wetness in spring is the 
major problem. Grazing is restricted in wet periods. 

If this soil is used for trees, equipment limitations and 
plant competition are major management problems. The 
use of heavy equipment for planting and harvesting trees 
is restricted in wet periods in spring. Sites must be inten
sively prepared and maintained, because the growth of 
undesirable trees and shrubs hinders the natural 
regeneration or restocking of desirable trees. 

This soil has severe limitations for most engineering 
uses, because of wetness, high potential frost action, and 
caving of cutbanks in shallow excavations. Using surface 
ditches and tile drains and connecting sanitary facilities to 
commercial sewers and treatment facilities overcome the 
limitation of wetness. Foundations and footings should be 
properly designed so that frost action does not cause 
structural damage. For local roads or streets to function 
properly, the surface layer of the Dixboro soil should be 
replaced or covered with a suitable base material. Con
structing retaining walls, maintaining the proper slope 
grade, and removing excess water prevent the caving of 
cutbanks. The well drained Arkport soil is in slightly 
higher places and is better suited to most engineering 
uses. Capability subclass Ilw, Michigan soil management 
group 3b-s. 

Ed-Edwards muck. This is a nearly level, very poorly 
drained soil on lowlands. It is subject to frequent flood
ing. The areas are irregular in shape and are 2 to 50 acres 
in size. 

Typically, the upper 6 inches is black muck. Next, to a 
depth of 35 inches, is very dark brown and black, friable 
muck. Below that, the substratum, to a depth of 60 inches, 
is white and gray marl. In some places, mineral material 
underlies the muck at depths below 24 inches, or the 
thickness of the organic materials is more than 51 inches. 

Included with this soil in mapping are small areas of 
Palms soils on lowlands; they make up 2 to 13 percent of 
the mapped areas. They have higher permeability in the 
underlying material than the Edwards soil. 

Permeability is moderately slow to moderately rapid in 
the organic material, and it varies in the marl. The availa
ble water capacity is very high. Runoff is very slow. 

This soil is mostly in native vegetation, including trees. 
In a few areas, it is used for unimproved pasture or 
crops. This soil has fair potential for crops. It has good 
potential for pasture and as habitat for wetland wildlife, 
and poor potential for woodland. 

If this soil is properly drained and protected from soil 
blowing, it is suited to specialty crops, for example, 
potatoes, carrots, onions, and mint. Soil blowing, frost ac
tion, and flooding are the main hazards. Soil blowing and 
frost hazard can be reduced by sprinkler irrigation. Soil 
blowing can also be reduced by controlling the water 
table, by stripcropping, and by using cover crops and 
windbreaks. Flooding can be reduced by lowering the 
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water table through artificial drainage or by constructing 
dikes. Lift pumps must be installed in areas that lack 
adequate drainage outlets. 

If this soil is used for pasture, wetness is the major 
limitation. Artificial drainage and the selection of pasture 
plants that are tolerant of wetness help overcome this 
problem. 

Equipment limitations, seedling mortality, plant com
petition flooding, and windthrow hazard are woodland 
management problems. Because this soil is wet, the use of 
heavy equipment for planting and harvesting. trees is 
restricted. Seedling losses are high, and trees may blow 
down during storms. 

This soil has severe limitations for most engineering 
uses, because of wetness, frost action, and excess humus. 
Capability subclass IVw, Michigan soil management group 
Mime. 

Gd-Gilford sandy loam, gravelly substratum. This is 
a nearly level, very poorly drained soil in broad, flat areas 
and drainageways. It is subject to frequent flooding. The 
areas are irregular in shape and are 2 to 150 acres in size. 

Typically, the surface layer is very dark grayish brown 
sandy loam about 11 inches thick. The subsoil is friable, 
and it is about 18 inches thick. The upper part of the sub
soil is dark gray, mottled sandy loam, and the lower part 
is gray, mottled sandy loam. The substratum, to a depth 
of 60 inches, is gray, calcareous coarse sand and gravelly 
sand. In some areas, the surface layer is thinner, or the 
subsoil contains alternate layers of sand, loamy sand, and 
sandy·loam. 

Included with this soil in mapping are small areas of 
Kingsville, Vestaburg, and Thomas soils in broad, flat 
areas and drainageways. These soils make up 1 to 10 per
cent of the mapped areas. The Kingsville and Vesta burg 
soils have a lower available water capacity in the upper 
part of the profile and the Thomas soil has a higher 
available water capacity than this Gilford soil. 

Permeability is moderately rapid, and the available 
water capacity is low. Runoff is very slow or ponded. 

This soil is used mostly for crops, or it is in native 
vegetation, including trees. It has fair potential for crops, 
and poor potential for woodland. It has good potential as 
habitat for wetland wildlife and for pasture. 

If this soil is used for cultivated crops, providing 
adequate drainage and conserving soil moisture in dry 
periods are major management requirements. Artificial 
drainage can help increase crop yields. Crop residue, stub
ble mulching, cover crops, and minimum tillage help con
serve moisture. 

If this soil is used for pasture, wetness is the major 
problem. Grazing is restricted in wet periods. Artificial 
drainage can help remove excess water and thereby in
crease yields. Pasture plants that are more tolerant of 
wetness should be selected. 

If this soil is used for trees, equipment limitations, 
seedling mortality, and plant competition are major 
management problems. The use of equipment for planting 
and harvesting trees is severely limited. Seedling losses 

are high because of wetness. Sites must be intensively 
prepared and maintained because the growth of undesira
ble trees and shrubs hinders the natural regeneration or 
restocking of desirable trees. 

This soil has severe limitations for most engineering 
uses, because of wetness and potential frost action. Sur
face ditches and tile drains will reduce wetness. Founda
tions and footings should be properly designed so that 
frost action does not cause structural damage. For local 
roads or streets to function properly, the surface layer of 
the Gilford soil should be replaced or covered with suita
ble base material. Capability subclass IIIw, Michigan soil 
management group 4c. 

Ho-Houghton muck. This is a nearly level, very 
poorly drained soil on lowlands or flood plains. It is sub
ject to frequent flooding. The areas are irregular in shape 
and are 2 to 1,500 acres in size. 

Typically, the upper 12 inches is black muck. Below 
that, to a depth of 60 inches, is very dark brown and 
brown muck. In a few places, mostly on the Maple River 
flood plain, the surface layer is mucky silt loam or silt. In 
some places, marl is at a depth of 16 to 51 inches. 

Included with this soil in mapping are small areas of 
Adrian and Palms soils that generally are in narrow, 
discontinuous areas along the edges of mapped areas of 
this unit, and they make up 2 to 15 percent of the mapped 
areas. The Adrian soil has a lower available water capaci
ty, and the Palms soil has slower permeability in the 
lower part of the profile than the Houghton soil. Also in
cluded, in some places, is a soil similar to this Houghton 
soil, except it is mucky peat and makes up O to 15 percent 
of the mapped areas. Also included, in Sumner and Seville 
Townships, are a few small areas, less than 100 acres, of a 
soil similar to this Houghton soil, except it is mucky peat 
and is extremely acid. 

Permeability is moderately slow to moderately rapid, 
and the available water capacity is very high. Runoff is 
very slow. 

This soil is mostly in native vegetation, including trees. 
In a few areas, it is used for unimproved pasture or 
crops. This soil has fair potential for crops, good potential 
for pasture and as habitat for wetland wildlife, and poor 
potential for woodland. 

If this soil is properly drained and protected from soil 
blowing, it is suited to specialty crops, for example, 
potatoes, carrots, onions, and mint. Soil blowing, frost ac
tion, and flooding are the main hazards. Soil blowing and 
frost action can be reduced by sprinkler irrigation. Soil 
blowing can also be reduced by controlling the water 
table and by using buffer strips, cover crops, and wind
breaks. Flooding can be reduced by lowering the water 
table through artificial drainage or by constructing dikes. 
Lift pumps must be installed in areas that lack adequate 
drainage outlets. 

If this soil is used for pasture, wetness is the major 
limitation. Grazing is restricted in wet periods. Artificial 
drainage and the selection of pasture plants that are 
tolerant of wetness help overcome this problem. 
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If this soil is used for trees, equipment limitations, 
seedling mortality, plant competition, and windthrow 
hazard are major management problems because this soil 
is wet. Equipment limitations can be reduced if the soil is 
worked when it is frozen. Sites must be intensively 
prepared and maintained because the growth of undesira
ble shrubs and trees hinders natural regeneration or 
restocking of desirable trees. Seedling losses are high, 
and trees may blow down during storms. 

This soil has severe limitations for most engineering 
uses, because of wetness, frost action, and excess humus. 
The areas with more than 10 inches of mucky peat, which 
were included in mapping, are better suited to roads than 
this soil. Capability subclass Illw, Michigan soil manage
ment group Mc. 

HuB-Huntington silt loam, 1 to 5 percent slopes. 
This is a nearly level and gently sloping, well drained soil 
on a part of the flood plain that is protected from flood
ing. Slopes are slightly convex and are less than 30 feet 
Jong. The areas are irregular in shape and are 2 to 90 
acres in size. 

Typically, the surface layer is very dark grayish brown 
silt loam about 11 inches thick. The subsoil is friable, and 
it is about 44 inches thick. The upper part of the subsoil 
is dark brown silt loam, the middle part is brown silt 
loam, and the lower part is brown, mottled silt loam. The 
substratum, to a depth of 60 inches is brown, mottled fine 
sandy loam that has thin strata of silt loam. 

Included with this soil in mapping are· small areas of 
very poorly drained Sloan soils and a soil similar to this 
Huntington soil, except it is somewhat poorly drained and 
makes up 2 to 8 percent of the mapped areas. Also in
cluded are small areas where slopes are 6 to 10 percent. 

Permeability is moderate, and the available water 
capacity is high. Runoff is slow or medium. 

This soil is used mostly for crops. In a few areas it is 
wooded. Most areas of this soil are protected from flood
ing and therefore have good pote~tial for crops, pasture, 
and woodland. 

If this soil is used for cultivated crops, erosion is the 
major hazard. Controlling erosion and maintaining high 
organic-matter content, and good tilth are management 
requirements. The use of crop rotations with hay, cover 
crops, and minimum tillage help control erosion. Incor
porating crop residue or green manure into the plow 
layer and tilling within the proper moisture range help 
maintain organic-matter content and improve tilth. 

If this soil is used for pasture, overgrazing and grazing 
when this soil is wet are major management problems. 
Grazing this soil when it is wet causes compaction of the 
surface layer. Overgrazing increases the hazard of ero
sion. Using well adapted plants, rotating pasture, and 
restricting grazing in wet periods are important practices. 

If this soil is used for trees, productivity is high; how
ever, plant competition is a problem. Sites must be inten
sively prepared and maintained, because the growth of 
undesirable trees and shrubs hinders natural regeneration 
or restocking of desirable trees. 

This soil has slight limitations for most engineering 
uses, because it is protected from flooding. It has 
moderate potential frost action. Fom:idations and footings 
should be designed so that frost action does not cause 
<;tructural damage. For local roads or streets to function 
properly, .the surface layer of the Huntington soil should 
be replaced or covered with suitable base material. Capa
bility subclass Ile, Michigan soil management group L-2a. 

ltA-Ithaca loam, 0 to 3 percent slopes. This is a 
nearly level, somewhat poorly drained soil on low knolls 
and ridges. It is subject to rare flooding. Slopes are 
slightly convex and are less than 100 feet Jong. The areas 
are irregular in shape and are 2 to 200 acres in size. 

Typically, the surface layer is very dark grayish brown 
loam about 9 inches thick. The subsoil is about 20 inches 
thick. The upper part of the subsoil is mixed, friable, 
brown clay loam and grayish brown loam 4 inches thick. 
The lower part is brown, mottled, very firm clay loam 16 
inches thick. The substratum, to a depth of 60 inches, is 
brown, mottled, calcareous clay loam. In some places ad
jacent to the Pine River in the Alma area, this soil is un
derlain by stratified silt and very fine sand at a depth of 
40 to 60 inches. Also in some places, the subsoil has a 
higher clay content, and in some places, many pebbles are 
scattered on the surface. The subsoil is thinner, and the 
depth to the calcareous substratum is less than 24 inches 
in some places. 

Included with this soil in mapping are small areas of 
Arkona soils and a soil similar to this Ithaca ·soil, except it 
is sandy loam in the upper part of the profile. These soils 
are on low knolls and ridges; they make up 1 to 10 per
cent of the mapped areas. They have a lower available 
water capacity than this Ithaca soil. Also included are 
small areas of poorly drained and very poorly drained 
Lenawee and Wauseon soils in small depressions and nar
row drainageways; they make up 1 to 8 percent of the 
mapped areas. Small, moderately well drained areas of 
the Perrinton soil that has slightly steeper slopes are also 
included. 

Permeability is moderately slow, and the available 
water capacity is high. Runoff is slow or medium. 

This soil is used mostly for crops. In a few areas, it is 
used for unimproved pasture or is in native vegetation, 
including trees. This soil has good potential for crops, 
pasture, woodland, and as habitat for openland and 
woodland wildlife. 

If this soil is used for cultivated crops, removing excess 
water and maintaining good tilth are major management 
requirements. Artificial drainage can be used to remove 
excess water. Tilling within a proper range of moisture 
content, minimum tillage, and incorporating crop residue 
into the plow layer help maintain good tilth. 

If this soil is used for pasture, removing excess water 
and maintaining good soil structure and tilth are major 
management requirements. Restricted grazing in wet 
periods reduces compaction of the surface layer and main
tains soil structure and tilth. Artificial drainage can be 
used to remove excess water. 
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If this soil is used for trees, plant competition is a 
problem. Sites must be intensively prepared and main
tained, because the growth of undesirable trees and 
shrubs hinders the natural regeneration or restocking of 
desirable trees. 

This soil has severe limitations for most engineering 
uses. For such uses, it must be artificially drained by 
using surface ditches or tile drains. Footings and founda
tions should be designed to prevent structural damage 
caused py frost action. For local roads and streets to 
function properly, the surface layer of the Ithaca soil 
should be replaced or covered with suitable base material. 
Perrinton soil is better suited to most engineering uses, 
because it is better drained. Capability subclass Ilw, 
Michigan soil management group 1-5b. 

Ke-Kingsville loamy sand. This is a nearly level, 
poorly drained and very poorly drained soil in broad, flat 
areas and drainageways. It is subject to frequent flood
ing. The areas are irregular in shape and are 2 to 150 
acres in size. 

Typically, the surface layer is black loamy sand about 6 
inches thick. The substratum, to a depth of 60 inches, is 
dark gray and gray sand. In some places, this soil is un
derlain by loamy or clayey material below 40 inches. Also, 
in some places the substratum contains thin strata of 
loamy sand and sandy loam. 

Included with this soil in mapping are small areas of 
Belleville and Gilford soils that are in broad, flat areas 
and drainageways. These soils make up 1 to 8 percent of 
the mapped areas. The Belleville soil has a higher availa
ble water capacity in the lower part of the profile and the 
Gilford soil has a higher available water capacity in the 
upper part of the profile than this Kingsville soil. Also in
cluded are small areas of somewhat poorly drained 
Tedrow and Riverdale soils on low knolls and ridges; they 
make up 1 to 5 percent of the mapped areas. 

Permeability is rapid, and the available water capacity 
is low. Runoff is very slow or ponded. 

This soil is mostly in permanent vegetation, including 
trees. In a few areas, it is used for crops or pasture. This 
soil has good potential for pasture. It has fair potential 
for crops and as habitat for wetland wildlife. It has poor 
potential for woodland. 

If this soil is used for cultivated crops, removing excess 
water in wet periods, conserving moisture in dry periods, 
controlling soil blowing, and maintaining high organic
matter content are major management requirements. Ar
tificial drainage must be installed to remove excess water. 
Open ditches are difficult to maintain and tile is difficult 
to install, because cutbanks cave in. Minimum tillage, 
stubble · mulching, and the use of cover crops, buffer 
strips, and windbreaks help control soil blowing. Frequent 
additions of crop residue, manure, and green manure help 
maintain content of organic matter. Crop residue and 
minimum tillage also conserve moisture. Legumes need 
additional applications of lime. 

If this soil is used for pasture, excess water in wet 
periods and droughtiness in dry summers are major 

management problems. Artificial drainage can be used to 
remove excess water. Grazing is restricted in wet periods 
and growth is reduced in dry periods. 

If this soil is used for trees, windthrow is the major 
hazard. Seedling mortality, equipment limitations, and 
plant competition are also major problems. Because of 
wetness, seedling losses are high, and trees may blow 
down during storms. The use of equipment for planting 
and harvesting trees is restricted in wet periods. Sites 
must be intensively prepared and maintained because the 
growth of undesirable trees and shrubs hinders the natu
ral regeneration or restocking of desirable trees. 

This soil has severe limitations for most engineering 
uses. For such uses, it must be artificially drained by 
using surface ditches and tile drains. For local roads and 
streets to function properly, the surface layer of the 
Kingsville soil should be covered with suitable base 
material. Removing excess water, constructing retaining 
walls, and maintaining the proper slope grade can prevent 
caving of cutbanks in shallow excavations. Capability sub
class IVw, Michigan soil management group 5c. 

La-Lamson loamy very fine sand. This is a nearly 
level, poorly drained and very poorly drained soil in 
broad, flat areas and drainageways. It is subject to 
frequent flooding. The areas are irregular in shape and 
are 2 to 50 acres in size. 

Typically, the surface layer is very dark gray loamy 
very fine sand about 9 inches thick. The subsoil is very 
friable, mottled loamy very fine sand about 26 inches 
thick. The upper part of the subsoil is very dark gray, 
and the lower part is light olive brown. The substratum, 
to a depth of 60 inches, is grayish brown and gray, cal
careous very fine sand. In some areas, the surface layer is 
more than 10 inches thick. 

Included with this soil in mapping are small areas of 
somewhat poorly drained Dixboro soils on low knolls and 
ridges; they make up 1 to 8 percent of the mapped areas. 
Also included are small areas of Thomas, Tobico, Corunna, 
and Parkhill soils in broad, flat areas and drainageways. 
These soils make up 1 to 8 percent of the mapped areas. 
The Thomas, Corunna, and Parkhill soils have a higher 
available water capacity and the Tobico soil has a lower 
available water capacity than this Lamson soil. 

Permeability is moderately rapid, and the available 
water capacity is moderate. Runoff is very slow or 
ponded. 

This soil is mostly used for crops. In a few areas, it is 
in native vegetation, including trees. This soil has good 
potential for pasture and as habitat for wetland wildlife. 
It has fair potential for crops and poor potential for 
woodland. 

If this soil is used for cultivated crops, removing excess 
water is the major management requirement. Artificial 
drainage can help increase crop yields. 

If this soil is used for pasture, removing excess water 
is the major management requirement. Grazing is 
restricted in wet periods. Artificial drainage can be used 
to remove excess water, and thereby increase yields. 
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Pasture plants that are more tolerant of wetness should 
be selected. 

If this soil is used for trees, windthrow is the major 
hazard. Seedling mortality, equipment limitations, and 
plant competition are major management problems. 
Seedling losses are high, and trees may blow down during 
storms, because this soil is wet. The use of heavy equip
ment for planting and harvesting trees is restricted. Sites 
must be intensively prepared and maintained because the 
growth of undesirable trees and shrubs hinders the natu
ral regeneration or restocking of desirable trees. 

This soil has severe limitations for most engineering 
uses because of wetness, frost action, and seepage. For 
such uses, it must be artificially drained by using surface 
ditches or tile drains. Dwellings and small buildings with 
basements should not be constructed on this soil. Footings 
and foundations should be designed to prevent structural 
damage caused by frost action. For local roads and 
streets to function properly, the surface layer of the 
Lamson soil should be replaced or covered with suitable 
base material. Capability subclass Illw, Michigan soil 
management group 3c-s. 

Le-Lenawee clay loam. This is a nearly level, poorly 
drained and very poorly drained soil in broad, flat areas 
and drainageways. It is subject to frequent flooding. The 
areas are irregular in shape and are 2 to 1,500 acres in 
size. 

Typically, the surface layer is very dark grayish brown 
clay loam about 9 inches thick. The subsoil is about 28 
inches thick. The upper part of the subsoil is dark gray, 
firm clay loam 9 inches thick, and the lower part is gray, 
mottled, very firm clay loam 19 inches thick. The sub
stratum, to a depth of 60 inches, is gray, mottled, calcare
ous clay loam and clay. In some places, the surface layer 
is lighter colored. These soils lack stratification in some 
areas. 

Included with this soil in mapping are small areas of 
Sickles and Wauseon soils in broad, flat areas and 
drainageways; they make up 5 to 10 percent of the 
mapped areas. The Sickles and Wauseon soils have a 
lower available water capacity in the upper part of the 
profile than this Lenawee soil. Also included are small 
areas of somewhat poorly drained Pert, Ithaca, and Ar
kona soils on low knolls and ridges. These soils make up 1 
to 8 percent of the mapped areas. 

Permeability is moderately slow, and the available 
water capacity is moderate. Runoff is very slow or 
ponded. 

This soil is used mostly for crops. In a few areas, it is 
used for pasture or it is in native vegetation, including 
trees. This soil has good potential for crops, pasture, and 
woodland and as habitat for wetland wildlife. 

If this soil is used for cultivated crops, removing excess 
water and maintaining good tilth are major management 
requirements. Artificial drainage can be used to remove 
excess water. Tilling within the proper range of moisture 
content, minimum tillage, and incorporating crop residue 
into the plow layer help maintain good tilth. 

If this soil is used for pasture, removing excess water 
and maintaining good structure and tilth are major 
management requirements. Restricted grazing in wet 
periods helps prevent soil compaction and maintain struc
ture and tilth. 

If this soil is used for trees, equipment limitations, 
seedling mortality, and plant competition are major 
management problems. The use of heavy equipment for 
planting and harvesting trees is restricted in wet periods. 
Seedling losses are high, because of excess water. Sites 
must be intensively prepared and maintained because the 
growth of undesirable trees and shrubs hinders the natu
ral regeneration or restocking of desirable trees. 

This soil has severe limitations for most engineering 
uses. For such uses, it must be artificially drained by 
using surface ditches or tile drains. Dwellings and small 
buildings with basements should not be constructed on 
this soil. Footings and 'foundations should be designed to 
prevent structural damage caused by frost action and 
shrink-swell potential. For local roads and streets to func
tion properly, the surface layer of the Lenawee soil 
should be replaced or covered with suitable base material. 
Capability subclass Ilw, Michigan soil management group 
1.5c. 

Mall-Marlette sandy loam, 2 to 6 percent slopes. 
This is a gently sloping, well drained and moderately well 
drained soil on footslopes, knolls, and ridges. Most areas 
are dissected by shallow driiinageways. Slopes are smooth 
and convex and are less than 100 feet long. The areas are 
irregular in shape and are 2 to 500 acres in size. 

Typically, the surface layer is dark grayish brown 
sandy loam about 10 inches thick. The subsurface layer is 
pale brown sandy loam about 4 inches thick. The subsoil 
is friable, and it is about 20 inches thick. The upper part 
of the subsoil is mixed, yellowish brown loam and pale 
brown sandy loam, the middle part is brown clay loam, 
and the lower part is strong brown loam. The substratum, 
to a depth of 60 inches, is brown, mottled, calcareous 
loam. In some places, slopes are less than 2 percent or 
they exceed 6 percent. Also, in some places the upper 
part of the subsoil is sandy loam. In some places, there is 
no intermixing of the subsurface material in the upper 
part of the subsoil. 

Included with this soil in mapping are small areas of 
Metea, Arkport, Spinks, and Boyer soils that are on foot 
slopes, knolls, and ridges. These soils make up O to 10 per
cent of the mapped areas. They have a lower available 
water capacity than this Marlette soil. Also included are 

. somewhat poorly drained Capac and Metamora soils on 
low knolls and ridges at a lower elevation than this Mar
lette soil; they make up 2 to 11 percent of the mapped 
areas. Also included are poorly drained and very poorly 
drained Parkhill, Thomas, and Palms soils in small depres
sions or narrow drainageways; they make up O to 6 per
cent of the mapped areas. 

Permeability is moderate or moderately slow, and the 
available water capacity is high. Runoff is medium. 
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This soil is used mostly for crops. In a few areas, it is 
used for pasture or it is in permanent vegetation, includ
ing trees. This soil has good potential for crops, pasture, 
woodland, and recreational use, and as habitat for open
land and woodland wildlife. 

If this soil is used for cultivated crops, controlling ru
noff and erosion and maintaining high organic-matter con
tent and good tilth are major management requirements. 
The use of crop rotation with hay, cover crops, sod water
ways, and minimum tillage help reduce erosion. In a few 
areas, the slopes are sufficiently long and smooth for ter
racing and contour farming. Incorporating crop residue or 
green manure into the plow layer and tilling within the 
proper moisture range help maintain organic-matter con
tent and improve tilth. 

If this soil is used for pasture, overgrazing and grazing 
this soil when it is wet are major management problems. 
Grazing this soil when it is wet causes compaction of the 
surface layer. Overgrazing increases the hazard of ero
sion. Using well adapted pasture plants, rotating pasture, 
and restricting grazing in wet periods are important prac
tices. 

If this soil is used for trees, plant competition is a 
major problem. Sites must be intensively prepared and 
maintained, because the growth of undesirable trees and 
shrubs hinders natural regeneration or restocking of 
desirable trees. 

This soil has slight or moderate limitations for en
gineering uses. When this soil is used for septic tank ab
sorption fields, the moderate and moderately slow 
permeability is a moderate limitation. When this soil is 
used for sewage lagoons, seepage is also a moderate 
limitation. Using a sealer or restrictive layer of impervi
ous material will reduce seepage. Small commercial 
buildings and dwellings with basements should not be 
constructed on this soil because of frost action. Founda
tions and footings should be designed so that frost action 
does not cause structural damage. For local roads or 
streets to function properly, the surface layer of the Mar
lette soil should be replaced or covered with suitable base 
material. This soil can erode easily especially when the 
surface layer is left uncovered during or after construc
tion. Mulching, using an asphalt spray, netting, grass 
seeding or sodding with fertilization, diversions, erosion
control structures, and grassed waterways help control 
erosion. Capability subclass Ile, Michigan soil manage
ment group 2.5a. 

MaC-Marlette sandy loam, 6 to 12 percent slopes. 
This is a moderately sloping or gently rolling, well 
drained soil on knolls and ridgetops. Most areas are dis
sected by shallow drainageways. Slopes are smooth and 
convex and are less than 200 feet long. The areas are ir
regular in shape and are 2 to 100 acres in size. 

Typically, the surface layer is brown sandy loam about 
9 inches thick. The subsurface layer is pale brown sandy 
loam about 3 inches thick. The subsoil is friable, and it is 
about 17 inches thick. The· upper part is mixed, yellowish 
brown and pale brown loam; and the lower part is brown 

clay loam. The substratum, to a depth of 60 inches, is 
brown calcareous loam. In some places, most of the 
original surface layer has been eroded, and the present 
surface layer is a mixture of material from the remaining 
original surface layer, the subsurface layer, and the upper 
part of the subsoil. In some places, the upper part of the 
subsoil is sandy loam. Also, some areas are less sloping or 
more sloping. 

Included with this soil in mapping are small areas of 
Metea, Spinks, and Boyer soils on knolls and ridgetops, or 
on footslopes. These soils make up O to 8 percent of the 
mapped areas. They have a lower available water capacity 
than this Marlette soil. Also included are somewhat 
poorly drained Capac and Metamora soils on foot slopes, 
low knolls, and ridges at a lower elevation than this Mar
lette soil; they make up 1 to 8 percent of the mapped 
areas. Also included are poorly drained and very poorly 
drained Parkhill and Palms soils in depressions and 
drainageways; they make up O to 10 percent of the 
mapped areas. 

Permeability is moderate or moderately slow, and the 
available water capacity is high. Runoff is rapid. 

This soil is used mostly for crops or pasture. In a few 
areas, it is in permanent vegetation, including trees. This 
soil has fair potential for crops and recreational use. It 
has good potential for pasture, and woodland and as 
habitat for openland and woodland wildlife. 

If this soil is used for cultivated crops, controlling ru
noff and erosion and maintaining high organic-matter con
tent and good tilth are major management requirements. 
The use of crop rotation with hay, cover crops, sod water
ways, and minimum tillage help reduce erosion. In a few 
areas, the slopes are sufficiently long and smooth for ter
racing and contour farming. Incorporating crop residue or 
green manure into the plow layer and tilling within the 
proper moisture range help maintain organic-matter con
tent and improve tilth. 

If this soil is used for pasture, overgrazing and grazing 
this soil when it is wet are major management problems. 
Grazing this soil when it is wet causes compaction of the 
surface layer. Overgrazing increases the hazard of ero
sion. Using well adapted pasture plants, rotating pasture, 
and restricting grazing in wet periods are important prac
tices. 

If this soil is used for trees, plant competition is the 
major management problem. Sites must be intensively 
prepared and maintained because the growth of undesira
ble trees and shrubs hinders natural regeneration or 
restocking of desirable trees. 

This soil has moderate limitations for most engineering 
uses because of slope and potential frost action. For such 
uses, foundations and footings should be designed to 
prevent structural damage caused by frost action. For 
local roads and streets to function properly, the surface 
layer of the Marlette soil should be replaced or covered 
with suitable base material. Construction sites and local 
roads and streets need landforming and should be on the 
contour. This sloping Marlette soil erodes easily when the 
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surface layer is left uncovered during or after construc
tion. Mulching, using an asphalt spray, netting, grass 
seeding or sodding with fertilization, diversion, erosion
control structures, or grassed waterways help control ero
sion and reduce runoff. Capability subclass Ille, Michigan 
soil management group 2.5a. 

Mc-Martisco muck. This is a nearly level, very poorly 
drained soil on lowlands. It is subject to frequent flood
ing. The areas are irregular in shape and are 2 to 50 acres 
in size. 

Typically, the upper 12 inches is black muck. Below 
that, the substratum, to a depth of 60 inches, is light gray 
and gray marl. In some places, mineral material underlies 
the marl below 24 inches or the organic layer is less than 
8 inches thick. 

Included with this soil in mapping are small areas of 
Edwards, Tobico, and Thomas soils on lowlands. These 
soils make up 5 to 12 percent of the mapped areas. The 
Edwards and Thomas soils have a higher available water 
capacity and the Tobico soil has a lower available water 
capacity than this Martisco soil. 

Permeability is moderately slow to moderately rapid in 
the organic material and slow in the marl. The available 
water capacity is low. Runoff is very slow. 

This soil is used mostly for unimproved pasture or it is 
in native vegetation, including trees. This soil has good 
potential as habitat for wetland wildlife and poor poten
tial for crops, pasture, and woodland. 

If this soil is used for pasture, wetness and flooding are 
major problems. Grazing is restricted for long periods 
because of wetness unless artificial drainage is provided. 

If this soil is used for trees, wetness and flooding are 
major problems. Windthrow hazard, seedling mortality, 
equipment limitations, and plant competition are severe 
problems. Because of wetness and flooding, the use of 
heavy equipment for planting and harvesting trees is 
restricted, seedling losses are high, and trees may blow 
down during storms. Sites must be intensively prepared 
and maintained because the growth of undesirable trees 
and shrubs hinders natural regeneration or restocking of 
desirable trees. 

This soil has severe limitations for most engineering 
uses because of wetness, frost action, and excess humus. 
Capability subclass VIw, Michigan soil management group 
Mime. 

MeA-Metamora-Capac sandy loams, 0 to 2 percent 
slopes. This map unit is about 45 to 60 percent Metamora 
soils and 20 to 40 percent Capac soils. These soils are 
nearly level and somewhat poorly drained and are on low 
knolls and ridges. They are subject to rare flooding. 
Slopes are slightly convex and are less than 50 feet long. 
The areas are irregular in shape and are 2 to 200 acres in 
size. The soils are so intricately mixed, or so small in ex
tent, that it is not practical to map them separately. 

Typically, the surface layer of the Metamora soil is 
very dark grayish brown sandy loam about 9 inches thick. 
The subsoil is grayish brown, mottled, and friable, and is 
about 28 inches thick. The upper part of the subsoil is 

sandy loam 24 inches thick, and the lower part is sandy 
clay loam 4 inches thick. The substratum, to a depth of 60 
inches, is brown, mottled, calcareous loam. 

Typically, the surface layer of the Capac soil is very 
dark grayish brown sandy loam about 8 inches thick. The 
subsoil is mottled, firm clay loam, and it is about 20 
inches thick. The upper part of the subsoil is yellowish 
brown, the middle part is light yellowish brown, and the 
lower part is brown. The substratum, to a depth of 60 
inches, is grayish brown, mottled, calcareous loam. In. 
some places, the subsoil is less than 20 inches thick, and 
the depth to the calcareous substratum is less than 26 
inches. 

Included with these soils in mapping are small areas of 
Dixboro and Selfridge soils on low knolls and ridges; they 
make up O to 12 percent of the mapped areas of this unit. 
The Dixboro soil has a lower available water capacity 
than the Metamora and Capac soils, and the Selfridge soil 
has a lower available water capacity in the lower part of 
the profile. Also · included are small areas of Lamson, 
Parkhill, and Corunna . soils in depressions and 
drainageways; they make up O to 8 percent of the mapped 
areas of this unit. 

Permeability in the Metamora soil is moderately rapid 
in the surface layer and subsoil and moderately slow in 
the substratum. Permeability in the Capac soil is 
moderate and moderately slow. The available water 
capacity for Metamora and Capac soils is high. Runoff is 
slow. 

These soils are used mostly for crops. In a few areas, 
they are used for pasture or are in native vegetation, in
cluding trees. These soils have good potential for crops, 
pasture, and woodland and as habitat for openland and 
woodland wildlife. 

If these soils are used for cultivated crops, removing 
excess water is the major management requirement. Ar
tificial drainage can help increase crop yields. 

If these soils are used for pasture, removing. excess 
water is the major management requirement. Artificial 
drainage will help increase yields. Restricted grazing in 
wet periods helps reduce compaction of the surface layer. 

If these soils are used for trees, equipment limitations 
and plant competition are major management problems. 
The use of heavy equipment for planting and harvesting 
trees is restricted in wet periods in spring. Sites must be 
intensively prepared and maintained because the growth 
of undesirable trees and shrubs hinders natural regenera
tion or restocking of desirable trees. 

These soils have severe limitations for most engineer
ing uses. For such uses, they must be artificially drained 
by using surface ditches or tile drains. Footings and foun
dations should be designed to prevent structural damage 
caused by frost action. For local roads and streets to 
function properly, the surface layer of the Metamora and 
Capac soils should be replaced or covered with suitable 
base material. Capability subclass Ilw, Michigan manage
ment group 3/2b-2.5b. 
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MtB-Metea loamy sand, 0 to 6 percent slopes. This 
is a nearly level and gently sloping, well drained soil on 
knolls and ridges. Slopes are smooth and convex and are 
less than 100 feet long. The areas are irregular in shape 
and are 2 to 80 acres in size. 

Typically, the surface layer is dark brown loamy sand 
about 6 inches thick. The subsoil is yellowish brown about 
33 inches thick. The upper part of the subsoil is very fria
ble loamy sand 27 inches thick, and the lower part is mot
tled, firm clay loam 6 inches thick. The substratum, to a 
depth of 60 inches, is yellowish brown loam. In some 
places, slopes are steeper than 6 percent. In some areas, 
especially near the Perrinton soil, the substratum has a 
higher clay content than this Metea soil. 

Included with this soil in mapping are small areas of 
Arkport, Perrinton, Marlette, Oakville, and Boyer soils on 
knolls and ridges. Perrinton, Marlette, Oakville, and 
Boyer soils make up 1 to 10 percent of the mapped areas, 
and the Arkport soil makes up 3 to 16 percent. The Per
rinton and Marlette soils have a higher available water 
capacity and the Boyer, Oakville, and Arkport soils have a 
lower available water capacity than this Metea soil. Also 
included is the somewhat poorly drained Selfridge soil on 
low knolls and ridges at a lower elevation than this Metea 
soil and the poorly drained and very poorly drained Bel
leville soil in depressions and drainageways. Metea and 
Belleville soils make up O to 5 percent of the mapped 
areas. 

Permeability is very rapid in the sandy upper part of 
the profile and moderately slow to moderate in the loamy 
lower part. The available water capacity is moderate. Ru
noff is slow. 

This soil is used mostly for crops or it is in permanent 
vegetation, including trees. In a few areas, it is used for 
pasture. This soil has fair potential for crops, recreational 
use and as habitat for woodland and openland wildlife. It 
has good potential for pasture and woodland. 

If this soil is used for cultivated crops, soil blowing and 
droughtiness are major management problems. Con
trolling soil blowing, maintaining high organic-matter con
tent, and conserving moisture are major management 
requirements. Minimum tillage and stubble mulching and 
the use of cover crops, buffer strips, and windbreaks help 
control soil blowing. Frequent additions of crop residue, 
manure, and green manure help maintain content of or
ganic matter. Crop residue and minimum tillage also con
serve moisture. Legumes need additional applications of 
lime. 

If this soil is used for pasture, droughtiness is the 
major limitation. The · use of deep-rooted, drought-re
sistant plants will help reduce droughtiness. 

If this soil is used for trees, seedling mortality is the 
major management problem. Some seedling. losses can be 
expected because the sandy upper part of this Metea soil 
has a low available water capacity. 

This soil has slight limitations for most engineering 
uses. Capability subclass Ille, Michigan soil management 
group 4/2a. 

MvB-Metea Variant cobbly loamy sand, 2 to 6 per
cent slopes. This is a gently sloping, well drained and 
moderately well drained soil on ridges. Slopes are smooth 
and convex and are less than 100 feet long. The areas are 
generally long and narrow and are 2 to 50 acres in size. 

Typically, the surface layer is very dark gray cobbly 
loamy sand about 7 inches thick. The subsoil is about 30 
inches thick. The upper part of the subsoil is dark brown 
and dark yellowish brown, very friable, cobbly loamy sand 
24 inches thick. The lower part is yellowish brown, mot
tled, firm loam 6 inches thick. The substratum, to a depth 
of 60 inches, is brown, calcareous loam. 

Included with this soil in mapping are small areas of 
Boyer soils on ridges, small areas of soils similar to the 
somewhat poorly drained Selfridge soil on lower ridges, 
and small areas of soils similar to the poorly drained and 
very poorly drained Belleville soil in small depressions 
and drainageways. These included soils have similar 
amounts of and depths to cobbles as the Metea Variant 
soil; they make up 5 to 12 percent of the mapped areas. 
The Boyer soil has a lower available water capacity in the 
lower part of the profile than this Me tea Variant soil. 

Permeability is rapid in the sandy upper part and 
moderate to moderately slow in the loamy lower part. 
The available water capacity is moderate. Runoff is slow. 

This soil is mostly in permanent vegetation, including 
trees. In a few areas, it is used for crops or pasture. This 
soil has good potential for woodland and fair potential for 
pasture. It has poor potential for crops and as habitat for 
openland and woodland wildlife. 

This soil generally is not used for cultivated crops, 
because of the presence of cobbles. 

If this soil is used for pasture, removing cobbles and 
conserving moisture are major management require
ments. Deep-rooted, drought-resistant plants should be 
selected. 

If this soil is used for trees, seedling mortality is the 
major management problem. Some seedling losses can be 
expected, because the sandy upper part of this Metea 
Variant soil has a low available water capacity. Hand 
planting of seedlings may be necessary because of the 
cobbles in the surface layer. 

This soil has moderate limitations for most engineering 
uses. For such uses, foundations and footings should be 
designed to prevent structural damage caused by shrink
swell potential. Cobbles also hinder most earth-moving 
operations. Capability subclass Vis, Michigan soil manage
ment group Ga. 

OaB-Oakville fine sand, 0 to 6 percent slopes. This 
is a nearly level and gently sloping, well drained and 
moderately well drained soil on knolls and ridges. Slopes 
are smooth and convex and are less than 100 feet long. 
The areas are irregular in shape and are 2 to 50 acres in 
size. 

Typically, the surface layer is very dark grayish brown 
fine sand about 6 inches thick. The subsoil is yellowish 
brown and brownish yellow, loose fine sand about 19 
inches thick. The substratum, to a depth of 60 inches, is 
light yellowish brown fine sand. 
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Included with this soil in mapping are small areas of 
Boyer and Metea soils on knolls and ridges. These soils 
make up 1 to 8 percent of the mapped areas. They have a 
higher available water capacity in the subsoil than this 
Oakville soil. Also included is the somewhat poorly 
drained Tedrow soil on low knolls and ridges and the 
poorly drained and very poorly drained Kingsville soil in 
depressions and drainageways; they make up 1 to 10 per
cent of the mapped areas. 

Permeability is very rapid, and the available water 
capacity is low. Runoff is very slow. 

This soil is mostly in permanent vegetation, including 
trees. In a few areas, it is used for pasture and crops. 
This soil has good potential for pasture and woodland and 
poor potential for crops. 

If this soil is used for cultivated crops, soil blowing and 
droughtiness are major management problems. Con
trolling soil blowing, maintaining high organic-matter con
tent, and conserving moisture are major management 
requirements. Minimum tillage and stubble mulching and 
the use of cover crops, buffer strips, and windbreaks help 
control soil blowing. Frequent additions of crop residue, 
manure, and green manure help to maintain content or or
ganic matter. Crop residue and minimum tillage also con
serve moisture. Legumes need additional applications of 
lime. 

If this soil is used for pasture, droughtiness is the 
major hazard. The use of deep-rooted, drought-resistant 
plants will help overcome droughtiness. 

If this soil is used for trees, seedling mortality is the 
major problem. Seedling losses are high, because of the 
low available water capacity. 

This soil has slight limitations for use as dwellings, 
small commercial buildings, and local roads and streets. It 
has severe limitations for sewage lagoons, sanitary land
fills, and shallow excavations, because the soil is too 
sandy, cutbanks cave, and seepage occurs. Lawns need a 
cover of loamy topsoil and should be watered frequently. 
Cleared areas around construction sites should be pro
tected from soil blowing by mulching and using asphalt 
spray, netting, grass seeding or sodding with fertilization, 
planting clumps of grass, keeping cleared areas to a 
minimum size, or constructing windbreaks or snowfences. 
Constructing retaining walls and maintaining the proper 
slope grade can prevent caving of cutbanks in shallow ex
cavations. Seepage from sewage lagoons and sanitary 
landfills can be prevented by using a sealer or restrictive 
layer of impervious material. Capability subclass IVs, 
Michigan soil management group 5a. 

Oe-Olentangy muck. This is a nearly level, very 
poorly drained soil on lowlands. It is subject to frequent 
flooding. The areas are irregular in shape and are 2 to 50 
acres in size. 

Typically, the upper 13 inches is black muck. The next 
layer is black, friable mucky silt loam 13 inches thick, and 
below that is dark gray, friable mucky silt loam 12 inches 
thick. The substratum, to a depth of 60 inches, is mottled, 
grayish brown silt loam. In some places, the muck layers 

are more than 16 inches thick. Also, in a few places, the 
depth to the mineral substratum is more than 51 inches. 

Included with this soil in mapping are small areas of 
Thomas and Houghton soils; they make up 1 to 8 percent 
of the mapped areas. The Thomas soil is in narrow, 
discontinuous areas along the edges of mapped areas of 
this unit. The Thomas and Houghton soils have a higher 
available water capacity than this Olentangy soil. 

Permeability is moderate in the upper organic and 
coprogenous materials and slow in the lower mineral 
materials. The available water capacity is very high. Ru
noff is very slow or ponded. 

This soil is mostly in native vegetation, including trees. 
In a few areas, it is used for pasture. This soil has good 
potential as habitat for wetland wildlife. It has fair poten
tial for crops and poor potential for pasture and 
woodland. 

If this soil is properly drained and protected from soil 
blowing, it is suited to specialty crops, ·for example, 
potatoes, carrots, onions, and mint. Soil blowing, flooding, 
and frost action are major hazards. Soil blowing and frost 
damage can be reduced by sprinkler irrigation. Con
trolling the water table and using buffer strips, cover 
crops, and windbreaks can also reduce soil blowing. 
Lowering the water table through installation of artificial 
drainage can reduce flooding and wetness. Lift pumps 
must be installed in areas that lack adequate drainage 
outlets. 

If this soil is used for pasture, wetness is the major 
limitation. Grazing is ·restricted in wet periods. Practices 
to overcome wetness are installing artificial drainage and 
selecting pasture plants that are tolerant of wetness. 

Because this soil is wet, equipment limitations, seedling 
mortality, windthrow, and plant competition are major 
woodland management problems. The use of equipment 
for planting and harvesting trees is restricted in wet 
periods. Seedling losses are high, and trees may blow 
down during storms. Sites must be intensively prepared 
and maintained because the growth of undesirable trees 
and shrubs hinders natural regeneration or restocking of 
desirable trees. 

This soil has severe limitations for most engineering 
uses, because of wetness, frost action, and excess humus. 
Capability subclass Illw, Michigan soil management 
group M/3c. 

Pa-Palms muck. This is a nearly level, very poorly 
drained soil on lowlands. It is subject to frequent flood
ing. The areas are irregular in shape and are 2 to 300 
acres in size. 

Typically, black muck extends to a depth of 35 inches. 
Below that, the substratum, to a depth of 60 inches, is 
gray, mottled clay loam. In some places, the organic 
material is less than 16 inches thick. 

Included with this soil in mapping are small areas of 
Adrian and Houghton soils; they make up 8 to 17 percent 
of the mapped areas. The Adrian soil has a lowe~ availa
ble water capacity in the lower part of the profile and the 
Houghton soil has a higher available water capacity in the 
underlying material than the Palms soil. 
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Permeability is moderately slow to moderately rapid in 
the organic material and moderate or moderately slow in 
the underlying material. The available water capacity is 
very high. Runoff is very slow. 

This soil is mostly in native vegetation, including trees. 
In a few areas, it is used for unimproved pasture or 
crops. This soil has good potential for crops, pasture, and 
as habitat for wetland wildlife. It has poor potential for 
woodland. 

If this soil is properly drained and protected from soil 
blowing, it is suited to specialty crops, for example, 
potatoes, carrots, onions, and mint. Soil blowing, frost ac
tion, and flooding are major hazards. Soil blowing and 
frost action can be reduced by sprinkler irrigation (fig. 2). 
Controlling the water table and using buffer strips, cover 
crops, and windbreaks can also reduce soil blowing. Flood
ing can be reduced by lowering the water table through 
artificial drainage or by constructing dikes. Lift pumps 
must be installed in areas that lack adequate drainage 
outlets. 

If this soil is used for pasture, the major limitation is 
wetness. Grazing is restricted in wet periods. Practices to 
overcome wetness are installing artificial drainage and 
selecting pasture plants that are tolerant of wetness. 

Because this soil is wet, equipment limitations, seedling 
mortality, plant competition, and windthrow hazard are 
major woodland management problems. Equipment 
limitations can be reduced if the soil is worked when it is 
frozen. Sites must be intensively prepared and maintained 
because the growth of undesirable shrubs and trees hin
ders natural regeneration or restocking of desirable trees. 
Seedling losses are high, and trees may blow down during 
storms. 

This soil has severe limitations for most engineering 
uses, because of wetness, frost action, and excess humus. 
Capability subclass Ilw, Michigan soil management group 
M/3c. 

Ph-Parkhill loam. This is a nearly level, poorly 
drained and very poorly drained soil in broad, flat areas 
and drainageways. It is subject to frequent flooding. The 
areas are irregular in shape and are 2 to 2,500 acres or 
more in size. 

Typically, the surface layer is very dark grayish brown 
loam about 9 inches thick. The subsoil is mottled and firm 
about 27 inches thick. The upper part of the subsoil is 
grayish brown clay loam 4 inches thick, and the lower 
part is gray clay loam 23 inches thick. The substratum, to 
a depth of 60 inches, is mottled, gray and yellowish 
brown, calcareous loam. In some places, the surface layer 
is lighter colored and ranges to 12 inches in thickness. 
Also, in some places the subsoil and substratum have thin 
layers of gravelly sand, sand, gravelly sandy loam, or 
sandy loam. 

Included with this soil in mapping are small areas of 
Corunna, Belleville, Lamson, Gilford, and Vestaburg soils 
in broad, flat areas and drainageways. These soils make 
up 5 to 15 percent of the mapped areas. They have a 
lower available water capacity than the Parkhill soil. Also 

included are small areas of somewhat poorly drained 
Capac, Metamora, and Selfridge soils on low knolls and 
ridges; they make up 1 to 10 percent of the mapped 
areas. 

Permeability is moderately slow, and the available 
water capacity is high. Runoff is very slow or ponded. 

This soil is used mostly for crops. In a few areas, it is 
in woodland. This soil has good potential for crops, 
pasture, woodland, and as habitat for wetland wildlife. 

If this soil is used for cultivated crops, removing excess 
water and maintaining good tilth are major management 
requirements. Artificial drainage can help increase crop 
yields. Good tilth can be maintained by tilling within the 
proper range of moisture content, using minimum tillage, 
and incorporating crop residue into the plow layer. 

If this soil is used for pasture, removing excess water 
is the major management requirement. Restricted grazing 
in wet periods reduces compaction of the surface layer. 
Artificial drainage can help to remove excess water, and 
thereby increase yields. Pasture plants that are more 
tolerant of wetness should be selected. 

If this soil is used for trees, equipment limitations, 
seedling mortality, and plant competition are major 
management problems. The use of heavy equipment for 
planting and harvesting trees is restricted in wet periods. 
Seedling losses are high, because of wetness. Sites must 
be intensively prepared and maintained because the 
growth of undesirable trees and shrubs hinders the natu
ral regeneration or restocking of desirable trees. 

This soil has severe limitations for most engineering 
uses. For such uses, it must be artificially draine~ by 
using surface ditches or tile drains. Footings and founda
tions should be designed to prevent structural damage 
caused by frost action. Dwellings and small buildings with 
basements should not be constructed on this soil. For 
local roads and streets to function properly, the surface 
layer of the Parkhill soil should be replaced or covered 
with suitable base material. Capability subclass Ilw, 
Michigan soil management group 2.5c. 

PkB-Perrinton loam, 2 to 6 percent slopes. This is a 
gently sloping, well drained and moderately well drained 
soil on foot slopes, knolls, and ridgetops. Most areas are 
dissected by shallow drainageways. Slopes are smooth 
and convex and are less than 100 feet long. The areas are 
irregular in shape and are 2 to 300 acres in size. 

Typically, the surface layer is very dark grayish brown 
loam about 8 inches thick. The upper part of the subsoil is 
mixed brown clay loam and grayish brown loam about 6 
inches thick, and the lower part is yellowish brown, very 
firm clay and firm clay loam about 18 inches thick. The 
substratum, to a depth of 60 inches, is brown, calcareous 
clay loam. In some places, the surface layer is sandy loam 
or loamy sand. In some places, the slope exceeds 6 per
cent. In some places there is no layer of mixed clay loam 
and loam. 

Included with this soil in mapping are small areas of 
Metea soils on foot slopes, knolls, and ridgetops. These 
soils have a lower available water capacity than the Per-
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rinton soil. They make up 1 to 8 percent of the mapped 
areas. Also included are small areas of very gently slop
ing, somewhat poorly drained Ithaca soils at the base of 
slopes and poorly drained and very poorly drained 
Lenawee and Parkhill soils in depressions and 
drainageways. These soils make up 1 to 9 percent of the 
mapped areas. 

Permeability is moderately slow, and the available 
water capacity is moderate. Runoff is medium. 

This soil is used mostly for crops. In a few areas, it is 
used for pasture or woodland. This soil has good potential 
for crops, pasture, and woodland and as habitat for open~ 
land and woodland wildlife. 

If this soil is used for cultivated crops, the hazard of 
erosion is moderate. Controlling runoff and erosion, main
taining high organic-matter content, and maintaining good 
tilth are the major management requirements. The use of 
cover crops, grassed waterways, and minimum tillage and 
rotating cultivated crops with hay reduce erosion. Slopes 
are sufficiently long and smooth in a few areas for terrac
ing and contour farming. 

Incorporating crop residue and green manure crops into 
the plow layer and tilling within the proper range of 
moisture content help maintain organic-matter content 
and improve tilth. 

Overgrazing and grazing when this soil is wet are the 
major management problems if this soil is used for 
pasture. Grazing when this soil is wet causes compaction 
of the surface layer, and overgrazing increa·ses the hazard 
of erosion. Using well adapted pasture plants, rotating 
pasture, and restricting grazing in wet periods are impor
tant practices. 

If this soil is used for trees, plant competition is a 
problem. The sites must be intensively prepared and 
maintained because the growth of undesirable trees and 
shrubs hinders natural regeneration or restocking of 
desirable trees. 

This soil has moderate limitations for most engineering 
uses because of moderately slow permeability, shrink
swell potential, and frost action. For such uses, footings 
and foundations should be designed so that frost action 
and shrink-swell potential do not cause structural damage. 
Drainage should be provided around foundations, and ex
cavations for drainage should be backfilled with suitable 
material. For local roads and streets to function properly, 
the surface layer should be replaced or covered with 
suitable base material. This soil erodes readily if the sur
face is not protected during and after construction. Prac
tices that help control erosion include mulching, spraying 
with asphalt, and use of netting. Seeding with grass or 
establishing sod, prqperly fertilized, and the use of diver
sions, erosion-control structures; and grassed waterways 
are also effective practices. Capability subclass Ile, 
Michigan soil management group 1.5a. 

PkC-Perrinton loam, 6 to 12 percent slopes. This is 
a moderately sloping and gently rolling, well drained soil 
on knolls and ridgetops. Most areas are dissected by shal
low drainageways. Slopes are smooth and convex and are 

less than 200 feet long. The areas are irregular in shape 
and are 2 to 240 acres in size. 

Typically, the surface layer is brown loam about 8 
inches thick. The upper part of the subsoil is mixed gray
ish brown loam and brown clay loam about 6 inches thick 
and the lower part is yellowish brown, very firm clay and 
firm clay loam about 16 inches thick. The substratum, to a 
depth of 60 inches, is brown, calcareous clay loam. In 
some places, there is no layer of mixed clay loam and 
loam, the subsoil is exposed because of erosion, or the 
slope is less than 6 percent or greater than 12 percent. 

Included with this soil in mapping are small areas of 
Metea soils on foot slopes, knolls, and ridgetops. These 
soils make up 1 to 8 percent of the mapped areas. The 
Metea soils have a lower available water capacity than 
this Perrinton soil. Also included are small areas of gently 
sloping, somewhat poorly drained Ithaca soils at the base 
of slopes and in narrow drainageways and depressions. 
These soils make up 2 to 12 percent of the mapped areas. 
Also included are small areas of poorly drained and very 
poorly drained Lenawee, Houghton, and Palms soils in 
depressions, seep areas at the base of hills, and narrow 
drainageways. These soils make up 1 to 8 percent of the 
mapped areas. 

Permeability is moderately slow, and the available 
water capacity is moderately high. Runoff is medium or 
rapid. 

This soil is used mostly for crops and pasture. In a few 
areas, it is wooded. This soil has fair potential for crops 
and good potential for pasture and woodland. It also has 
good potential as habitat for openland and wetland wil
dlife. 

If this soil is used for cultivated crops, the hazard of 
erosion is severe. Controlling runoff and erosion, main
taining high organic-matter content, and maintaining good 
tilth are the major management requirements. The use of 
cover crops, grassed waterways, and minimum tillage and 
rotating cultivated crops with hay help reduce erosion. In 
a few areas, the slopes are sufficiently long and smooth 
for terracing and contour farming. Incorporating crop 
residue and green manure crops into the plow layer and 
tilling within the proper moisture range are practices that 
help maintain organic-matter content and improve soil 
tilth. Large amounts of manure help improve tilth and 
structure and are especially beneficial in small, eroded 
areas. 

If this soil is used for pasture, overgrazing and grazing 
when the soil is wet are the major management problems. 
Grazing this soil when wet causes compaction of the sur
face layer, and overgrazing increases the hazard of ero
sion. The use of well adapted pasture plants, rotating 
pasture, and restricting grazing in wet periods are impor
tant practices. 

If this soil is used for trees, plant competition is a 
problem. The sites must be intensively prepared and 
maintained because the growth of undesirable trees and 
shrubs hinders natural regeneration or restocking of 
desirable trees. 
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This soil has moderate limitations for most engineering 
uses because of slope, moderately slow permeability, 
shrink-swell potential, and frost action. For such uses, 
footings and foundations should be designed so that frost 
action and shrink-swell potential do not cause structural 
damage. Drainage should be provided around foundations, 
and excavations for drainage should be backfilled with 
suitable material. For local roads and streets to function 
properly, the surface layer should be covered or replaced 
with suitable base material. Construction sites and local 
roads and streets need landforming and should be on the 
contour. This soil erodes readily if the surface is not pro
tected during and after construction. Practices that help 
control erosion and reduce runoff are the use of mulch, 
asphalt spray, and netting; seeding with grass or 
establishing sod that is properly fertilized; and construct
ing diversions, erosion-control structures, and grassed 
waterways. Capability subclass IIIe, Michigan soil 
management group 1.5a. 

PIA-Pert clay loam, 0 to 2 percent slopes. This is a 
nearly level, somewhat poorly drained soil on low knolls 
and narrow ridges. It is subject to rare flooding. Slopes 
are slightly convex and are less than 50 feet long. The 
areas are irregular in shape and are 2 to 150 acres in size. 

Typically, the surface layer is dark grayish brown clay 
loam about 9 inches thick. The subsoil is mottled and very 
firm, and it is about 10 inches thick. The upper part of 
the subsoil is brown clay, and the lower part is brown 
clay loam. The substratum, to a depth of 60 inches, is 
grayish brown, mottled, calcareous clay loam. 

Included with this soil in mapping are small areas of 
Arkona and Metamora soils on low knolls and ridges; they 
make up 1 to 8 percent of the mapped areas. The Arkona 
and Metamora soils have a lower available water capacity 
than the Pert soil. Also included are small areas of poorly 
drained and very poorly drained Lenawee, Toledo, and 
Wauseon soils in depressions and drainageways; they 
make up O to 5 percent of the mapped areas. 

Permeability is moderately slow or slow, and the availa
ble water capacity is high. Runoff is slow. 

This soil is used mostly for crops. In a few areas, it is 
in permanent vegetation, including trees. This soil has fair 
potential for crops. It has good potential for pasture and 
woodland, and as habitat for openland and woodland wil
dlife. 

If this soil is used for cultivated crops, removing excess 
water and maintaining good tilth are major management 
requirements. Artificial drainage can be used to remove 
excess water. Tilling within the proper range of moisture 
content, using minimum tillage, and incorporating crop 
residue into the plow layer help maintain good tilth. 

If this soil is used for pasture, removing excess water 
and maintaining good structure and tilth are major 
management requirements. Restricted grazing in wet 
periods reduces compaction of the surface layer and main
tains soil structure and tilth. Artificial drainage can be 
used to remove excess water. 

If this soil is used for trees, equipment limitations and 
plant competition are major management problems. The 
use of heavy eyuipment fo,· planting and harvesting trees 
is restricted in wet periods in spring. Sites must be inten- · 
sively prepared and maintained, because the growth of 
undesirable trees and shrubs hinders the natural 
regeneration or restocking of desirable trees. 

This soil has severe limitations for most engineering 
uses. For such uses, it must be artificially drained by 
using surface ditches and tile drains. Dwellings and small 
buildings with basements should not be constructed on 
this soil. Footings and foundations should be designed to 
prevent structural damage caused by frost action and 
shrink-swell potential. Drainage should be provided 
around foundations and backfilled with suitable material. 
For local roads and streets to function properly, the sur
face layer of the Pert soil should be replaced or covered 
with suitable base material. Capability subclass IIIw, 
Michigan soil management group lb. 

PpA-Pipestone-Tedrow loamy sands, 0 to 2 percent 
slopes. This map unit is about 50 to 55. percent Pipestone 
soils and 30 to 43 percent Tedrow soils. These soils are 
nearly level and somewhat poorly drained and are on low 
knolls and ridges. Slopes are slightly convex and are less 
than 50 feet long. The areas are irregular in shape and 
are 2 to 100 acres in size. The soils are so intricately 
mixed, or so small in extent, that it is not practical to map 
them separately. 

Typically, the surface layer of the Pipestone soil is very 
dark grayish brown loamy sand about 6 inches thick. The 
subsurface layer is light gray sand about 3 inches thick. 
The subsoil is mottled, loose sand about 35 inches thick. 
The upper part of the subsoil is dark brown, 7 inches 
thick; the middle part is light yellowish brown, 15 inches 
thick; and the lower part is brown, 13 inches thick. The 
substratum, to a depth of 60 inches, is grayish brown, 
mottled sand. In some places, the upper part of the sub
soil has a 6- to 10-inch layer of discontinuous, cemented 
material. 

Typically, the surface layer of the Tedrow soil is very 
dark grayish brown loamy sand about 9 inches thick. The 
subsoil is mottled, loose sand. The upper part of the sub
soil is yellowish brown, 8 inches thick; the middle part is 
brown, 12 inches thick; and the lower part is pale brown, 
16 inches thick. The substratum, at a depth of 45 inches, 
is light brownish gray, calcareous sand. 

Included with these soils in mapping are small areas of 
poorly drained and very poorly drained Kingsville, Bel
leville, and Sickles soils in depressions and drainageways. 
These soils make up 1 to 8 percent of the mapped areas. 
Also included are small areas of Wixom soils on low 
knolls and ridges, or in a slightly lower position or in 
depressions. These soils make up O to 5 percent of the 
mapped areas. They have a higher available water capaci
ty in the lower part of the profile than the Pipestone or 
Tedrow soil. In addition, there are a few areas of soils 
that are similar to the Pipestone and Tedrow soils, except 
they are moderately well drained. 
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Permeability is rapid, and the available water capacity 
is low. Runoff is slow. 

These soils are mostly in native vegetation, including 
trees. In a few areas, they are used for crops (fig. 3). 
These soils have good potential for pasture and fair 
potential for crops and woodland. 

If these soils are used for cultivated crops, removing 
excess water in wet periods in spring, conserving 

· moisture in dry summers, controlling soil blowing, and 
maintaining high organic-matter content are major 
management requirements. Artificial drainage can be 
used to remove excess water. Stubble mulching and using 
minimum tillage, cover crops, buffer strips, and wind
breaks help control soil blowing. Frequent additions of 
crop residue, manure, and green manure help maintain 
content of organic matter. Crop residue and minimum til
lage also conserve moisture. Legumes need additional ap
plications of lime. 

If these soils are used for pasture, excess water during 
wet periods in spring and droughtiness during dry sum
mers are major management problems. Grazing is 
restricted in wet months, and growth is reduced in dry 
summers. 

If these soils are used for trees, seedling mortality is 
the major hazard.· Some seedling losses can be expected, 
because of droughtiness in dry summers. 

These soils have severe limitations for most engineer
ing uses. For such uses, they must be artificially drained 
by using surface ditches and tile drains. Caving of cut
banks in shallow excavations can be prevented by remov
ing excess water, constructing retaining walls, and main
taining the proper slope grade. The included soils that are 
similar to the Pipestone and Tedrow soils, except they are 
moderately well drained, are better suited to some en
gineering uses. Capability subclass IVw, Michigan soil 
management group 5b. 

PrA-Pipestone-Tedrow loamy sands, loamy sub
stratum, 0 to 2 percent slopes. This map unit is about 40 
to 45 percent Pipestone, loamy substratum soils and 30 to 
40 percent Tedrow, loamy substratum soils. These soils 
are nearly level and somewhat poorly drained and are on 
low knolls and ridges. Slopes are slightly convex and are 
less than 50 feet Jong. The areas are irregular in shape 
and are 2 to 180 acres in size. The two soils are so in
tricately mixed, or so small in extent, that it is not practi
cal to map them separately. 

Typically, the surface layer of the Pipestone, loamy 
substratum soil is very dark gray loamy sand about 9 
inches thick. The subsoil is mottled, loose sand about 40 
inches thick. In sequence from the top, the subsoil is dark 
brown, brownish yellow, pale brown, and light grayish 
brown. The substratum, to a depth of 60 inches, is light 
grayish brown, mottled, calcareous clay loam. In some 
places, the upper part of the subsoil has a 6- to 10-inch 
layer of cemented material that is generally discontinu
ous. 

Typically, the surface layer of the Tedrow, loamy sub
stratum soil is very dark grayish brown loamy sand about 

9 inches thick. The subsoil is loose sand and consists of 4 
layers. The first layer is yellowish brown, 6 inches thick; 
the second layer is light yellowish brown and mottled, 14 
inches thick; the third layer is brown and mottled, 17 
inches thick; and the fourth layer is grayish brown and 
mottled, 7 inches thick. The substratum, at a depth of 53 
inches, is light grayish brown, mottled, calcareous clay 
loam. 

Included with these soils in mapping are small areas of 
Wixom and Selfridge soils on low knolls and ridges; they 
make up 3 to 10 percent of the mapped areas. The Wixom 
and Selfridge soils have a higher available water capacity 
in the subsoil than the Pipestone or Tedrow, loamy sub
stratum soil. Also included are small areas of very poorly 
drained and poorly drained Kingsville and Belleville soils 
in depressions and drainageways; they make up 1 to 8 
percent of the mapped areas. 

Permeability is rapid in the sandy upper part and 
moderately slow in the loamy lower part. The available 
water capacity is moderate for both soils. Runoff is slow. 

These soils are mostly in native vegetation, including 
trees. In a few areas, they are used for crops. These soils 
have good potential for pasture, and fair potential for 
woodland and crops, and as habitat for openland and 
woodland wildlife. 

If these soils are used as cultivated crops, removing ex
cess water during wet periods in spring, conserving 
moisture during dry summers, controlling soil blowing, 
and maintaining high organic-matter content are major 
management requirements. Artificial drainage can be 
used to remove excess water. Stubble mulching and using 
minimum tillage, cover crops, buffer strips, and wind
breaks help control soil blowing. Frequent additions of 
crop residue, manure, and green manure help maintain 
content of organic matter. Crop residue and minimum til
lage also conserve moisture. Legumes need additional ap
plications of lime. 

If these soils are used for pasture, excess water during 
wet periods in spring and droughtiness during dry sum
mers are major management problems. Grazing is 
restricted during wet periods in spring, and growth is 
reduced during dry summers. 

If these soils are used for trees, seedling mortality is 
the major problem. Some seedling losses can be expected, 
because of droughtiness during dry summers. 

These soils have severe limitations for most engineer
ing uses. For such uses, they must be artificially drained 
by using surface ditches and tile drains. Using a sealer or 
restrictive layer of impervious material can prevent 
seepage caused by sewage lagoons and sanitary landfills. 
Removing excess water, constructing retaining walls, and 
maintaining the proper slope grade can prevent caving of 
cutbanks in shallow excavations. Capability subclass Illw, 
Michigan soil management group 5/2b. 

Ps-Pits. These areas are open excavations from which 
soil and underlying material have been removed. They ex
pose material that supports few or no plants. Pits vary 
considerably in size and in shape. They range from 2 to 
300 acres in size and are 5 feet or more in depth. 
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.Included with Pits in mapping are small areas of 
Aquents, U dorthents, and water. 

Permeability, available water capacity, and reaction are 
too variable to rate for these areas. 

Areas are idle with little or no vegetation. Onsite in
vestigation is needed to determine the potential use of 
these areas for development of wildlife habitat and for 
recreational uses. 

PtB-Plainfield loamy sand, 0 to 6 percent slopes. 
This is a nearly level and gently sloping, excessively 
drained soil on knolls and ridges of uplands. Slopes are 
smooth and convex and are less than 100 feet long. The 
areas are irregular in shape and are 2 to 400 acres in size. 

Typically, the surface layer is very dark grayish brown 
loamy sand about 7 inches thick. The subsoil is yellowish 
brown and brownish yellow, loose sand about 23 inches 
thick. The substratum, to a depth of 60 inches, is yellow 
and very pale brown sand. In some places, slopes exceed 
6 percent. 

Included with this soil in mapping are small areas of 
Boyer soils on knolls and ridges of uplands; they make up 
5 to 18 percent of the mapped areas. The Boyer soil has a 
higher available water capacity in the subsoil than the 
Plainfield soil. Also included are small areas of somewhat 
poorly drained Tedrow and Riverdale soils on low knolls 
and ridges at a lower elevation than the Plainfield soil. 
These soils make up 2 to 8 percent of the mapped areas. 
Small areas of poorly drained and very poorly drained 
Kingsville and V estaburg soils in depressions and 
drainageways are included; they make up 1 to 8 percent 
of the mapped areas. Also included are small areas of 
soils similar to this Plainfield soil, except they are 
moderately well drained; they make up 5 to 20 percent of 
the mapped areas. This soil is in a slightly lower position 
on the landscape than the Plainfield soil. 

Permeability is rapid, and the available water capacity 
is low. Runoff is slow. 

This soil is mostly in permanent vegetation, including 
trees. In a few areas, it is used for crops and pasture. 
This soil has good potential for pasture. It has fair poten
tial for crops, woodland, and recreational use. 

If this soil is used for cultivated crops, soil blowing and 
droughtiness are major problems. Controlling soil blow
ing, maintaining a high organic-matter content, and con
serving moisture are major management requirements. 
Stubble mulching and using minimum tillage, cover crops, 
buffer strips, and windbreaks help control soil blowing. 
Frequent additions of crop residue, manure, and green 
manure help maintain content of organic matter. Crop 
residue and minimum tillage also conserve moisture. 
Legumes need additional applications of lime. 

If this soil is used for pasture, droughtiness is the 
major hazard. Growth is reduced during dry summers. 
The use of deep-rooted, drought-resistant plants will help 
overcome droughtiness. 

If this soil is used for trees, seedling mortality and 
plant competition are major management problems. Some 
seedling losses can be expected because of the low availa-

hie water capacity. Sites must be intensively prepared 
and 'maintained, because the growth of undesirable trees 
and shrubs hinders natural regeneration or restocking of 
desirable trees. 

The soil has slight limitations for dwellings, small com
mercial buildings, and local roads and streets. It has 
moderate or severe limitations for sewage lagoons, sani
tary landfills, and shallow excavations. Using a sealer or 
restrictive layer of impervious material can prevent 
seepage caused by sewage lagoons and sanitary landfills. 
Constructing retaining walls and maintaining the proper 
slope grade can prevent caving of cutbanks in shallow ex
cavations. Lawns should have a cover of loamy topsoil 
and must be watered frequently. Cleared areas around 
construction sites should be protected from soil blowing 
by mulching, using an asphalt spray, netting, grass seed
ing or sodding with fertilization, planting clumps of grass, 
keeping cleared areas to a minimum size, and constructing 
windbreaks or snowfences. Capability subclass IVs, 
Michigan soil management group 5a. 

PtC-Plainfield loamy sand, 6 to 18 percent slopes. 
This is a moderately sloping to rolling, excessively 
drained soil on knolls and ridgetops. Slopes are smooth 
and convex and are less than 200 feet long. The areas are 
irregular in shape and are 2 to 50 acres in size. 

Typically, the surface layer is dark grayish brown sand 
about 7 inches thick. The subsoil is yellowish brown and 
brownish yellow, loose sand about 23 inches thick. The 
substratum, to a depth of 60 inches, is yellow and very 
pale brown sand. In some places, slopes are less than 6 
per<;ent. 

Included with this soil in mapping are small areas of 
Boyer and Arkport soils on knolls and ridgetops; they 
make up 2 to 15 percent of the mapped areas. The Boyer 
soil has a higher available water capacity in the subsoil 
and the Arkport soil has a higher available water capacity 
than this Plainfield soil. Also included is the somewhat 
poorly drained Tedrow soil on foot slopes in narrow 
drainageways and the poorly drained and very poorly 
drained Kingsville soil in depressions and drainageways. 
These soils make up 1 to 8 percent of the mapped ·areas. 

Permeability is rapid, and the available water capacity 
is low. Runoff is medium. 

This soil is mostly in permanent vegetation, including 
trees. In a few areas, it is used for pasture or crops. This 
soil has fair potential for pasture, woodland, and recrea
tional use and poor potential for crops. 

This soil should not be used for cultivated crops 
because of droughtiness and soil blowing. 

If this soil is used for pasture, droughtiness is the 
major hazard. Growth is reduced during dry summers. 
The use of deep-rooted, drought-resistant plants will help 
overcome droughtiness. 

If this soil is used for trees, seedling mortality and 
plant competition are major management problems. Some 
seedling losses can be expected, because of the low availa
ble water capacity. Sites must be intensively prepared 
and maintained, because the growth of undesirable trees 
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and shrubs hinders natural regeneration or restocking of 
desirable trees. 

This soil has moderate or severe limitations for most 
engineering uses. Construction sites and roads and streets 
need landforming and should be on the contour. Lawns 
should have a cover of loamy topsoil and must be watered 
frequently. Cleared areas around construction sites should 
be protected from soil blowing by mulching, using an 
asphalt spray, netting, grass seeding or sodding with fer
tilization, plantings clumps of grass, keeping cleared areas 
to a minimum size, or constructing windbreaks or snow
fences. Using a sealer or restrictive layer of impervious 
material can prevent seepage caused by sewage lagoons 
and sanitary landfills. Constructing retaining walls and 
maintaining the proper slope grade can prevent caving of 
cutbanks in shallow excavations. Capability subclass VIs, 
Michigan soil management group 5a. 

RdA-Riverdale loamy sand, 0 to 2 percent slopes. 
This is a nearly level, somewhat poorly drained soil on 
low knolls and ridges. Slopes are slightly convex and are 
less than 100 feet long. The areas are irregular in shape 
and are 2 to 100 acres in size. 

Typically, the surface layer is very dark grayish brown 
loamy sand about 8 inches thick. The subsoil is mottled, 
and it is about 25 inches thick. The upper part of the sub
soil is strong brown, very friable loamy sand, 6 inches 
thick; the middle part is pale brown, loose sand, 14 inches 
thick; and the lower part is yellowish brown, friable 
gravelly sandy loam, 5 inches thick. The substratum, to a 
depth of 60 inches, is grayish brown, calcareous gravelly 
sand. 

Included with this soil in mapping are small areas of 
soils similar to the Tedrow soil, except they generally 
have a high content of pebbles throughout the profile. 
These soils are on low knolls and ridges; they make up 10 
to 18 percent of the mapped areas. They have a lower 
available water capacity than the Riverdale soil. Also in
cluded are small areas of poorly drained and very poorly 
drained Kingsville, Gilford, and V estaburg soils in depres
sions; they make up 1 to 8 percent of the mapped areas. 
Small areas of a soil similar to the Riverdale soil, except 
it is moderately well drained, are also included. These 
areas are generally on slightly higher knolls and ridges, 
and they make up 5 to 15 percent of the mapped areas. 

Permeability is moderately rapid, and the available 
water capacity is low. Runoff is slow. 

This soil is mostly in native vegetation, including trees. 
In a few areas, it is used for crops. This soil has fair 
potential for crops and woodland and good potential for 
pasture. 

If this soil is used for cultivated crops, removing excess 
water in wet periods, controlling soil blowing, conserving 
moisture in dry periods, and maintaining high organic
matter content are major management requirements. Ar
tificial drainage is needed to remove excess water. Stub
ble mulching and using minimum tillage, cover cr~ops, 
buffer strips, and windbreaks help control soil blowing. 
Frequent additions of manure and green manure help 

mai11tain content of organic matter. Crop residue and 
minimum tillage also conserve moisture. Legumes need 
additional applications of lime. 

If this soil is used for pasture, wetness in spring and 
droughtiness during dry summers are the major 
problems. Grazing is restricted in wet periods, and 
growth is reduced in dry periods. 

If this soil is used for trees, seedling mortality is 
moderate, because of the sandy surface layer. 

This soil has severe limitations for most engineering 
uses. For such uses, it must be artificially drained by 
using surface ditches and tile drains. Removing excess 
water, constructing retaining walls, and maintaining the 
proper slope grade can prevent caving of cutbanks in 
shallow excavations. The moderately well drained soil 
that is included in mapping is better suited to most en
gineering uses. Capability subclass IIIw, Michigan soil 
management group 4b. 

Sa-Saranac silty clay loam, frequently flooded. This 
is a nearly level, poorly drained and very poorly drained 
soil on flood plains. The areas are irregular in shape and 
are 2 to 500 acres in size. 

Typically, the surface layer is about 23 inches thick. 
The upper part of the surface layer is about 12 inches 
thick, and the lower part is dark gray silty clay loam 
about 11 inches thick. The subsoil is gray, mottled, very 
firm silty clay about 14 inches thick. The substratum, to a 
depth of 60 inches, is 3 inches of very dark brown silty 
clay loam, 15 inches of gray silty clay, and 5 inches of 
dark gray silty clay. In some places, the substratum, 
below 40 inches, is gravelly sand. 

Included with this soil in mapping are small areas of 
Sloan and Palms soils also on flood plains. These soils 
make up 1 to 8 percent of the mapped areas. They have a 
higher available water capacity than this Saranac soil. 

Permeability is moderately slow or slow, and the availa
ble water capacity is moderate. Runoff is very slow or 
ponded. 

This soil is mostly in permanent vegetation, including 
trees. In a few areas, it is used for pasture or crops. This 
soil has good potential as habitat for wetland wildlife. It 
has poor potential for woodland, crops, and pasture. 

Because this soil is frequently flooded, it generally is 
not used for cultivated crops. Flooding and frost action 
are major hazards. Wetness and lack of adequate 
drainage outlets are major management problems. These 
hazards and management problems make the use of this 
soil for crops impractical. 

If this soil is used for pasture, flooding is the major 
hazard. Grazing is restricted in wet periods. 

If this soil is used for trees, windthrow is the major 
hazard. Seedling mortality, equipment limitations, and 
plant competition are major management problems. This 
soil is flooded or is wet throughout much of the year, 
which causes trees to blow down during storms and 
seedling losses to be high. The use of heavy equipment 
for planting and harvesting trees is restricted. Sites must 
be intensively prepared and maintained because the 
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growth of undesirable trees and shrubs hinders the natu
ral regeneration or restocking of desirable trees. 

This soil has severe limitations for most engineering 
uses, because of wetness, flooding, frost action, excessive 
clay, and slow percolation. For local roads and streets to 
function properly, the surface layer of the Saranac soil 
should be covered with suitable base material. Capability 
subclass Vw, Michigan soil management group L-2c. 

SeA-Selfridge loamy sand, 0 to 2 percent slopes. 
This is a nearly level, somewhat poorly drained soil on 
low knolls and ridges. It is subject to rare flooding. Slopes 
are slightly convex and are less than 50 feet long. The 
areas are irregular in shape and are 2 to 80 acres in size. 

Typically, the surface layer is very dark grayish brown 
loamy sand about 9 inches thick. The subsoil is mottled, 
and it is about 27 inches thick. The upper part is brown, 
very friable loamy sand, 13 inches thick. The middle part 
is light yellowish brown, loose sand, 10 inches thick. The 
lower part is brown, friable loam, 4 inches thick. The sub
stratum, to a depth of 60 inches, is brown and grayish 
brown, mottled, calcareous clay loam. In small areas of 
the Maple River State Game Area in Fulton Township, a 
soil similar to this Selfridge soil has many cobbles and 
some stones on the surface layer and in the subsoil. 

Included with this soil in mapping are small areas of 
Capac, Metamora, and Dixboro soils on low knolls and 
ridges. These soils make up 5 to 13 percent of the mapped 
areas. They have a higher available water capacity in the 
upper part of the solum than the Selfridge soil. Also in
cluded are small areas of poorly drained and very poorly 
drained Parkhill, Belleville, and Corunna soils in flat 
depressions and drainageways; and the well drained 
Metea soil on higher knolls and ridges. These soils make 
up 1 to 8 percent of the mapped areas. 

Permeability is rapid in the sandy upper part and 
moderate or moderately slow in the loamy lower part. 
The available water capacity is moderate. Runoff is slow. 

This soil is used mostly for crops. In a few areas, it is 
used for pasture, or it is in native vegetation, including 
trees. This soil has good potential for pasture and as 
habitat for woodland wildlife. It has fair potential for 
crops, woodland, and recreation use. 

If this soil is used for cultivated crops, removing excess 
water in wet periods, conserving soil moisture in dry 
periods, controlling soil blowing, and maintaining high or
ganic-matter content are major management require
ments. Artificial drainage is needed to remove excess 
water. Stubble mulching, and using minimum tillage, 
cover crops, buffer strips, and windbreaks are practices 
that help control soil blowing. Frequent additions of crop 
residue, manure, and green manure help maintain content 
of organic matter. Crop residue and minimum tillage also 
conserve moisture. 

If this soil is used for pasture, wetness in spring and 
droughtiness in dry summers are major management 
problems. Grazing is restricted in wet periods, and 
growth is reduced in dry periods. 

If this soil is used for trees, equipment limitations, 
seedling mortality, and plant competition are the major 
management problems. The use of heavy equipment for 
planting and harvesting trees is restricted during wet 
periods in spring. Some plant seedling losses can be ex
pected during dry summers. Sites must be intensively 
prepared and maintained, because the growth of undesira
ble trees and shrubs hinders natural regeneration or 
restocking of desirable trees. 

This soil has severe limitations for most engineering 
uses. For such uses, it must be artificially drained by 
using surface ditches and tile drains. Dwellings and small 
commercial buildings with basements should not be con
structed on this soil. Footings and foundations should be 
designed to prevent structural damage caused by frost 
action and by shrink-swell potential. The sandy surface 
layer of this soil will cave in shallow excavations. Con
structing retaining walls, maintaining the proper slope 
grade, and removing excess water from the excavation 
can prevent this. Capability subclass IIIw, Michigan soil 
management group 4/2b. 

Sk-Sickles loamy sand. This is a nearly level, poorly 
drained and very poorly drained soil in broad, flat areas; 
in swamps; and in drainageways. The areas are irregular 
in shape and are 2 to 200 acres in size. 

Typically, the surface layer is black loamy sand about 9 
inches thick. The substratum, to a depth of 25 inches, is 
dark gray, very friable loamy sand; and to a depth of 36 
inches, is gray, loose sand. Below that, the substratum, to 
a depth of 60 inches, is gray, calcareous silty clay. 

Included with this soil in mapping are small areas of 
Lenawee, Toledo, Wauseon, and Kingsville soils in broad, 
flat areas; in swamps; and in drainageways. These soils 
make up O to 15 · percent of the mapped areas. The 
Lenawee, Toledo, and Wauseon soils have a higher availa
ble water capacity in the upper part of the profile and the 
Kingsville soil has a lower available water capacity than 
the Sickles soil. Also included are small areas of 
somewhat poorly drained Arkona and Tedrow soils on low 
knolls and ridges; they make up O to 5 percent of the 
mapped areas. 

Permeability is rapid in the sandy upper part and slow 
in the clayey lower part. The available water capacity is 
low. Runoff is very slow or ponded. 

This soil is mostly in native vegetation, including trees. 
In a few areas, it is used for crops and pasture. This soil 
has good potential for pasture. It has fair potential for 
crops, and as habitat for wetland wildlife. It has poor 
potential for woodland. 

If this soil is used for cultivated crops, removing excess 
water in wet periods, conserving soil moisture in dry 
periods, controlling soil blowing, and maintaining high or
ganic-matter content are major· management require
ments. Artificial drainage is needed to remove excess 
water. The use of minimum tillage, stubble mulch, cover 
crops, buffer strips, and windbreaks help control soil 
blowing. Frequent additions of crop residue, manure, and 
green manure help maintain content of organic matter. 
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Crop residue and minimum tillage also conserve moisture. 
Legumes need additional applications of lime. 

If this soil is used for pasture, excess water in wet 
periods and droughtiness in dry summers are major 
management problems. Artificial drainage is needed to 
remove excess water. Grazing is restricted in wet periods, 
and growth is reduced in dry periods. 

If this soil is used for trees, windthrow is the major 
hazard. Seedling mortality, equipment limitations, and 
plant competition are major management problems. 
Because of wetness, seedling losses are high, and trees 
blow down during storms. The use of heavy equipment 
for planting and harvesting trees is restricted in wet 
periods. Sites must be intensively prepared and main
tained, because the growth of undesirable trees and 
shrubs hinders the natural regeneration or restocking of 
desirable trees. 

This soil has severe limitations for engineering uses, 
because of wetness, seepage, and caving of cutbanks. 
Using a sealer or restrictive layer of impervious material 
reduces seepage. Constructing retaining walls, maintain
ing the proper slope grade, and removing excess water 
help reduce caving of cutbanks. Using surface ditches and 
tile drains and connecting sanitary facilities to commercial 
sewers and treatment facilities help reduce wetness. 
Capability subclass IIIw, Michigan soil management 
group 4/lc. 

Sn-Sloan loam, wet. This is a nearly level, very 
poorly drained soil on flood plains. It is subject to 
frequent flooding. The areas are irregular in shape and 
are 2 to 200 acres in size. 

Typically, the surface layer is about 20 inches thick. 
The upper part of the surface layer is very dark brown 
loam about 11 inches, and the lower part is dark gray 
loam about 9 inches thick. The subsoil is about 27 inches 
thick. The upper part of the subsoil is very dark gray, 
mottled, firm loam 11 inches thick. The middle part is 
black, friable silt loam 4 inches thick. The lower part is 
gray, mottled, friable silt loam 12 inches thick. The sub
stratum, to a depth of 60 inches, is gray, mottled, calcare
ous, stratified sandy loam and silt loam. In some places, 
the substratum is gravelly sand. 

Included with this soil in mapping are small areas of 
the somewhat poorly drained Ceresco soil and a soil 
similar to the Sloan soil, except it is somewhat poorly 
drained. These soils are on low knolls and ridges on the 
flood plain, and they make up 1 to 5 percent of the 
mapped areas. Also included are small areas of Cohoctah 
and Palms soils on flood plains; they make up 1 to 9 per
cent of the mapped areas. The Cohoctah soil has a lower 
available water capacity, and the Palms soil has a higher 
available water capacity than this Sloan soil. 

Permeability is moderate or moderately slow, and the 
available water capacity is high. Runoff is very slow or 
ponded. 

This soil is mostly in permanent vegetation, including 
trees. In a few areas, it is used for pasture or crops. This 
soil has good potential as habitat for woodland and wet
land wildlife. It has poor potential for crops and pasture. 

This soil generally is not used for cultivated crops. 
Flooding and frost action are major hazards. Excess 
water and the lack of adequate drainage outlets are major 
management problems. Methods to reduce these 
problems, although they are not economically feasible, in
clude the construction of dikes, installation of artificial 
drainage, and the use of lift pumps. 

If this soil is used for pasture, flooding is the major 
hazard. This soil will flood or have excess water 
throughout much of the year. Grazing is restricted in wet 
periods. Pasture plants that are more tolerant of wetness 
should be selected. 

If this soil is used for trees, windthrow is the major 
hazard. Seedling mortality, equipment limitations, and · 
plant competition are major management problems. This 
soil floods or is wet throughout much of the year, causing 
trees to blow down during storms and seedling losses to 
be high. Use of heavy equipment for planting and har
vesting trees is restricted. Sites must be intensively 
prepared and maintained, because the growth of undesira
ble trees and shrubs hinders the natural regeneration or 
restocking of desirable trees. 

This soil has severe limitations for most engineering 
uses. For local roads and streets to function properly, the 
surface layer of the Sloan soil should be covered with 
suitable base material. Capability subclass Vw, Michigan 
soil management group L-2c. 

SpB-Spinks loamy sand, 0 to 6 percent slopes. This 
is a nearly level and gently sloping, well drained soil on 
foot slopes, knolls, and ridges. Slopes are smooth and con
vex and are less than 100 feet long. The areas are irregu
lar in shape and are 2 to 100 acres in size. 

Typically, the surface layer is dark grayish brown 
loamy sand about 9 inches thick. The subsurface layer is 
yellowish brown, loose sand about 11 inches thick. The 
next layer is yellowish brown loose sand with bands of 
dark brown, very friable loamy sand about 26 inches 
thick. The substratum, to a depth of 60 inches, is pale 
brown sand. In some places, the slope exceeds 6 percent. 
In some areas, there is gravelly sand below 24 inches. 

Included with this soil in mapping are small areas of 
Arkport soils that are slightly lower in elevation or are on 
foot slopes, knolls, and ridges. These soils make up 5' to 15 
percent of the mapped areas. The Arkport soil has a 
higher available water capacity than the Spinks soil. Also 
included are small areas of somewhat poorly drained 
Tedrow and Riverdale soils on low knolls and ridges at a 
lower elevation than the Spinks soil. These soils make up 
1 to 8 percent of the mapped areas. Small areas of soils 
similar to the Spinks soil, except they are moderately well 
drained and are generally on the lower slopes, are also in
cluded. These soils make up 5 to 13 percent of the 
mapped areas. 

Permeability is moderately rapid or rapid, and the 
available water capacity is low. Runoff is slow. 

This soil is used mostly for crops. In a few areas, it is 
used for pasture, or it is in permanent vegetation, includ
ing trees. This soil has good potential for pasture, 
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woodland, and as habitat for woodland wildlife. It has fair 
potential for crops and recreation uses. 

If this soil is used for cultivated crops, soil blowing and 
droughtiness are major problems. The major management 
requirements are controlling soil blowing, maintaining 
high organic-matter content, and conserving moisture. 
Practices that help control soil blowing are stubble 
mulching and using minimum tillage, cover crops, buffer 
strips, and windbreaks. Frequent additions of crop 
residue, manure, and green manure help maintain content 
of organic matter. Crop residue and minimum tillage also 
conserve soil moisture. Legumes need additional applica
tions of lime. 

If this soil is used for pasture, droughtiness is the 
major hazard. Growth is reduced during dry summers. 
The use of deep-rooted, drought-resistant plants will help 
overcome droughtiness. 

If this soil is used for trees, seedling mortality is a 
moderat~ management problem. Some seedling losses can 
be expected during dry summers. 

This soil has slight limitations for many engineering 
uses, such as septic tank absorption fields, dwellings, 
small commercial buildings, and local roads and streets. It 
has severe limitations for shallow excavations because the 
cutbanks cave, and for sewage lagoons and sanitary land
fills because it percolates rapidly and causes seepage. 
Methods to prevent caving of cutbanks include construct
ing retaining walls and maintaining the proper slope 
grade. Using a sealer or restrictive layer of impervious 
material can reduce seepage. Capability subclass Ills, 
Michigan soil management group 4a. 

SpC-Spinks loamy sand, 6 to 12 percent slopes. This 
is a moderately sloping or gently rolling, well drained soil 
on knolls and ridgetops. Slopes are smooth and convex 
and are generally less than 100 feet long. The areas are 
irregular in shape and are 2 to 100 acres in size. 

Typically, the surface layer is dark grayish brown 
loamy sand about 9 inches thick. The subsurface layer is 
yellowish brown, loose sand about 11 inches thick. The 
next layer is light yellowish brown, loose sand with bands 
of dark brown, very friable loamy sand about 23 inches 
thick. The substratum, to a depth of 60 inches, is pale 
brown sand. In some places, the slopes are less than 6 
percent or they exceed 12 percent. In some areas, there is 
gravelly sand below 30 in.ches. 

Included with this soil in mapping are small areas of 
Arkport soils on knolls and ridgetops; they make up 5 to 
12 percent of the mapped areas. These soils have a higher 
available water capacity than the Spinks soils. Also in
cluded are small areas of somewhat poorly drained 
Tedrow and Riverdale soils on foot slopes and in 
drainageways; they make up 2 to 8 percent of the mapped 
areas. 

Permeability is moderately rapid or rapid, and the 
available water capacity is low. Runoff is medium. 

This soil is used mostly for crops, or it is in permanent 
vegetation, including trees. In a few areas, it is used for 
pasture. . This soil has good potential for pasture, 

woodland, and as habitat for woodland wildlife. It has fair 
potential for crops and recreational uses. 

If this soil is used for cultivated crops, erosion, soil 
blowing, and droughtiness are major problems. The major 
management requirements are controlling runoff and ero
sion, maintaining high organic-matter content, and con
serving moisture. Stubble mulching and using crop rota
tions with hay, minimum tillage, cover crops, buffer 
strips, and windbreaks are practices that help control soil 
blowing. Using cover crops, minimum tillage, and sod 
waterways help control runoff and erosion. Frequent ad
ditions of crop residue, manure, and green manure help 
maintain content of organic matter. Crop residue and 
minimum tillage also conserve soil moisture. Legumes 
need additional applications of lime. 

If this soil is used for pasture, droughtiness is the 
major hazard. Growth is reduced in dry summers. The use 
of deep-rooted, drought-resistant plants will help over
come droughtiness. 

If this soil is used for trees, seedling mortality is a 
moderate management problem. Some seedling losses can 
be expected in dry summers. 

This soil has moderate or severe limitations for most 
engineering uses, because of slope, seepage, and caving of 
cutbanks. Methods of reducing the slope limitation include 
landforming and contouring roads and streets. Using a 
sealer or restrictive layer of impervious material reduces 
seepage. Constructing retaining walls and maintaining the 
proper slope grade prevent the caving of cutbanks. Capa
bility subclass Ille, Michigan soil management group 4a. 

TdA-Tedrow loamy sand, 0 to 2 percent slopes. This 
is a nearly level, somewhat poorly drained soil on low 
knolls and ridges. Slopes are slightly convex and are less 
than 50 feet long. The areas are irregular in shape and 
are 2 to 200 acres in size. 

Typically, the surface layer is very dark grayish brown 
loamy sand about 9 inches thick. The subsoil is mottled, 
loose sand, and it is about 36 inches thick. The upper part 
of the subsoil is yellowish brown, 8 inches thick; the mid
dle part is brown, 12 inches thick; and the lower part is 
pale brown, 16 inches thick. The substratum, to a depth of 
60 inches, is light brownish gray, calcareous sand. In some 
places, the subsoil and substratum contain thin bands of 
loamy sand, gravelly sand, or light sandy loam, or they 
have a higher percentage of pebbles. Also in some places, 
there is gravelly sand below 26 inches. 

Included with this soil in mapping are small areas of 
poorly drained and very poorly drained Kingsville, 
Sickles, and Belleville soils in depressions and 
drainageways. These soils make up 2 to 8 percent of the 
mapped areas. Also included are small areas of the well 
drained Oakville soil on slightly higher knolls and ridges; 
they make up 2 to 10 percent of the mapped areas. 

Permeability is rapid, and the available water capacity 
is low. Runoff is slow. 

This soil is mostly in native vegetation, including trees. 
In a few areas, it is used for crops or pasture. This soil 
has good potential for pasture and fair potential for 
woodland. It has poor potential for crops. 
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·If this soil is used for cultivated crops, removing excess 
water during wet periods in spring, conserving moisture 
during dry summers, controlling soil blowing, and main
taining high organic-matter content are major manage
ment requirements. Artificial drainage is .needed to 
remove excess water. Stubble mulching and using 
minimum tillage, cover crops, buffer strips, and wind
breaks are practices that help control soil blowing. 
Frequent additions of crop residue, manure, and green 
manure help maintain content of organic matter. Crop 
residue and minimum tillage also conserve moisture. 
Legumes need additional applications of lime. 

If this soil is used for pasture, excess water during wet 
periods in spring and droughtiness during dry summers 
are major management problems. Grazing is restricted in 
wet periods, and growth is reduced in dry periods. 

If this soil is used for trees, seedling mortality and 
plant competition are major problems. Some seedling 
losses can be expected because of droughtiness during 
dry summers. Sites must be intensively prepared and 
maintained because the growth of undesirable trees and 
shrubs hinders natural regeneration or restocking of 
desirable trees. 

This soil has severe limitations for most engineering 
uses. For such uses, it must be artificially drained by 
using surface ditches and tile drains. Lawns need a cover 
of loamy topsoil and should be watered frequently. 
Cleared areas around construction sites should be pro
tected from soil blowing by mulching, spraying with 
asphalt, netting, seeding with grass, establishing sod that 
is properly fertilized, planting clumps of grass, keeping 
cleared areas to a minimum size, or constructing wind
break or snow fences. Removing excess water, construct
ing retaining walls, and maintaining the proper slope 
grade can prevent caving of cutbanks in shallow excava
tions. The included well drained Oakville soil is on a 
slightly higher elevation than this Tedrow soil and is 
better suited to some engineering uses. Capability sub
class Illw, Michigan soil management group 5b. 

TeA-Tedrow loamy sand, loamy substratum, 0 to 2 
percent slopes. This is a nearly level, somewhat poorly 
drained soil on low knolls and ridges. Slopes are slightly 
convex and are less than 50 feet long. The areas are ir
regular in shape and are 2 to 50 acres in size. 

Typically, the surface layer is very dark grayish brown 
loamy sand about 9 inches thick. The subsoil is loose sand, 
and it is about 44 inches thick. The first layer is yellowish 
brown, the second layer is light yellowish brown and mot
tled, the third layer is brown and mottled, and the fourth 
layer is grayish brown and mottled. The substratum, to a 
depth of 60 inches, is light grayish brown, mottled, cal
careous clay loam. Included in some places is a soil similar 
to Tedrow soils, except it has cobbles in the surface layer 
and in the upper part of the subsoil. Also, in some places, 
the lower part of the subsoil is heavy loam sand, or the 
sandy material extends to a depth of 60 inches or more. 

Included with this soil in mapping are small areas of 
Selfridge and Dixboro soils on low knolls and ridges. 

These soils make up 1 to 8 percent of the mapped areas. 
They have a higher available water capacity in the solum 
than the Tedrow loamy substratum soil. Also included are 
small areas of poorly drained and very poorly drained 
Kingsville and Belleville soils in depressions and 
drainageways; they also make up 1 to 8 percent of the 
mapped areas. 

Permeability is rapid in the sandy upper part and 
moderately slow in the loamy lower part. The available 
water capacity is moderate. 

This soil is used mostly for crops, or it is in native 
vegetation, including trees. It has good potential for 
pasture. It has fair potential for crops and woodland and 
as habitat for openland, woodland, and wetland wildlife. 

If this soil is used for cultivated crops, removing excess 
water during wet periods in spring, conserving moisture 
during dry summers, controlling soil blowing,· and main
taining high organic-matter content are major manage
ment requirements. Artificial drainage is needed to 
remove excess water. Stubble mulching and using 
minimum tillage, cover crops, buffer strips, and wind
breaks are practices that help control soil blowing. 
Frequent additions of crop residue, manure, and green 
manure are needed to maintain content of organic matter. 
Crop residue and minimum tillage also conserve moisture. 
Legumes need additional applications of lime. 

If this soil is used for pasture, excess water during wet 
periods in spring and droughtiness during dry summers 
are major management problems. Grazing is restricted in 
wet periods, and growth is reduced in dry periods. 

If this soil is used for trees, equipment limitations, 
seedling losses, and plant competition are major problems. 
The use of heavy equipment for planting and harvesting 
trees is restricted during wet periods in spring. Some 
seedling losses can be expected, because of droughtiness 
in dry summers. Sites must be intensively prepared and 
maintained because the growth of undesirable trees and 
shrubs hinders natural regeneration or restocking of 
desirable trees. 

This soil has severe limitations for most engineering 
uses. It has moderate limitations for dwellings without 
basements, small commercial buildings, and local roads 
and streets. The major limitations of the soil for urban 
use include wetness and caving of cutbanks. Using sur
face ditches and tile drains helps to reduce wetness. 
Cleared areas around construction sites should be pro
tected from soil blowing by mulching, spraying with 
asphalt, netting, seeding with grass, establishing sod that 
is properly fertilized, planting clumps of grass, keeping 
cleared areas to a minimum size, or constructing wind
breaks or snow fences. Constructing retaining walls, 
maintaining the proper slope grade, and removing excess 
water from excavations help prevent caving of cutbanks. 
Capability subclass 11Iw, Michigan soil management 
group 5/2b. 

Th-Thomas muck. This is a nearly level, poorly 
drained and very poorly drained soil in broad, flat areas; 
in swamps; and in drainageways. It is subject to occa-
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sional flooding. The areas are irregular in shape and are 5 
to 120 acres in size. 

Typically, the surface layer is black muck about 9 
inches thick. The subsoil is dark gray, mottled, firm clay 
loam about 8 inches thick. The substratum, to a depth of 
60 inches, is gray, mottled, and calcareous. The upper part 
is clay loam, and the lower part is loam. In some places, 
the subsoil and substratum have coarser textured layers. 
Also, in some places the subsoil contains a thin layer of 
organic material, or there is a thin layer of sedimentary 
peat directly below the organic surface layer. 

Included with this soil in mapping are small areas of 
Martisco and Palms soils in broad, flat areas; in swamps; 
and in drainageways. These soils make up O to 15 percent 
of the mapped areas. The Martisco soil has variable 
available water capacity in the marl and the Palms soil 
has a very high available water capacity in the organic 
materials to a greater depth than this Thomas soil. 

Permeability is moderately slow or slow, and the availa
ble water capacity is high. Runoff is very slow or ponded. 

This soil is used mostly for pasture, or it is in native 
vegetation, including trees. In a few areas, it is used for 
crops. This soil has good potential for crops and pasture 
and as habitat for wetland wildlife. It has poor potential 
for woodland. 

If this soil is used for cultivated crops, excess water 
and the lack of adequate drainage outlets are major 
management problems. Frost is the major hazard. Instal
lation of artificial drainage and lift pumps is a method of 
overcoming these problems. 

If this soil is used for pasture, wetness is the major 
problem. Grazing is restricted in wet periods. Pasture 
plants that are more tolerant of wetness should be 
selected. 

If this soil is used for trees, equipment limitations, 
seedling mortality, windthrow, and plant competition are 
major management problems, because of wetness. The 
use of heavy equipment for planting and harvesting trees 
is restricted in wet periods. Seedling losses are high, and 
trees may blow down during storms. Sites must be inten
sively prepared and maintained because the growth of un
desirable trees and shrubs hinders the natural regenera
tion or restocking of desirable trees. 

This soil has; severe limitations for most engineering 
uses. For such uses, it must be artificially drained by 
using surface ditches and tile drains. Footings and foun
dations should be designed to prevent structural damage 
caused by frost action. The organic layers of the soil 
should be replaced with suitable base material. Capability 
subclass Ilw, Michigan soil management group l.5c-c. 

Tm-Tobico muck. This is a nearly level, poorly 
drained and very poorly drained soil in broad, flat areas 
and drainageways. It is subject to frequent flooding. The 
areas are irregular in shape and are 2 to 300 acres in size. 

Typically, the surface layer is black muck about 9 
inches thick. The substratum, to a depth of 60 inches, is 
dark gray, grayish brown, and gray, mottled, calcareous 
sand. Included are some areas in which the organic 

material is 10 to 16 inches thick. Also, in many places the 
upper part of the substratum is loamy sand or loamy fine 
sand. 

Included with this soil in mapping are small areas of 
Adrian, Gilford, and Lamson soils in broad, flat areas and 
drainageways. These soils make up 1 to 15 percent of the 
mapped areas. They have a higher available water capaci
ty to greater depths than this Tobico soil. 

Permeability is very rapid, and the available water 
capacity is low. Runoff is very slow or ponded. 

This soil is mostly in permanent vegetation, including 
trees. In a few areas, it is used for pasture or crops. This 
soil has good potential for pasture. It has fair potential 
for crops and as habitat for wetland wildlife. It has poor 
potential for woodland. 

If this soil is used for cultivated crops, removing excess 
water and controlling soil blowing are major management 
requirements. Artificial drainage helps remove excess 
water. Stubble mulching and using minimum tillage, cover 
crops, buffer strips, and windbreaks are practices that 
help control soil blowing (fig. 4). In areas where the or
ganic layer is thin, soil blowing may expose the less fer
tile, sandy substratum. 

If this soil is used for pasture, removing excess water 
is the major management requirement. Grazing is 
restricted in wet periods. Artificial drainage helps remove 
excess water and thereby increase yields. Pasture plants 
that are more tolerant of wetness should be selected. 

If this soil is used for trees, windthrow is the major 
hazard. Seedling mortality, equipment limitations, and 
plant competition are major management problems. 
Because of wetness, seedling losses are high, and trees 
may blow down during storms. The use of heavy equip
ment for planting and harvesting trees is restricted in 
wet periods. Sites must be intensively prepared and main
tained because the growth of undesirable trees and 
shrubs hinders natural regeneration or restocking of 
desirable trees. 

This soil has severe limitations for most engineering 
uses. For such uses, it must be artificially drained by 
using surface ditches and tile drains. For local roads and 
streets to function properly, the organic layer of the To
bico soil should be removed and replaced with suitable 
base material. Removing excess water, constructing 
retaining walls, and maintaining the proper slope grade 
can prevent caving of cutbanks in shallow excavations. 
Capability subclass Illw, Michigan soil management 
group 5c-c. 

To-Toledo clay loam. This is a nearly level, very 
poorly drained soil in broad, flat areas and drainageways. 
The areas are irregular in shape and 5 to 500 acres in 
size. 

Typically, the surface layer is dark grayish brown clay 
loam about 9 inches thick. The subsoil is mottled, and it is 
about 39 inches thick. The upper part of the subsoil is 
dark gray, firm clay loam 4 inches thick; the middle part 
is gray, firm silty clay 6 inches thick; and the lower part 
is gray, very firm silty clay 29 inches thick. The sub-
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stratum, to a depth of 60 inches, is gray, very firm cal
careous silty clay. In some places, the substratum, below 
50 inches, is stratified very fine sand and silt. 

Included with this soil in mapping are small areas of 
Sickles soil in depressions and drainageways, and 
somewhat poorly drained Pert and Arkona soils on low 
knolls and ridges. These soils make up 2 to 10 percent of 
the mapped areas. The Sickles soil has a lower available 
water capacity than this Toledo soil. 

Permeability is slow, and the available water capacity is 
moderate. Runoff is very slow or ponded (fig. 5). 

This soil is used mostly for crops. In a few areas, it is 
used for pasture, or it is in native vegetation, including 
trees. This soil has good potential for pasture and as 
habitat for wetland wildlife. It has fair potential for crops 
and woodland. 
. If this soil is used for cultivated crops, removing excess 

water and maintaining good tilth are major management 
requirements. Surface and subsurface drainage must be 
provided because of the high water table and the slow 
permeability. Tilling within the proper range of moisture 
content, using minimum tillage, and incorporating crop 
residue into the plow layer are practices that help main
tain good tilth. 

If this soil is used for pasture, removing excess water 
and maintaining good soil structure and tilth are major 
management requirements. Artificial drainage helps 
remove excess water. Restricted grazing in wet periods 
reduces compaction of the surface layer and maintains 
soil structure. 

If this soil is used for trees, windthrow is the major 
hazard. Seedling m'ortality, equipment limitations, and 
plant competition are major management problems. 
Because of wetness, seedling losses are high, and some 
trees blow down during storms. The use of heavy equip
ment for planting and harvesting trees is restricted in 
wet periods. Sites must be intensively prepared and main
tained, because the growth of undesirable trees and 
shrubs hinders the natural regeneration or restocking of 
desirable trees. 

This soil has severe limitations for most engineering 
uses. For such uses, it must be artificially drained by 
using surface ditches or tile drains. Dwellings and small 
buildings with basements should not be constructed on 
this soil. Footings and foundations should be designed to 
prevent structural damage caused by frost action and by 
shrinking and swelling. For local roads and streets to 
function properly, the surface layer of the Toledo soil 
should be replaced or covered with suitable base material. 
Capability subclass IIIw, Michigan soil management 
group le. 

Ts-Toledo-Sickles complex. This map unit consists of 
nearly level, poorly drained and very poorly drained soils 
in broad, flat areas and in drainageways. The areas are ir
regular in shape and are 2 to 300 acres in size. The Toledo 
soil makes up about 55 to 65 percent of this map unit and 
the Sickles soil makes up 25 tCJ 30 percent. These soils are 
so intricately mixed, or so small in extent, that it is not· 
practical to separate them at the scale used for mapping. 

Typically, the surface layer of the Toledo soil is dark 
grayish brown clay loam about 9 inches thick. The subsoil 
is gray, mottled, very firm silty clay about 39 inches 
thick. The substratum, to a depth of 60 inches, is gray, 
calcareous silty clay. In some places, the surface layer is 
loamy sand. 

Typically, the surface layer of the Sickles soil is black 
loamy sand about 9 inches thick. The substratum, to a 
depth of 25 inches, is dark gray, very friable loamy sand; 
and to a depth of 36 inches, is gray, loose sand. Below 
that, the substratum, to a depth of 60 inches, is gray, cal
careous silty clay. 

Included with these soils in mapping are small ar:eas of 
somewhat poorly drained Pert and Arkona soils on low 
knolls and ridges; they make up 1 to 8 percent of the 
mapped areas. 

Permeability is slow in the Toledo soil; and in the 
Sickles soil, it is rapid in the sandy upper part and slow in 
the clayey lower part. The available water capacity is 
moderate in the Toledo soil and low in the Sickles soil. 
Runoff is very slow or ponded. 

These soils are used mostly for crops. In a few areas, 
they are used for pasture, or they are in native vegeta
tion, including trees. These soils have good potential for 
pasture and as habitat for wetland wildlife. They have 
fair potential for crops and woodland. 

If these soils are used for cultivated crops,· removing 
excess water is the major management requirement. 
Maintaining good tilth in the Toledo soil and conserving 
soil moisture during dry periods, controlling soil blowing, 
and maintaining high organic-matter content in the 
Sickles soil are also major management requirements. 
Surface and subsurface drainage should be used to 
remove excess water. Tilling within the proper range of 
moisture content, using minimum tillage, and incorporat
ing crop residue into the plow layer are practices that 
help maintain good tilth in the Toledo soil. Stubble 
mulching and using minimum tillage, cover crops, buffer 
strips, and windbreaks are practices that help control soil 
blowing on the Sickles soil. Frequent additions of crop 
residue, manure, and green manure are needed to main
tain content of organic matter in the Sickles soil. Crop 
residue and minimum tillage also conserve moisture in the 
Sickles soil. The clayey material in the Toledo soil has a 
narrower range of proper moisture content for tillage. 
Therefore, this soil can only be tilled when the clayey 
material is at the proper moisture content. Also, tillage 
equipment penetrates the sandy material more than the 
clayey material. Therefore, the depth of plowing, seed 
placement, and cultivation will be greater in the sandy 
material of the Sickles soil. 

If these soils are used for pasture, removing excess 
water is the major management requirement. In addition, 
maintaining good soil structure and tilth are management 
requirements for the Toledo soil. Artificial drainage helps 
remove excess water. Restricted grazing in wet periods 
reduces compaction of the surface layer and maintains 
soil structure. Pasture plants that are tolerant of wetness 
should be selected. 
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If these soils are used for trees, windthrow is the 
major hazard. Seedling mortality, equipment limitations, 
and plant competition are major management problems. 
Because of wetness, seedling losses are high, and trees 
blow down during storms. The use of heavy equipment 
for planting and harvesting trees is restricted in wet 
periods. Sites must be intensively prepared and main
tained, because the growth of undesirable trees and 
shrubs hinders the natural regeneration or restocking of 
desirable trees. 

These soils have severe limitations for most engineer
ing uses. For such uses, they must be artificially drained 
by using surface ditches or tile drains. Dwellings and 
small buildings with basements should not be constructed 
on this soil. Footings and foundations should be designed 
to prevent structural damage caused by frost action and 
by shrinking and swelling. For local roads and streets to 
function properly, the clay loam surface layer of the 
Toledo soil should be replaced or covered with suitable 
base material. Constructing retaining walls, maintaining 
the proper slope grade, and removing excess water 
reduces caving of cutbanks in shallow excavations in the 
Sickles soil. Capability subclass IIIw, Michigan soil 
management group lc-4/lc. 

Ve-V estaburg loamy sand. This is a nearly level, 
poorly drained and very poorly drained soil in broad, flat 
areas and in drainageways. It is subject to frequent flood
ing. The areas are irregular in shape and are 2 to 600 
acres in size. 

Typically, the surface layer is very dark brown loamy 
sand about 8 inches thick. The substratum, to a depth of 
25 inches, is gray, mottled sand. Below that, to a depth of 
60 inches, it is grayish brown, calcareous gravelly sand. 

Included with this soil in mapping are small areas of 
Gilford and Belleville soils in depressions and 
drainageways. These soils make up 1 to 8 percent of the 
mapped areas. They have a higher available water capaci
ty than this V estaburg soil. Also included are small areas 
of somewhat poorly drained Riverdale and Tedrow soils 
on low knolls and ridges; they make up 1 to 5 percent of 
the mapped areas. 

Permeability is rapid, and the available water capacity 
is low. Runoff is very slow or ponded. 

This soil is mostly in native vegetation, including trees. 
In a few areas, it is used for crops or pasture. This soil 
has good potential for pasture. It has fair potential for 
crops and as habitat for wetland wildlife. It has poor 
potential for woodland. 

If this soil is used for cultivated crops, removing excess 
water in wet periods, conserving soil moisture in dry 
periods, controlling soil blowing, and maintaining high or
ganic-matter content are major management require
ments. Artificial drainage can help remove excess water. 
Open ditches are difficult to maintain and tile is difficult 
to install, because the cutbanks cave in. Stubble mulching 
and using minimum tillage, cover crops, buffer strips, and 
windbreaks are practices that help control soil blowing. 
Frequent additions of crop residue, manure, and green 

manure are needed to maintain content of organic matter. 
Crop residue and minimum tillage also conserve moisture. 
Legumes need additional applications of lime. 

If this soil is used for pasture, excess water in wet 
periods and droughtiness in dry periods are major 
management problems. Artificial drainage can help 
remove excess water. Grazing is restricted in wet periods, 
and growth is reduced in dry periods. 

If this soil is used for trees, windthrow is the major 
hazard. Seedling mortality, equipment limitations, and 
plant competition are the major management problems. 
Because of wetness, seedling losses are high, and some 
trees blow down during storms. The use of heavy equip
ment for planting and harvesting trees is restricted in 
wet periods. Sites must be intensively prepared and main
tained because the growth of undesirable trees and 
shrubs hinders the natural regeneration or restocking of 
desirable trees. 

This soil has severe limitations for most engineering 
uses. For such uses, it must be artificially drained by 
using surface ditches and tile drains. For local roads and 
streets to function properly, the surface layer of the 
Vestaburg soil should be covered with suitable base 
material. Removing excess water, constructing retaining 
walls, and maintaining the proper slope grade can prevent 
caving of cutbanks in shallow excavations. Capability sub
class IIIw, Michigan soil management group 5c. 

W a-Wauseon sandy loam. This is a nearly level, very 
poorly drained soil in broad, flat areas and in 
drainageways. The areas are irregular in shape and 2 to 
100 acres in size. 

Typically, the surface layer is very dark grayish brown 
sandy loam about 11 inches thick. The subsoil is gray, 
mottled, friable sandy loam about 21 inches thick. The 
substratum, to a depth of 60 inches, is gray, mottled, cal
careous silty clay loam and silty clay. 

Included with this soil in mapping are small areas of 
Lenawee, Sickles, and Lamson soils in broad, flat areas 
and in drainageways. These soils make up 2 to 10 percent 
of the mapped areas. The Lenawee soil has a higher 
available water capacity, and the Sickles soil has a lower 
available water capacity than this Wauseon soil. Also in
cluded are small areas of somewhat poorly drained Ar
kona and Pert soils on low knolls and ridges; they make 
up 1 to 5 percent of the mapped areas. 

Permeability is rapid in the loamy upper part and very 
slow in the clayey lower part. The available water capaci
ty is moderate. Runoff is very slow or ponded. 

This soil is used mostly for crops. In a few areas, it is 
used for pasture, or it is in native vegetation, including 
trees. This soil has good potential for crops, pasture, and 
as habitat for woodland and wetland wildlife. 

If this soil is used for cultivated crops, removing excess 
water is the major management problem. Artificial 
drainage helps increase crop yields. 

If this soil is used for pasture, removing excess water 
is the major management problem. Restricted grazing in 
wet periods prevents compaction of the surface layer. Ar-
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tificial drainage helps increase yields. Pasture plants that 
are more tolerant of wetness should be selected. 

If this soil is used for trees, windthrow is the major 
hazard. Seedling mo}'.tality, equipment limitations, and 
plant competition are major management problems. 
Because of wetness, seedling losses are high, and trees 
may blow down during storms. The use of heavy equip
ment for planting and harvesting trees is restricted in 
wet periods. Sites must be intensively prepared and main
tained because the growth of undesirable trees and 
shrubs hinders natural regeneration or restocking of 
desirable trees. 

This soil has severe limitations for most engineering 
uses. For such uses, it must be artificially drained by 
using surface ditches and tile drains. Footings and foun
dations should be designed to prevent structural damage 
caused by frost action. For local roads and streets to 
function properly, the surface layer of the Wauseon soil 
should be replaced or covered with suitable base material. 
Capability subclass IIIw, Michigan soil management 
group 3/lc. 

WxA-Wixom loamy sand, 0 to 2 percent slopes. This 
is a nearly level, somewhat poorly drained soil on low 
knolls and ridges. It is subject to rare flooding. Slopes are 
slightly convex and are less than 50 feet long. The areas 
are irregular in shape and are 2 to 50 acres in size. 

Typically, the surface layer is very dark gray loamy 
sand about 10 inches thick. The subsurface layer is light 
brownish gray sand about 6 inches thick. The subsoil is 
mottled, and it is about 26 inches thick. In sequence from 
the top, it is dark brown, loose sand, 8 inches thick; 
brownish yellow, loose sand 9 inches thick; light yellowish 
brown, very friable loamy sand 5 inches thick; and gray
ish brown, firm clay loam 4 inches thick. The substratum, 
to a depth of 60 inches, is grayish brown, calcareous clay 
loam with yellowish brown mottles. 

Included with this soil in mapping are small areas of 
Dixboro and Capac soils, on low knolls and ridges. These 
soils make up 1 to 8 percent of the mapped areas. They 
have a higher available water capacity than this Wixom 
soil. Also included are small areas of poorly drained and 
very poorly drained Belleville, Parkhill, and Corunna soils 
in depressions; they make up 1 to 8 percent of the 
mapped areas. 

Permeability is rapid in the sandy upper part and 
moderately slow in the loamy material. The available 
water capacity is low. Runoff is slow. 

This soil is used mostly for crops or unimproved 
pasture. In a few areas, it is in native vegetation, includ
ing trees. This soil has fair potential for crops and 
woodland. It has good potential for pasture. 

If this soil is used for cultivated crops, removing excess 
water in wet perio~s, controlling soil blowing, conserving 
moisture in dry periods, and maintaining high organic
matter content are major management requirements. Ar
tificial drainage is needed to remove excess water. Stub
ble mulching and using minimum tillage, cover crops, 
buffer strips, and windbreaks are practices that help con-

trol soil blowing. Frequent additions of crop residue, 
manure, and green manure are needed to maintain con
tent of organic matter. Crop residue and minimum tillage 
also conserve moisture. Legumes need additional applica
tions of lime. 

If this soil is used for pasture, excess water during wet 
periods in spring and droughtiness during dry summers 
are major management problems. Grazing is restricted in 
wet periods, and growth is reduced in dry periods. 

If this soil is used for trees, potential productivity is 
medium. Seedling mortality is a moderate limitation 
because of the sandy surface layer. 

This soil has severe limitations for most engineering 
uses. For such uses, it must be artificially drained by 
using surface ditches and tile drains. Removing excess 
water, constructing retaining walls, and maintaining the 
proper slope grade can prevent caving of cutbanks in 
shallow excavations. Capability subclass IIIw, Michigan 
soil management group 4/2b. 

Use and management of the soils 
The soil survey is a detailed inventory and evaluation 

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

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

Information in this section is useful in planning use and 
management of soils for crops and pasture, and woodland; 
as sites for buildings, highways, and other transportation 
systems; for sanitary facilities; for parks and other 
recreation facilities; and for wildlife habitat. From the 
data presented, 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 productivi
ty of the survey area or other broad planning area and on 
the environment. Productivity and the environment are 
closely related to the nature of the soil. Plans should 
maintain or create a land-use pattern in harmony with the 
natural soil. 
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Contractors can find information that is useful in locat
ing sources of sand and gravel, roadfill, and topsoil. Other 
information indicates the presence of bedrock, wetness, or 
very firm soil horizons that cause difficulty in excavation. 

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

Crops and pasture 

The major management concerns in the use of the soils 
for crops and pasture are described in this section. In ad
dition, 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 classification 
used by the Soil Conservation Service is explained; and 
the estimated yields of the main crops and hay and 
pasture plants are presented for each soil. 

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

According to the U.S. Census of Agriculture, more than 
300,000 acres in the survey area was used for crops and 
pasture in 1969. pr this total, 11,000 acres was used for 
permanent pasture; 155,000 acres was used for row crops, 
mainly dry beans; 25,000 acres was used for close-grown 
crops, mainly wheat and· oats; 13,000 acres was used for 
hay crops; 7,000 acres was used for specialty crops, 
mainly sugar beets; and the rest was idle cropland. 

Soil drainage is the major management requirement 
for about three-fourths of the acreage that is used for 
crops and pasture. Drainage of land used for crops im
proves the air-water relationship in the root zone. Spring 
planting, spraying, and harvesting are delayed and weed 
control is more difficult where drainage is poor. Properly 
designed tile drains or surface drainageways, or both, can 
be used to remove excess water (fig. 6). Some soils are 
naturally so wet that the production of crops common to 
the area generally is not possible. These are the poorly 
drained, or very poorly drained, or poorly drained and 
very poorly drained Cohoctah, Edwards, Sloan, and 
Saranac soils. 

Unless artificial drainage is provided, very poorly 
drained, poorly drained, and somewhat poorly drained 
soils are so wet that crops are damaged during most 
years. Examples of these soils are Metamora, Belleville, 
Capac, Corunna, Wixom, Arkona, Selfridge, and Dixboro 
soils. 

Perrinton, Marlette, and Huntington soils have good 
natural drainage most of the year, but they tend to 
become dry slowly after rain. Small areas of wetter soils 
along drainageways and in swales are commonly included 
in some areas of these soils, especially where slopes are 2 
to 6 percent. Artificial drainage is needed in some of 
these wetter areas. 

Spinks, Oakville, Plainfield, Arkport, and Boyer soils 
also have good natural drainage during most of the year. 
These soils become dry quickly and are deficient of 
moisture during dry summers. Early maturing crops can 
be grown if a large amount of organic material is added 
to the soils. Artificial drainage is needed in some of the 
wetter included areas. 

The design of surface and subsurface drainage systems 
varies with the kind of soil. A combination of surface 
drainage and tile drainage is needed in most areas of 
poorly drained and very poorly drained soils that are used 
for intensive row cropping. Drains have to be more close
ly spaced in soils with slow permeability than in the more 
permeable soils. Tile drainage is slow or very slow in 
Toledo. and Lenawee soils. Finding adequate outlets for 
tile drainage systems is difficult in many areas of Cohoc
tah, Adrian, Kingsville, Sloan, Houghton, and Ceresco 
soils. Diversions may be used in some areas to divert sur
face runoff from wet areas. Good soil structure and an 
ample supply of organic matter also benefit soil drainage. 
The low-lying areas are subject to a shortened growing 
season because of frost late in spring and early in fall. 

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

Soil erosion, including soil blowing, is the major hazard 
on about one-half of the cropland in Gratiot County. If 
the slope is more than 2 percent, water erosion is a 
hazard. Marlette and Perrinton soils, for example, have 
slopes of 2 to 12 percent. 

Loss of the surface layer by erosion is damaging for 
two reasons. First, productivity is reduced as the surface 
layer is lost and part of the subsoil is incorporated into 
the plow layer. Loss of the surface layer is especially 
damaging on soils that have a clayey subsoil, such as the 
Perrinton soils. Erosion also reduces productivity on soils 
that tend to be droughty, such as Arkport and Boyer 
soils. Second, soil erosion on farmland results in sediment 
entering streams. Controlling erosion minimizes stream 
pollution caused by sediment, and it improves the quality 
of water for municipal and recreational use, for fish, and 
for wildlife habitat. 

In many sloping areas, preparing a good seedbed and 
tilling are difficult on clayey spots because the original 
friable surface layer has been eroded. Such spots are 
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common in the sloping areas of Marlette and Perrinton 
soils. 

Erosion-control practices provide a protective cover for 
the surface layer, reduce runoff, and increase infiltration. 
A cropping system that keeps vegetative cover on the soil 
for extended periods can keep erosion losses to a 
minimum so that production by the soils will not be 
reduced. On livestock farms, which require pasture and 
hay, the legume and grass forage crops in the cropping 
system reduce erosion on sloping land and provide 
nitrogen and improve tilth for the following crop. 

Terraces and diversions reduce runoff, erosion, and the 
length of slope. They are most practical on deep, well 
drained soils that have regular slopes. However, most 
soils in Gratiot County generally are not suitable for ter
racing and diversions, because of irregular slopes, exces
sive wetness in the terrace channels, a clayey subsoil 
which would be exposed in terrace channels, or excessive 
droughtiness. · 

Contouring and stripcropping are also useful erosion
control practices. They are best adapted to soils that have 
smooth, uniform slopes, including a few areas of the slop
ing Marlette and Perrinton soils. In most areas, the slopes 
are too short and too irregular. 

Soil blowing is a hazard on the sandy Oakville, Boyer, 
Selfridge, Wixom, Arkona, Tedrow, Pipestone, Spinks, 
Arkport, Dixboro, and Plainfield soils and on the mucky 
Houghton, Edwards, Palms, Olentangy, Thomas, and 
Adrian soils. It can damage these soils, especially the 
muck soils, in a few hour~ if winds are strong and if the 
soils are dry and the surface layer is bare of vegetation 
or mulch. On the sandy soils, maintaining a vegetative 
cover (fig. 7), no tillage, surface mulch, buffer strips of 
grain 2 or 3 feet apart, or rough surfaces by using proper 
tillage minimize soil blowing. Overgrazing results in 
blowouts or other severe erosion effects. 

Slopes are so short and irregular that contour tillage or 
terracing is not practical in most areas of the sloping 
Marlette, Perrinton, or Spinks soils. On these soils, 
cropping systems that provide substantial vegetative 
cover are required to control erosion, unless minimum til
lage is practiced. Minimizing tillage and leaving crop 
residue on the surface help to increase infiltration and 
reduce runoff and erosion. These practices are suitable 
for Marlette, Perrinton, and Spinks soils. Grassed water
ways can also be used to help control erosion (fig. 8). 

N ontillage for corn, which is common on an increasing 
acreage, is effective in reducing erosion on sloping land 
and can be adapted to some of the soils in the survey 
area. However, it is more difficult to practice nontillage 
successfully on soils that have a clayey surface layer. 
Nontillage leaves residue of previous crops on the soil as 
a mulch which reduces soil blowing and water erosion. 
This allows high yields of corn in areas that were previ
ously considered marginal, because of erosion. 

Good management is necessary for satisfactory crop 
production with any tillage system. Nontillage requires 
learning new skills in planting and in insect and weed 

control. Proper time for planting, selection of herbicides 
that are suited to the vegetation present, control of insect 
pests, adequate nutrients, and selection of tillage systems 
based on soil characteristics are important management 
requirements. 

On muck soils, windbreaks of such adapted shrubs as 
Tatarian honeysuckle or silky dogwood are effective in 
reducing soil blowing. Sprinkler irrigation, control of the 
water table, and use of buffer strips of grain that are 2 to 
3 feet apart are.also effective in minimizing soil blowing. 

Information for designing erosion-control practices for 
each kind of soil is in the Technical Guide in local offices 
of the Soil Conservation Service. 

Soil fertility is naturally medium to high for loamy soils 
and low in most sandy soils on the uplands. The soils on 
flood plains, such as Cohoctah, Saranac, Sloan, and 
Ceresco soils, range from slightly acid to mildly alkaline 
and are naturally higher in plant nutrients than most soils 
on the uplands. 

Many sandy soils are naturally strongly acid to slightly 
acid, and if lime has never been applied, they require ap
plications of ground limestone to raise the pH level suffi
ciently for good growth of alfalfa and other crops that 
grow only on almost neutral soils. Available phosphorus 
and potash levels are naturally low to medium in most of 
these soils. On all soils, additions of lime and fertilizer 
should be based on the results of soil tests, on the need of 
the crop, and on the expected level of yields. The 
Cooperative Extension Service can help in determining 
the kinds and amounts of fertilizer and lime to apply (4). 

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

Some of the soils that are used for crops have a loamy 
surface layer that is light colored and has low organic
matter content. Generally, the structure of such soils is 
weak, and intense rainfall causes the formation of crust 
on the surface layer. When the crust forms, infiltration is 
reduced and runoff is increased. Regular additions of crop 
residue, manure, and other organic material can help im
prove soil structure and reduce crust formation. 

The dark colored Toledo, Saranac, and Lenawee soils 
are clayey, and tilth is a problem on these soils because 
they often stay wet until late in spring. If these soils are 
wet when plowed, they tend to be very cloddy when dry, 
the subsoil compacts and good seedbeds are difficult to 
prepare. The growing of cover and green manure crops, 
proper use of crop residue, minimum tillage, and the ap
plication of livestock manure help maintain and improve 
organic-matter content and tilth. Fall plowing at the 
proper moisture content, on nearly level, poorly drained 
or somewhat poorly drained soils can reduce tilth damage 
and allow tillage earlier in the following spring. Fall plow
ing should not be done on sloping land or on soils that are 
subject to soil blowing. Grazing on loamy and clayey soils 
when they are wet should be avoided because it results in 
compaction of the soil and in poor tilth. Good practices 
are needed most if there is an intensive cropping system 
or continuous cultivation. 
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Field crops suited to the soils and climate of the survey 
area include a few that presently are not commonly 
grown. Corn, field beans, and soybeans are the row crops 
commonly grown in the survey area. Grain sorghum, sun
flowers, potatoes, and similar crops can be grown if 
economic conditions are favorable. 

Wheat and oats are the common close-growing crops. 
Rye, barley, buckwheat, and flax could be grown, and 
grass seed could be produced from bromegrass, fescue, 
redtop, and bluegrass. 

Specialty crops grown commercially in the survey area 
are cucumbers and sugar beets. A small acreage is used 
for potatoes, strawberries, sweet corn, tomatoes, cabbage, 
other vegetables, and small fruits. In addition, large areas 
could be adapted to other specialty crops such as blueber
ries, grapes, tree fruits, and many vegetables. 

Deep soils that have good natural drainage and that 
warm early in spring are especially well suited to many 
vegetables and small fruits. These are Arkport, Boyer, 
Spinks, and Metea soils where slopes are less than 6 per
cent. Also, if they are irrigated, Oakville and Plainfield 
soils that have slopes of less than 6 percent are very well 
suited to vegetables and small fruits. Crops generally can 
be planted and harvested earlier on all these soils than on 
the other soils in the survey area. 

If adequate drainage and adequate protection from soil 
blowing are provided, the muck soils are well suited to 
sod and to a wide range of vegetable crops. Houghton, 
Edwards, Palms, and Adrian muck soils are most suitable 
for these crops. 

Most of the well drained soils in the survey area are 
suitable for orchards and nursery plants. However, soils 
in low areas where frost action is frequent and air 
drainage is poor generally are poorly suited to early 
vegetables, small fruits, and orchards. 

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

Yields per acre 

The average yields per acre that can be expected of the 
principal crops under a high level of management are 
shown in table 5. In any given year, yields may be higher 
or lower than those indicated in the table because of 
variations in rainfall and other climatic factors. Absence 
of an estimated yield indicates that the soil is not suited 
to the crop or the crop is not commonly grown on the soil. 

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

The yields were estimated assuming that the latest soil 
and crop management practices were used. Hay and 
pasture yields were estimated for the most productive 
varieties of grasses and legumes suited to the climate and 

the soil. A few farmers may be obtaining average yields 
higher than those shown in table 5. 

The management needed to achieve the indicated yields 
of the various crops depends on the kind of soil and the 
crop. Such management provides drainage, erosion con
trol, and protection from flooding; the proper planting 
and seeding rates; suitable high-yielding crop varieties; 
appropriate tillage practices, including time of tillage and 
seedbed preparation and tilling when soil moisture is 
favorable; control of weeds, plant diseases, and harmful 
insects; favorable soil reaction and optimum levels of 
nitrogen, phosphorus, potassium, and trace elements for 
each crop; effective use of crop residues, barnyard 
manure, and green-manure crops; harvesting 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 of
fices of the Soil Conservation Service and the Coopera
tive 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 
(7). 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 treat
ment. The grouping does not take into account major and 
generally expensive landforming that would change slope, 
depth, or other characteristics of the soils; does not take 
into consideration possible but unlikely major reclamation 
projects; and does not apply to horticultural crops or 
other crops that require special management. Capability 
classification is not a substitute for interpretations 
designed to show suitability and limitations of groups of 
soils for rangeland, for forest trees, or for engineering 
purposes. 

In the capability system, all kinds of soil are grouped at 
two levels: capability class and subclass. These levels are 
defined in the following paragraphs. A survey area may 
not have soils of all classes. 

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

Class I soils have few limitations that restrict their use. 
Class II soils have moderate limitations that reduce the 

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

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

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

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

Class VII soils have very severe limitations 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 c, 
to the class numeral, for example, Ile. 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 corrected by ar
tificial drainage); s shows that the soil is limited mainly 
because it is shallow, droughty, or stony; and c, used in 
only some parts of the United States, shows that the 
chief limitation is climate that is too cold or too dry. 

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

The acreage of soils in each capability class and sub
class is indicated in table 6. All map units in the survey 
area except Pits, Aquents-Udorthents complex, and other 
miscellaneous areas are included. Some of the soils that 
are well suited to crops and pasture may be in low-inten
sity use, for example, soils in capability classes I and II. 
Data in this table can be used to determine the farming 
potential of such soils. 

The capability subclass is identified in the description 
of each soil map unit in the section "Soil maps for 
detailed planning." 

Woodland management and productivity 

Table 7 contains information useful to woodland owners 
or forest managers planning use of soils for wood crops. 
The soils suitable for wood crops are listed alphabetically 
followed by the map unit symbols. 

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

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

equipment and methods are needed to prevent excessive 
loss of soil. 

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

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

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

Ratings of plant competition indicate the degree to 
which undesirable plants are expected to invade or grow 
if openings are made in the tree canopy. The invading 
plants compete with native plants or planted seedlings by 
impeding or preventing their growth. A rating of slight 
indicates little or no competition from other plants; 
moderate indicates that plant competition is expected to 
hinder the development of a fully stocked stand of desira
ble trees; severe means that plant competition is expected 
to prevent the establishment of a desirable stand unless 
the site is intensively prepared, weeded, or otherwise 
managed for the control of undesirable plants. 

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

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

Windbreaks and environmental plantings 

Windbreaks are established to protect livestock, 
buildings, and yards from wind and snow. Windbreaks 
also help protect fruit trees and gardens, and they furnish 
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habitat for wildlife. Several rows of low- and high-grow
ing broad-leaved and coniferous species provide the most 
protection. 

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

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

Table 8 shows the height that locally grown trees and 
shrubs are expected to reach on various kinds of soil in 20 
years. The estimates in table 8, based on measurements 
and observation of established plantings that have been 
given adequate care, can be used as a guide in planning 
windbreaks and screens. Additional information about 
planning windbreaks and screens and the planting and 
care of trees can be obtained from local offices of the Soil 
Conservation Service or the Cooperative Extension Ser
vice or from nurserymen. 

Engineering 

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

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 behavior 
of soils in various engineering uses. 

Among the soil properties and site conditions identified 
by a soil survey and used in determining the ratings in 
this section were grain-size distribution, liquid limit, 
plasticity index, soil reaction, depth to bedrock, soil wet
ness, 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 
minerals, mineralogy of the sand and silt fractions, and 
the kind of absorbed cations were also considered. 

On the basis of information assembled about soil pro
perties, ranges of values can be estimated for erodibility, 
permeability, corrosivity, shrink-swell potential, available 
water capacity, shear strength, compressibility, slope sta
bility, and other factors of expected soil behavior in en
gineering uses. As appropriate, these values 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, com
mercial, industrial, and recreational areas; (2) make 
preliminary estimates pertinent to construction in a par
ticular area; (3) evaluate alternative routes for roads, 
streets, highways, pipelines, and underground cables; (4) 
evaluate alternative sites for location of sanitary landfills, 
onsite sewage disposal systems, and other waste disposal 
facilities; (5) plan detailed onsite investigations of soils 
and geology; (6) find sources of gravel, sand, clay, and 
topsoil; (7) plan farm drainage systems, irrigation 
systems, ponds, terraces, and other structures for soil and 
water conservation; (8) relate performance of structures 
already built to the properties of the kinds of soil on 
which they are built so that performance of similar struc
tures on the same or a similar soil in other locations can 
be predicted; and (9) predict the 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 general 
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 domi
nant soil may be included in mapping. Thus, these data do 
not eliminate the need for onsite investigations, testing, and 
analysis by personnel having expertise in the specific use 
contemplated. 

The information is presented mainly in tables. Table 9 
shows, for each kind of soil, the degree and kind of limita
tions for building site development; table 10, for sanitary 
facilities. Table 12 specifies the kind of limitations for 
water management. Table 11 shows the suitability of each 
kind of soil as a source of construction materials. 

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

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

Building site development 

The degree and kind of soil limitations that affect shal
low excavations, dwellings with and without basements, 
small commercial buildings, and local roads and streets 
are indicated in table 9. A slight limitation indicates that 
soil properties generally are favorable for the specified 
use; any limitation is minor and easily overcome. A 
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moderate limitation indicates that soil properties and site 
features are unfavorable for the specified use, but the 
limitations can be overcome or minimized by special 
planning and design. A severe limitation indicates that one 
or more soil properties or site features are so unfavorable 
or difficult to overcome that a major increase in construc
tion effort, special design, or intensive maintenance is 
required. For some soils rated severe, such costly mea
sures may not be feasible. 

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

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

Dwellings and small commercial buildings referred to 
in table 9 are built on undisturbed soil and have founda
tion loads of a dwelling no more than three stories high. 
Separate ratings are made for small commercial buildings 
without basements and for dwellings with and without 
basements. For such structures, soils should be suffi
ciently stable that cracking or subsidence of the structure 
from settling or shear failure of the foundation does not 
occur. These ratings were determined from estimates of 
the shear strength, compressibility, and shrink-swell 
potential of the soil. Soil texture, plasticity and in-place 
density, potential frost action, soil wetness, and depth to a 
seasonal high water table were also considered. Soil wet
ness and depth to a seasonally high water table indicate 
potential difficulty in providing adequate drainage for 
basements, lawns, and gardens. Slope and large stones in 
or on the soil are also important considerations in the cho
ice of sites for these structures and we:r:e considered in 
determining the ratings. Susceptibility to flooding is a 
serious hazard. 

Local roads and streets referred to in table 9 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 Jess 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 capaci
ty used in making the ratings. Soil wetness, flooding, 

slope, and content of large stones affect stability and ease 
of excavation. 

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

Septic tank absorption fields are subsurface systems 
of tile 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 absorption of the effluent and those 
that affect the construction of the system. 

Properties and features that affect absorption of the 
effluent are permeability, depth to seasonal high water 
table, and susceptibility to flooding. Stones interfere with 
installation. Excessive slope can cause lateral seepage and 
surfacing of the effluent. Also, soil erosion and soil slip
page are hazards if absorption fields are installed on slop
ing soils. 

In some soils, loose sand and gravel are less than 4 feet 
below the tile lines. In these soils the absorption field 
does not adequately filter the effluent, and ground water 
in the area may be contaminated. 

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

Sewage lagoons are shallow ponds constructed to hold 
sewage while aerobic bacteria decompose the solid and 
liquid wastes. Lagoons have a nearly level floor and cut 
slopes or embankments of compacted soil material. Aero
bic lagoons generally are designed to hold sewage within 
a depth of 2 to 5 feet. Nearly impervious soil material for 
the lagoon floor and sides is required to minimize seepage 
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and contamination of ground water. Soils that are very 
high in content of organic matter and those that have 
cobbles or stones are not suitable. Unless the soil has 
very slow permeability, contamination of ground water is 
a hazard where the seasonal high water table is above the 
level of the lagoon floor. 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 and susceptibility to flooding also affect the 
suitability of sites for sewage lagoons or the cost of con
struction. Shear strength and permeability of compacted 
soil material affect the performance of embankments. 

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

Unless otherwise stated, the limitations in table 10 
apply only to the soil material within a depth of about 6 
feet. If the trench is deeper, a limitation of slight or 
moderate may not be valid. Site investigation is needed 
before a site is selected. 

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

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

If 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 bor
row a~eas. These factors include slope, erodibility, and 
potential for plant growth. 

Construction materials 

The suitability of each soil as a source of roadfill, sand, 
gravel, and topsoil is indicated in table 11 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 material. Each soil 
is evaluated to the depth observed, generally about 6 feet. 

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

The ratings apply to the soil material between the A 
horizon and a depth of 5 to 6 feet. It is assumed that soil 
horizons will be mixed during excavation and spreading. 
Many soils have horizons of contrasting suitability within 
their profile. The estimated engineering properties in 
table 15 provide specific information about the nature of 
each horizon. This information can help determine the 
suitability of each horizon for roadfill. 

Soils rated good are coarse grained. They have low 
shrink-swell potential, low frost action 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 en
tire soil is rated poor. 

Sand and gravel are used in great quantities in many 
kinds of construction. The _ratings in table 11 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. 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 15. 

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

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

Soils rated good have at least 16 inches of friable loamy 
material at their surface. They are free of stones and cob
bles, are low in content of gravel, and have gentle slopes. 
They are naturally fertile or respond well to fertilizer. 
They are not so wet that excavation 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 or stones. 

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

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

Water management 

Many soil properties and site features that affect water 
management practices have been identified in this soil 
survey. In table 12 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 (fig. 9). Soils best suited to this use have a low 
seepage potential, which is determined by permeability 
and the depth to 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 organic 
matter in a soil downgrade the suitability of the 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 ru
noff and embankment ponds that impound water 3 feet or 
more above the original surface. Ratings in table 12 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 hardpan or other layers 
that affect the rate of water movement; depth to the 

water table; slope; stability of ditchbanks; susceptibility 
to flooding; alkalinity; and availability of outlets for 
drainage. 

Irrigation is affected by such features as slope, suscep
tibility to flooding, haza.rds of water erosion and soil 
blowing, texture, depth of root zone, rate of water intake 
at the surface, permeability of the soil below the surface 
layer, available water capacity, need for drainage, and 
depth to the water table. 

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, erodi
bility, wetness, and suitability for permanent vegetation. 

Recreation 

The soils of the survey area are rated in table 13 ac
cording to limitations that affect their suitability for 
recreation uses. The ratings are based on such restrictive 
soil features as flooding, wetness, slope, and texture of 
the surface layer. Not considered in these ratings, but im
portant in evaluating a site, are location and accessibility 
of the area, size and shape of the area and its scenic 
quality, the ability of the soil to support vegetation, ac
cess to water, potential water impoundment sites availa
ble, and either access to public sewerlines or capacity of 
the soil to absorb septic tank effluent. Soils subject to 
flooding are limited, in varying degree, for recreation use 
by the duration and intensity of flooding and the season 
when flooding occurs. Onsite assessment of height, dura
tion, intensity, and frequency of flooding is essential in 
planning recreation facilities. 

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

The information in table 13 can be supplemented by in
formation in other parts of this survey. Especially helpful 
are interpretations for septic tank absorption fields, given 
in table 10, and interpretations for dwellings without 
basements and for local roads and streets, given in table 
9. 

Camp areas require such site preparation as shaping 
and leveling for tent and parking areas, stabilizing roads 
and intensively used areas, and installing sanitary facili
ties and utility lines. Camp areas are subject to heavy 
foot traffic and some vehicular traffic. The best soils for 
this use have mild slopes and are not wet or subject to 
flooding during the period of use. The surface has few or 
no stones or boulders, absorbs rainfall readily but remains 
firm, and is not dusty when dry. Strong slopes and stones 
or boulders can greatly increase the cost of constructing 
camping sites. 
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Picnic areas are subject to heavy foot traffic. Most 
vehicular traffic is confined to access roads and parking 
areas. The best soils for use as picnic areas are firm when 
wet, are not dusty when dry, are not subject to flooding 
during the period of use, and do not have slopes or stones 
or boulders that will increase the cost ~f 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. 

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

Wildlife habitat 

Soils directly affect the kind and amount of vegetation 
that is available to wildlife as food and cover, and they af
fect 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 in
adequate, or is inaccessible, wildlife either are scarce or 
do not inhabit the area. 

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

In table 14, the soils in the survey area are rated ac
cording to their potential to support the main kinds of 
wildlife habitat in the area. This information can be used 
in planning for parks, wildlife refuges, nature study areas, 
and other developments for wildlife; selecting areas that 
are suitable for wildlife; selecting soils that are suitable 
for creating, improving, or maintaining specific elements 
of wildlife habitat; and determining the intensity of 
management needed for each element of the habitat. 

The potential of the· soil is rated good, fair, poor, or 
very poor. A rating of good means that the element of 
wildlife habitat or the kind of habitat is easily created, 
improved, or maintained. Few or no limitations affect 
management, and satisfactory results can be expected if 
the soil is used for the designated purpose. A rating of 
fair means that the element of wildlife habitat or kind of 
habitat can be created, improved, or maintained in most 
places. Moderately intensive management is required for 
satisfactory results. A rating of poor means that limita
tions are severe for the designated element or kind of 
wildlife habitat. Habitat can be created, improved, or 
maintained in most places, but management is difficult 
and must be intensive. A rating of verzJ poor means that 

restrictions for the element of wildlife habitat or kind of 
habitat 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 cro'{JS 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 capaci
ty, wetness, slope, surface stoniness, and flood hazard. 
Soil temperature and soil moisture are also considera
tions. Examples of grain and seed crops are corn, wheat, 
oats, 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 capacity, wetness, 
surface stoniness, flood hazard, and slope. Soil tempera
ture and soil moisture are also considerations. Examples 
of grasses and legumes are fescue, bluegrass, bromegrass, 
clover, and alfalfa. 

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

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 hardwood 
plants are oak, poplar, maple, beech, hawthorn, dogwood, 
hickory, grapes, and briers. Examples of fruit-producing 
shrubs that are commercially available and suitable for 
planting on soils rated good are autumn-olive and Amur 
or Tatarian honeysuckle. 

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 capaci
ty, and wetness. Examples of coniferous plants are pine, 
spruce, balsam fir, white-cedar, juniper, and larch. 

Wetland plants are annual and perennial wild her
baceous plants that grow on moist or wet sites, exclusive 
of submerged or floating aquatics. They produce food or 
cover for wildlife that use wetland as habitat. Major soil 
properties affecting wetland plants are texture of the 
surface layer, wetness, reaction, slope, and surface stoni
ness. Examples of wetland plants are smartweed, wild 
millet, wildrice, and bulrushes, sedges, and reeds. 
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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 wetness, surface st01:1iness, 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 ponds. 

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

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

Woodland habitat consists of areas of hardwoods or 
conifers, or a mixture of both, and associated grasses, 
legumes, and wild herbaceous plants. Wildlife attracted to 
these areas include owls, ruffed grouse, woodcock, 
thrushes, nuthatches, woodpeckers, squirrels, raccoon, 
deer, and opossum. 

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 
scientists can identify several important soil properties. 
They note the seasonal soil moisture condition or the 
presence of free water and its depth. For each horizon in 
the profile, they note the thickness and color of the soil 
material; the texture, or amount of clay, silt, sand, and 
gravel or other coarse fragments; the structure, or the 
natural pattern of cracks and pores in the undisturbed 
soil; and the consistence of the soil material in place 
under the existing 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 pro
perties that cannot be estimated accurately by field ob
servation. Laboratory analyses are not conducted for all 
soil series in the survey area, but laboratory data for 
many soil series not tested are available from nearby sur
vey areas. 

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

Engineering properties 

Table 15 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 15 gives information for 
each of these contrasting horizons in a typical. profile. 
Depth to the upper and lower boundaries of each horizon 
is indicated. More information about the range in depth 
and about other properties in each horizon is given for 
each soil series in the section "Soil series and morpholo
gy." 

Texture is described in table 15 in the standard terms 
used by the U.S. Department of Agriculture (6). These 
terms are defined according to percentages of sand, silt, 
and clay in soil material that is Jess than 2 millimeters in 
diameter. "Loam," for example, is soil material that is 7 to 
27 percent clay, 28 to 50 percent silt, and Jess than 52 per
cent sand. If a soil contains gravel or other particles 
coarser than sand, an appropriate modifi~r 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 
(2) and the system adopted by the American Association 
of State Highway and Transportation Officials 
(AASHTO) (1). 

The Unified system classfies soils according to prop
erties that affect their use as construction material. Soils 
are classified according to grain-size distribution of the 
fraction Jess than 3 inches in diameter, plasticity index, 
liquid limit, and organic-matter content. Soils are grouped 
into 15 classes-eight classes of coarse-grained soils, 
identified as GW, GP, GM, GC, SW, SP, 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 construction 
and maintenance. In this system a mineral soil is clas
sified in one of seven basic groups ranging from A-1 
through A-7 on the basis of grain-size distribution, liquid 
limit, and plasticity index. Soils in group A-1 are coarse 
grained and low in content of fines. At the other extreme, 
in group A-7, are fine-grained soils. Highly organic soils 
are classified in group A-8 on the basis of visual inspec
tion. The estimated classification is given in table 15. Also 
in table 15 the percentage, by weight, of rock fragments 
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more than 3 inches in diameter is estimated for each 
major horizon. These estimates are determined mainly by 
observing volume percentage in the field and then con
verting that, by formula, to weight percentage. 

Percentage of the soil material less than 3 inches in 
diameter that passes each of four sieves (U.S. standard) 
is estimated for each major horizon. The estimates are 
based on tests of soils that were sampled in the survey 
area and in nearby areas and on field estimates from 
many borings made during the survey. 

Liquid limit and plasticity index indicate the effect of 
water on the strength and consistence of soil. These in
dexes are used in the Unified and AASHTO soil classifi
cation systems. They are also used as indicators in mak
ing general predictions of soil behavior. Range in liquid 
limit and in plasticity index is 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. 

Physical and chemical properties 

Table 16 shows estimated values for several soil charac
teristics and features that affect behavior of soils in en
gineering uses. These estimates are given for each major 
horizon, at the depths indicated, in the typical pedon of 
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 fea
tures as plowpans and surface crusts. Permeability of the 
soil is an important factor to be considered in planning 
and designing drainage systems, in evaluating the poten
tial of soils for 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 irrigation 
systems. 

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

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

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

Erosion factors are used to predict the erodibility of a 
soil and its tolerance to erosion in relation to specific 
kinds of land use and treatment. The soil erodibility fac
tor (K) is a measure of the susceptibility of the soil to 
erosion by water. Soils having the highest K values are 
the most erodible. K values range from 0.10 to 0.64. To 
estimate annual soil loss per acre, the K value of a soil 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 can 
occur without reducing crop production or environmental 
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 dif
ficult to establish. They are generally not suitable for 
crops. 

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

3. Sandy loams, coarse sandy loams, fine sandy loams, 
and very fine sandy loams. These soils are highly erodi
ble, but crops can be grown if intensive measures to con
trol soil blowing are used. 
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4L. Calcareous loamy soils that are less than 35 percent 
clay and more than 5 percent finely divided calcium car
bonate. These soils are erodible, but crops can be grown if 
intensive measures to control soil 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 per
cent 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 17 contains information helpful in planning land 
uses and engineering projects that are likely to be af
fected by soil and water features. 

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

The four hydrologic soil groups are: 
Group A. Soils having a high infiltration rate (low ru

noff potential) when thoroughly wet. These consist chiefly 
of deep, well drained to excessively drained sands or 
gravels. These soils have a high rate of water transmis
sion. 

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 like
ly. The ratings are based on evidence in the soil profile of 
the effects of flooding, namely thin strata of gravel, sand, 
silt, or, in places, clay deposited by floodwater; irregular 
decrease in organic-matter content with increasing depth; 
and absence of distinctive soil horizons that form in soils 
of the area that are not subject to flooding. The ratings 
are also based on local information about floodwater 
levels in the area and the extent of flooding and on infor
mation that relates the position of each soil on the land
scape to 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. Esti
mates are based mainly on the relationship between gray
ish colors or mottles in the soil and the depth to free 
water observed in many borings made during the course 
of the soil survey. Indicated in table 17 are the depth to 
the seasonal high water table; the kind of water table, 
that is perched, artesian, or apparent; and the months of 
the year that the water table commonly is high. Only 
saturated zones above a depth of 5 or 6 feet are indicated. 

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

Potential frost action refers to the likelihood of damage to 
pavements and other structures by frost heaving and low 
soil strength after thawing. Frost action results from the 
movement of soil moisture into the freezing temperature 
zone in the soil, which causes ice lenses to form. Soil 
te~t~re, temperature, moisture content, porosity, perme
ab1hty, and content of organic matter are the most impor
tant soil properties that affect frost action. It is assumed 
that the soil is not covered by insulating vegetation or snow 
and is not artificially drained. Silty and clayey soils that 
have a high water table in winter are most susceptible to 
frost action. Well drained very gravelly or sandy soils are 
the least susceptible. 
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Classification of the soils 
The system of soil classification used by the National 

Cooperative Soil Survey has six categories (8). Beginning 
with the broadest, these categories are the order, sub
order, 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 ob
servable 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 recognized as classes in 
the system. The properties used to differentiate among 
orders are those that reflect the kind and degree of domi
nant soil-forming processes that have taken place. Each 
order is identified by a word ending in ROl. 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 U dalfs. 

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 iden~ified by the name of a suborder and a 
prefix that suggests something about the properties of 
the soil. An example is Hapludalfs. 

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 or
ders, suborders, or great groups; and the extragrades, 
which have some properties that are representative of 
the great groups but do not indicate transitions to any 
other known kind of soil. Each subgroup is identified by 
one or more adjectives preceding the name of the great 
group. The adjective Typic identifies the subgroup that is 
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 con
sidered in horizons of major biological activity below plow 
depth are particle-size distribution, mineral content, tem
perature regime, thickness of the soil penetrable by roots, 
consistence, moisture equivalent, soil slope, and per
manent cracks. A family name consists of the name of a 
subgroup and a series of adjectives. The adjectives are 
the class names for the soil properties used as family dif
ferentiae. An example is coarse-loamy, mixed, mesic Typic 
Hapludalfs. 

SERIES. The series consists of soils that formed in a 
particular kind of material and have horize,ns that, except 
for texture of the surface soil or of the underlying sub
stratum, are similar in differentiating characteristics and 
in arrangem~nt in the soil profile. Among these charac
teristics are color, texture, structure, reaction, con
sistence, and mineral and chemical composition. 

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 se
ries. Then a pedon, a small three-dimensional area of soil 
that is typical of the soil series in the survey area, is 
described. The detailed descriptions of each soil horizon 
follow staiidards in the Soil Survey Manual (6). Unless 
otherwise noted, colors described are for moist soil. 

Following the pedon description is the range of impor
tant characteristics of the soil series in this survey area. 
Phases, or map units, of each soil series are described in 
the section "Soil maps for detailed planning." 

Adrian series 

The Adrian series consists of very poorly drained soils 
on lowlands and flood plains. The soils formed in organic 
sediment deposited in open water. They are underlain at 
a depth of 16 to 50 inches by calcareous sand. Permeabili
ty is moderately slow to moderately rapid in the organic 
material and rapid in the underlying sand. Slope ranges 
from O to 1 percent. 

Adrian soils are commonly adjacent to Kingsville and 
Edwards soils on lowlands and flood plains. Unlike Adrian 
soils, Kingsville soils lack an organic horizon, and the or
ganic horizon in Edwards soils is underlain by marl rather 
than sand. 

Typical pedon of Adrian muck, 2,380 feet north and 100 
feet east of the southwest corner of sec. 16, T. 9 N ., R. 1 
w. 
Oal-0 to 16 inches; black (lOYR 2/1) broken face sapric material, black 

(N 2/0) rubbed; about 12 percent fiber, less than 5 percent when 
rubbed; moderate medium granular structure; friable; primarily 
herbaceous fibers; neutral; abrupt wavy boundary. 

Oa2-16 to 20 inches; black (lOYR 2/1) broken face sapric material, very 
dark brown (lOYR 2/2) rubbed; about 15 percent fiber, less than 5 
percent when rubbed; weak coarse subangular blocky structure; fri
able; primarily herbaceous fibers; slightly acid; gradual wavy boun
dary. 

Oa3-20 to 27 inches; black (lOYR 2/1) broken face and rubbed sapric 
material; about 12 percent fiber, less than 5 percent when rubbed; 
massive; friable; primarily herbaceous fibers; medium acid; abrupt 
smooth boundary. 

Oa4-27 to 34 inches; black (lOYR 2/1) broken face and rubbed sapric 
material; about 12 percent fiber, less than 5 percent when rubbed; 
massive; friable; primarily herbaceous fibers; about 20 percent ash; 
slightly acid; abrupt smooth boundary. 
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IICg-34 to 60 inches; gray (lOYR 5/1) sand that has common medium 
distinct light olive brown (2.5Y 5/4) mottles; single grained; loose; 
13 percent pebbles; strong effervescence; moderately alkaline'. 

The organic material ranges from 16 to 50 inches in thickness, but 
typically it is 16 to 43 inches thick. It consists primarily of sapric materi
al. In a few pedons there is a thin layer of hemic material less than 10 
inches thick. The organic material below the Oal horizon is medium acid 
to mildly alkaline, but it typically is slightly acid to neutral. The com
position of the fibers is about 90 percent herbaceous, and there are a 
few woody fragments throughout the organic material in some pedons. 
The 01 horizon has hue of 7.5YR or lOYR or is neutral; it has value of 2 
to 4 and chroma of O to 3. The color of broken face material and of 
rubbed material is generally similar but can vary one or two units in 
value or in chroma, or in both. Mineral content in the Oa4 horizon is as 
much as 50 percent by volume. 

The IIC horizon has hue of lOYR, value of 5 or 6, and chroma of 1 or 
2. It is sand, gravelly sand, or gravelly coarse sand. Coarse fragments 
make up as much as 40 percent, by volume, of this horizon. 

Arkona series 

The Arkona series consists of somewhat poorly drained 
soils on uplands. The soils formed in sandy material. They 
are underlain at a depth of 20 to 40 inches by clayey 
material. Permeability is rapid in the sandy material and 
slow in the underlying clayey material. Slope ranges from 
0 to 2 percent. 

Arkona soils are similar to Sickles and Wixom soils. 
Sickles soils are gray rather than brown below the A 
horizon and generally are in a lower position on the land
scape than Arkona soils. Wixom soils are coarser textured 
in the IIBtg and IICg horizons than Arkona soils and are 
in a similar position on the landscape. 

Typical pedon of Arkona loamy sand, 1,620 feet west 
and 50 feet south of the northeast corner of sec. 13, T. 9 
N.,R.2W. 

Ap-0 to 10 inches; very dark grayish brown (lOYR 3/2) loamy sand; 
weak fine granular structure; very friable; slightly acid; abrupt 
smooth boundary. 

A2-10 to 12 inches; light grayish brown (lOYR 6/2) sand; single 
grained; loose; few roots; slightly acid; abrupt irregular boundary. 

B21ir-12 to 15 inches; dark brown (7.5YR 4/4) sand that has few fine 
faint yellowish brown (lOYR 5/6) mottles; single grained; loose; 
many reddish brown (5YR 4/4) small fragments of cemented 
material; slightly acid; gradual broken boundary. 

B22ir-15 to 21 inches; brownish yellow (lOYR 6/6) sand that has com
mon fine and medium distinct grayish brown (lOYR 5/2) and few 
medium distinct yellowish brown (lOYR 5/6) mottles; single grained; 
loose; slightly acid; clear wavy boundary. 

A'2-21 to 35 inches; pale brown (lOYR 6/3) sand that has many fine 
faint grayish brown (lOYR 5/2) and few fine faint yellowish brown 
(lOYR 5/6) mottles; single grained; loose; neutral; clear wavy boun
dary. 

I1B'2tg-35 to 41 inches; light grayish brown (lOYR 6/2) silty clay that 
has common medium distinct light yellowish brown (lOYR 6/4) mot
tles; weak medium subangular blocky structure; very firm; 2 per
cent pebbles; mildly alkaline; abrupt irregular boundary. 

IICg-41 to 60 inches; grayish brown (lOYR 5/2) silty clay that has com
mon medium distinct yellowish brown (lOYR 5/6) and light yel
lowish brown (lOYR 6/4) mottles; massive; very firm; 2 percent 
pebbles; slight effervescence; mildly alkaline. 

The depth to the 1IB'2tg horizon ranges from 20 to 40 inches, but it 
typically is 24 to 37 inches. Reaction typically is medium acid to neutral 
in the sandy part of the solum and neutral to mildly alkaline in the 
1IB'2tg horizon. 

The Ap horizon has hue of lOYR, value of 2 to 4, and chroma of 1 or 
2. The A2 horizon has hue of lOYR, value of 5 or 6, and chroma of 1 or 
2. It is absent in some places and is often discontinuous. 

The B21ir horizon has hue of lOYR, 7.5YR, or 5YR, value of 3 to 6, 
and chroma of 2 to 6. A few weakly to strongly cemented fragments are 
in some pedons. The B22ir horizon has hue of lOYR, value of 5 or 6, and 
chroma of 3, 4, or 6. 

The A'2 horizon has hue of lOYR, value of 5 or 6, and chroma of 2 or 
3. It is sand, loamy fine sand, or loamy sand. Some pedons do not have 
an A'2 horizon. 

The IIB'2tg horizon has hue of lOYR, value of 5 or 6, and chroma of 2. 
It is silty clay or clay. 

The IICg horizon has hue of lOYR, value of 5 or 6, and chroma of 1 or 
2. It is silty clay or clay that has bands of heavy silty clay loam. 

Arkport series 

The Arkport series consists of well drained soils on 
uplands. The soils formed in calcareous, stratified sandy 
and loamy material. Permeability is moderately rapid. 
Slope ranges from 1 to 12 percent. 

Arkport soils are similar to Spinks soils and are com
monly adjacent to Spinks and Metea soils. Spinks soils are 
coarser textured in the B horizon and generally are in a 
higher position on the landscape than Arkport soils. Un
like Arkport soils, Metea soils lack stratification in the B 
horizon, are finer textured in the B and C horizons than 
Arkport soils, and are in a similar position on the land
scape. 

Typical pedon of Arkport loamy fine sand, 1 to 6 per
cent slopes, 1,665 feet north and 60 feet west of the 
southeast corner of sec. 29, T. 12 N., R. 4 W. 

Ap-0 to 9 inches; very dark grayish brown (lOYR 3/2) loamy fine sand; 
moderate medium granular structure; very friable; few roots; 
neutral; abrupt smooth boundary. 

A2-9 to 22 inches; yellowish brown (lOYR 5/6) loamy fine sand; weak 
fine subangular blocky structure; very friable; few roots; 3 percent 
pebbles; slightly acid; clear irregular boundary. 

B&A-22 to 30 inches; stratified dark yellowish brown (lOYR 4/4) loam 
(B2t) and light gray (lOYR 7/2) loamy fine sand (A2); weak fine and 
coarse subangular blocky structure; very friable (A2) and friable 
(B2t); few thin discontinuous dark brown (7.5YR 4/4) clay films on 
faces of peds; 3 percent pebbles; very few fine roots; neutral; 
gradual wavy boundary. 

IICl-30 to 42 inches; very pale brown (lOYR 7/4) and yellowish brown 
(lOYR 5/4) stratified loamy very fine sand, ~ery fine sand, and very 
fine sandy loam; massive; very friable; very few fine roots; slight 
effervescence; mildly alkaline; gradual wavy boundary. 

IIC2-42 to 53 inches; dark yellowish brown (lOYR 4/4) and brownish 
yellow (lOYR 6/6) stratified loamy fine sand and fine sandy loam; 
massive; very friable; 2 percent pebbles; slight effervescence; 
mildly alkaline; gradual wavy boundary. 

IIC3-53 to 60 inches; yellowish brown (lOYR 5/4) and dark yellowish 
brown (lOYR 4/4) stratified loamy sand and sandy loam; massive; 
very fliable; 3 percent pebbles; slight effervescence; moderately al
kaline. 

The thickness of the solum and the depth to free carbonates are 24 to 
40 inches. Reaction of the solum typically is medium acid to neutral. 

The Al or Ap hoi;zon has hue of lOYR, value of 3 or 4 and chroma of 
1 or 2. It is dominantly loamy fine sand, but' in some pl~ces it is loamy 
sand and fine sandy loam. 

The B part of the B&A horizon has hue of lOYR or 7.5YR, value of 4 
or 5, and chroma of 4 or 6. It is fine sandy loam, loam, or silt loam and is 
11 to 18 percent clay. 
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The C horizon has hue of lOYR, value of 4 to 7, and chroma of 4, 6, or 
8. It is stratified loamy fine sand, loamy very fine sand, very fine sandy 
loam, fine sandy loam, sandy loam, or loamy sand. 

The solum in Arkport soils typically is thinner than the range defined 
for the Arkport series, but this difference does not alter the use or 
behavior of the soils. 

Belleville series 

The Belleville series consists of poorly drained and 
very poorly drained soils on lowlands. The soils formed in 
sandy material. They are underlain at a depth of 20 to 40 
inches by calcareous loamy glacial till. Permeability is 
rapid in the sandy material and moderately slow in the 
underlying loamy till. Slope ranges from O to 2 percent. 

Belleville soils are commonly adjacent to Corunna and 
Parkhill soils in most places. Corunna and Parkhill soils 
have a B horizon and are finer textured in the upper part 
of the profile than Belleville soils and are in a similar 
position on the landscape. 

Typical pedon of Belleville loamy sand, 1,020 feet east 
and 75 feet south of the northwest corner of sec. 1, T. 12 
N., R. 2 W. 

Ap-0 to 8 inches; very .dark gray (lOYR 3/1) loamy sand, gray (lOYR 
5/1) dry; weak fine granular structure; very friable; neutral; abrupt 
smooth boundary. 

Clg-8 to 30 inches; dark gray (lOYR 4/1) loamy sand; weak fine suban
gular blocky structure; very friable; neutral; clear wavy boundary. 

C2g-30 to 35 inches; gray (lOYR 5/1) loamy sand; weak fine subangular 
blocky structure; friable; 5 percent pebbles; mildly alkaline; abrupt 
wavy boundary. 

IIC3g-35 to 60 inches; gray (lOYR 5/1) clay loam that has few medium 
distinct yellowish brown (lOYR 5/6) mottles; massive; firm; 3 per
cent pebbles; slight effervescence; moderately alkaline. 

The depth to the IIC3g horizon is 20 to 40 inches. Reaction ranges 
from slightly acid to neutral in the Ap and Clg horizons and to mildly 
alkaline in the C2g horizon. 

The Ap horizon has hue of lOYR, value of 2 or 3, and chroma of 1 or 
2. It is 7 to 10 inches thick. It is dominantly loamy sand, but in places it 
is sand, fine sand, and loamy fine sand. The Cg horizon has hue of lOYR, 
value of 4 to 6, and· chroma of 1 or 2. It is sand, fine sand, loamy sand, 
or loamy fine sand. 

The IICg horizon has hue of lOYR, value of 5 or 6, and chroma of 1 or 
2. It is loam, silt loam, clay, loam, or silty clay loam. 

The solum in Belleville soils typically is thinner and darker colored 
than the range defined for the Belleville series, but this difference does 
not alter the use or behavior of the soils. 

Boyer series 

The Boyer series consists of well drained soils on 
uplands. The soils formed in sandy and loamy material. 
They are underlain at a depth of 24 to 40 inches by cal
careous gravelly sand. Permeability is moderately rapid. 
Slope ranges from O to 6 percent. 

Boyer soils are commonly adjacent to Plainfield or 
Spinks soils in most places. Plainfield soils are coarser 
textured in the B horizon than Boyer soils and are in a 
similar position on the landscape. Spinks soils are coarser 
textured in the B horizon than Boyer soils. They are· in a 
similar position on the landscape. 

Typical pedon of Boyer loamy sand, 0 to 6 percent 
slopes, 1,330 feet east and 50 feet south of the northwest 
corner of sec. 4, T. 10 N., R. 4 W. 

Ap-0 to 8 inches; dark grayish brown (lOYR 4/2) loamy sand; weak 
fine granular structure; very friable; 12 percent pebbles; few 
fibrous roots; neutral; abrupt smooth boundary. 

A2-8 to 14 inches; yellowish brown (lOYR 5/6) loamy sand; weak fine 
subangular blocky structure; very friable; 8 percent pebbles; 
neutral; clear wavy boundary. 

Bl-14 to 18 inches; yellowish brown (lOYR 5/4) loamy sand; weak fine 
subangular blocky structure; very friable; 8 percent pebbles; 
neutral; gradual wavy boundary. 

B2t-18 to 24 inches; dark brown (7.5YR 4/4) sandy loam; weak medium 
subangular blocky structure; friable; common thin clay films; 10 
percent pebbles; mildly alkaline; abrupt irregular boundary. 

IIC-24 to 60 inches; brown (lOYR 5/3) gravelly sand; single grained; 
loose; 25 percent pebbles; 3 percent cobbles; strong effervescence; 
mildly alkaline. 

The thickness of the solum and the depth to the IIC horizon are 22 to 
40 inches. Reaction is medium acid to neutral in the A and Bl horizons 
and slightly acid to mildly alkaline in the B2t horizon. The solum con
tains 1 to 20 percent pebbles, and the IIC horizon contains 10 to 30 per
cent pebbles and 1 to 5 percent cobbles. 

The Ap horizon has hue of lOYR, value of 3 or 4, and chroma of 2 or 
3. 

The B2t horizon has hue of 7.5YR or lOYR, value of 4 to 6, and 
chroma of 4 or 6. It is sandy loam, gravelly sandy loam, or light sandy 
clay loam. 

The IIC horizon has hue of lOYR, value of 5 or 6, and chroma of 2 or 
3. It is gravelly sand, coarse sand, or stratified sand and gravel. 

Capac series 

The Capac series consists of somewhat poorly drained 
soils on uplands. The soils formed in calcareous, loamy 
glacial till. Permeability is moderate and moderately slow. 
Slope ranges from O to 3 percent. 

Capac soils commonly are adjacent to Metamora and 
Selfridge soils. Metamora soils are coarser textured in the 
upper part of the B horizon than Capac soils and are in a 
similar position on the landscape. Selfridge soils are 
coarser textured in the A and B horizons than Capac soils 
and are in a similar position on the landscape. 

Typical pedon of Capac loam, 0 to 3 percent slopes, 
1,420 feet south and 60 feet west of the northeast corner 
of sec. 31, T. 11 N., R. 2 W. 

Ap-0 to 8 inches; very dark grayish brown (lOYR 3/2) loam, light 
brownish gray (lOYR 6/2) dry; moderate medium granular struc
ture; friable; 7 percent pebbles; neutral; abrupt smooth boundary. 

B&A-8 to 13 inches; yellowish brown (lOYR 5/4) clay loam (Bt) that 
has many medium distinct grayish brown (lOYR 5/2) and yellowish 
brown (lOYR 5/6) mottles; moderate medium subangular blocky 
structure; firm; grayish brown (lOYR 5/2) silt coatings (A2) approx
imately 2 millimeters thick on vertical faces of peds; 2 percent peb
bles; neutral; gradual wavy boundary. 

B21t-13 to 20 inches; light yellowish brown (lOYR 6/4) clay loam that 
has many medium distinct yellowish brown (lOYR 5/8) and grayish 
brown (lOYR 5/2) mottles; moderate medium subangular blocky 
structure; firm; continuous thin dark grayish brown (lOYR 4/2) clay 
films on faces of peds; 2 percent pebbles; gradual wavy boundary. 

B22t-20 to 28 inches; brown (lOYR 5/3) clay loam that has many medi
um distinct yellowish brown (lOYR 5/6) and common fine and medi
um faint light brownish gray (lOYR 6/2) mottles; weak medium sub
angular blocky structure; firm; thin discontinuous dark grayish 
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brown (lOYR 4/2) clay films on faces of peds; 3 percent pebbles; 
neutral; gradual wavy boundary. 

Cg-28 to 60 inches; grayish brown (lOYR 5/2) loam that has many 
medium distinct yellowish brown (lOYR 5/6) mottles; weak medium 
subangular blocky structure; friable; 4 percent pebbles; slight effer
vescence; moderately alkaline. 

The solum is 26 to 40 inches thick. The content of pebbles ranges from 
0 to 10 percent throughout. Reaction in the solum is medium acid to 
neutral. 

The Ap horizon has hue of lOYR, value of 3 or 4, and chroma of 1 to 
3. It is loam or sandy loam. In some places, a thin A2 horizon is im
mediately below the Ap horizon. Where present, the A2 horizon has hue 
of lOYR, value of 5 or 6, and chroma of 1 or 2. 

Coatings· of material from the A2 horizon are 1 to 5 millimeters thick 
on the faces of peds in the upper part of the B&A horizon. 

The B part of the B&A horizon has hue of lOYR, value of 5 or 6, and 
chroma of 3, 4, or 6. The Bt horizon has hue of lOYR, value of 5 or 6, 
and chroma of 2 to 4. It is clay loam, silty clay loam, or loam. 

The Cg horizon has hue of lOYR, value of 5 or 6, and chroma of 2 or 
3. It is loam or clay loam. 

Capac Variant 

The Capac Variant consists of somewhat poorly drained 
soils on uplands. These soils formed in loamy material 
containing numerous cobbles. They are underlain at a 
depth of 26 to 37 inches by calcareous loamy till. Permea
bility is moderate or moderately slow. Slope ranges from 
0 to 2 percent. 

Capac Variant soils are commonly adjacent to Metea 
Variant soils. Metea Variant soils are coarser textured in 
the A and B horizons than Capac Variant soils and lack 
gray mottles in the B horizon, which Capac Variant soils 
have. They are on ridges in a higher position on the land
scape than Capac Variant soils. 

Typical pedon of Capac Variant cobbly sandy loam in 
an area of Capac Variant-Parkhill complex, 0 to 2 percent 
slopes, 2,050 feet east and 1,176 feet north of the 
southwest corner of sec. 26, T. 9 N., R. 3 W. 

Ap-0 to 8 inches; very dark grayish brown (lOYR 3/2) cobbly sandy 
loam, light brownish gray (lOYR 6/2) dry; moderate medium granu
lar structure; friable; 45 percent cobbles; 10 percent pebbles; 
neutral; abrupt smooth boundary. 

A2-8 to 14 inches; brown (lOYR 5/3) cobbly sandy loam that has few 
medium distinct yellowish brown (lOYR 5/6) and few medium faint 
grayish brown (lOYR 5/2) mottles; weak medium subangular blocky 
structure; friable; 37 percent cobbles; 12 percent pebbles; neutral; 
clear wavy boundary. 

B2t-14 to 25 inches; brown (lOYR 5/3) cobbly clay loam that has com
mon fine faint grayish brown (lOYR 5/2) and few fine faint dark 
yellowish brown (lOYR 4/4) mottles; moderate medium subangular 
blocky structure; firm; 35 percent cobbles; 10 percent pebbles; few 
thin continuous dark grayish brown (lOYR 4/2) clay films on faces 
of peds; neutral; abrupt wavy boundary. 

C-25 to 60 inches; brown (lOYR 5/3) loam that has common medium 
faint grayish brown (lOYR 5/2) and few medium distinct yellowish 
brown (lOYR 5/4) mottles; moderate medium subangular blocky 
structure; friable; 12 percent pebbles; slight effervescence; 
moderately alkaline. 

The solum is 25 to 40 inches thick. The content of cobbles ranges from 
15 to 60 percent and the content of gravel ranges from 10 to 30 percent 
throughout the solum. Reaction in the Ap and A2 horizons and in the 
upper part of the B2t horizon ranges from slightly acid to neutral. The 
lower part of the B2t horizon is slightly acid to mildly alkaline. 

The A horizon has hue of lOYR, value of 3 or 4, and chroma of 1 or 2. 
The A2 horizon has hue of lOYR, value of 5 or 6, and chroma of 2 or 3. 
The A horizon is dominantly cobbly sandy loam and cobbly loam, but in 
places it is gravelly analogs of these textures. 

The B2t horizon has hue of lOYR, value of 5 or 6, and chroma of 2 to 
4. It is cobbly clay loam, cobbly silty clay loam, or cobbly loam, and in a 
few places it is gravelly analogs of these textures. 

The C horizon has hue of lOYR, value of 5 or 6, and chroma of 2 or 3. 
It is loam or clay loam, and in a few places it is gravelly analogs of 
these textures. 

Ceresco series 

The Ceresco series consists of somewhat poorly drained 
soils on flood plains. The soils formed in loamy alluvial 
material. They are underlain below 30 inches by sandy 
and gravelly alluvial material. Permeability is moderate 
or moderately rapid. Slope ranges from O to 2 percent. 

Ceresco soils are similar to Cohoctah and Riverdale 
soils. Cohoctah soils are poorly drained and very poorly 
drained and are in a slightly lower position on the land
scape than Ceresco soils. Riverdale soils are coarser tex
tured in the A and B horizons and lack an organic-matter 
content that decreases irregularly with depth. Riverdale 
soils are on uplands adjacent to the flood plains and on 
nearby outwash plains. 

Typical pedon of Ceresco fine sandy loam, gravelly sub
stratum, 2,541 feet south and 2,480 feet east of the 
northwest corner of sec. 18, T. 12 N., R. 2 W. 

Ap-0 to 11 inches; very dark grayish brown (lOYR 3/2) fine sandy 
loam, grayish brown (lOYR 5/2) dry; moderate medium granular 
structure; friable; few fibrous roots; neutral; abrupt smooth bounda
ry. 

Bl-11 to 26 inches; yellowish brown (lOYR 5/4) fine sandy loam that 
has common medium distinct light brownish gray (lOYR 6/2) and 
few fine distinct yellowish brown (lOYR 4/4) mottles; moderate 
medium granular structure; very friable; neutral; clear wavy boun
dary. 

B2-26 to 32 inches; brown (lOYR 5/3) loamy fine sand that has common 
medium faint light brownish gray (lOYR 6/2) and few fine distinct 
yellowish brown (lOYR 5/6) mottles; weak medium granular struc
ture; very friable; thin discontinuous strata of black (lOYR 2/1) or
ganic material; mildly alkaline; gradual wavy boundary. 

Clg-32 to 38 inches; grayish brown (lOYR 5/2) sandy loam that has 
common medium distinct yellowish brown (lOYR 5/6) mottles; weak 
medium granular structure; very friable; few thin strata of black 
(lOYR 2/1) organic material; slight effervescence; mildly alkaline. 

IIC2g-38 to 60 inches; grayish brown (lOYR 5/2) gravelly sand that 
has few coarse distinct yellowish brown (lOYR 5/6) mottles; single 
grained; loose; 20 percent pebbles; strong effervescence; moderately 
alkaline. 

The solum is 24 to 35 inches thick. The depth to the IICg horizon is 30 
to 45 inches. Reaction is slightly acid to mildly alkaline throughout. In 
many pedons, the B2 and Clg horizons have thin layers that contain a 
greater amount of organic matter. These layers have hue of lOYR, value 
of 2 or 3, and chroma of 1 or 2. 

Where present, the Ap or Al horizon has hue of lOYR, value of 2 or 
3, and chroma of 1 or 2. It is 10 to 13 inches thick. It is dominantly fine 
sandy loam, but in places it is sandy loam or loam. 

The Bl horizon has hue of lOYR, value of 4 or 5, and chroma of 3 or 
4. The B2 horizon has hue of lOYR, value of 4 or 5, and chroma of 1 to 
3. The B horizon is fine sandy loam, sandy loam with thin layers of 
loamy fine sand, or loamy fine sand. 

The Cg horizon has hue of lOYR, value of 5 or 6, and chroma of 1 or 
2. The Clg horizon has thin strata of silt loam, 1/2 to 1 inch thick, in 
some places. It is sandy loam or loamy fine sand. 
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The IIC2g horizon is gravelly sand, sand, or stratified sand and 
gravel. 

Cohoctah series 

The Cohoctah series consists of poorly drained and 
very poorly drained soils on flood plains. The soils formed 
in loamy material. They are underlain at a depth of 30 to 
45 inches by sandy and gravelly alluvial material. Permea
bility is moderately rapid. Slope is O to 1 percent. 

Cohoctah soils are similar to Ceresco, Gilford;:and Sloan 
soils. Ceresco soils are brown below the A horizon and 
are in a slightly higher position on the landscape than 
Cohoctah soils. Unlike Cohoctah soils, Gilford soils lack an 
organic-matter content that decreases irregularly with 
depth. Gilford soils are in narrow drainageways and 
depressions that are adjacent to flood plains. Sloan soils 
are finer textured in the B and C horizons than Cohoctah 
soils and are in a similar position on the landscape. 

Typical pedon of Cohoctah fine sandy loam, gravelly 
substratum, in an area of Cohoctah-Ceresco fine sandy 
loams, gravelly substratum, 1,250 feet east and 60 feet 
north of southwest corner of sec. 6, T. 11 N., R. 4 W. 

Al-0 to 12 inches; very dark grayish brown (lOYR 3/2) fine sandy 
loam, gray (lOYR 5/1) dry; moderate medium granular structure; 
friable; neutral; abrupt wavy boundary. · 

Clg-12 to 17 inches; dark gray (lOYR 4/1) fine sandy loam that has 
few fine distinct gray (lOYR 5/1) mottles; weak medium subangular 
blocky structure; friable; neutral; clear wavy boundary. 

C2g-17 to 32 inches; gray (lOYR 5/1) sandy loam that has many fine 
distinct yellowish brown (lOYR 5/6) mottles; weak medium suban
gular blocky structure; friable; neutral; gradual wavy boundary. 

C3g-32 to 37 inches; very dark brown (lOYR 2/2) sandy loam; massive; 
friable; mildly alkaline; gradual irregular boundary. 

IIC4g-37 to 45 inches; gray (lOYR 5/1) sand that has few moderate 
distinct yellowish brown (lOYR 5/6) mottles; single grained; loose; 3 
percent pebbies; slight effervescence; moderately alkaline; clear 
wavy boundary. 

IIC5g-45 to 60 inches; gray (lOYR 5/1) gravelly coarse sand; single 
grained; loose; 25 percent pebbles; 1 percent cobbles; strong effer
vescence; moderately alkaline. 

The depth to the IICg horizon is 30 to 45 inches. Reaction is slightly 
acid to mildly alkaline in the Ap, Al, and Cg horizons. 

The Al or Ap horizon has hue of lOYR, value of 2 or 3, and chroma of 
1 or 2. It is dominantly fine sandy loam, but in places it is sandy loam, 
loam, or loamy sand. It is 10 to 18 inches thick. 

The Cg horizon has hue of lOYR or 2.5Y, value of 3 to 6, and chroma 
of 1 or 2. Layers that contain a greater amount of organic matter have 
hue of lOYR, value of 2 or 3, and chroma of 1 or 2. The Clg or C2g 
horizons are sandy loam or fine sandy loam. Some pedons have thin 
strata of sand, loamy sand, or loamy fine sand. The C3g horizon is loamy 
sand or sandy loam. 

The IICg horizon is sand, gravelly sand, gravelly coarse sand, or 
stratified sand and gravel. In a few places, the IIC5g horizon is fine 
sand and very fine sand. 

Corunna series 

The Corunna series consists of poorly drained and very 
poorly drained soils on lowlands. The soils formed in 
loamy glacial till. Permeability is moderate or moderately 
rapid in the upper part of the profile and moderately slow 
in the lower part. Slope ranges from O to 1 percent. 

Corunna soils are similar to Wauseon soils and are com
monly adjacent to Belleville or Lamson soils in most 
places. Belleville soils are coarser textured in the upper 
part of the profile than Corunna soils, do not have a B 
horizon, and are in a similar position on the landscape. 
Lamson soils are coarser textured in the C horizon than 
Corunna soils and are in a similar position on the land
scape. Wauseon soils are finer textured in the IIC horizon 
than Corunna soils and are also in a similar position on 
the landscape. 

Typical pedon of Corunna sandy loam, 1,220 feet east 
and 75 feet north of the southwest corner of sec. 21, T. 12 
N.,R.2W. 

Ap-0 to 9 inches; very dark gray (lOYR 3/1) sandy loam, gray (lOYR 
5/1) dry; weak medium granular; friable; neutral; abrupt smooth 
boundary. 

B21g-9 to 15 inches; gray (lOYR 5/1) sandy loam that has few fine 
distinct yellowish brown (lOYR 5/6) mottles; weak medium suban
gular blocky structure; friable; neutral; clear wavy boundary. 

B22g-15 to 31 inches; gray (lOYR 5/1) sandy loam that has common 
medium distinct brownish yellow (lOYR 6/6) mottles; weak medium 
subangular blocky structure; friable; 10 percent pebbles; neutral; 
gradual wavy boundary. 

IIClg-31 to 34 inches; gray (lOYR 5/1) loam that has few medium 
distinct brownish yellow (lOYR 6/6) mottles; massive; friable; 3 per- . 
cent pebbles; slight effervescence; mildly alkaline; abrupt wavy 
boundary. 

IIC2g-34 to 60 inches; gray (lOYR 5/1) clay loam that has common 
medium distinct yellowish brown (lOYR 5/6 and 5/8) mottles; mas
sive; firm; 5 percent pebbles; slight effervescence; moderately al
kaline. 

The solum is 26 to 40 inches thick, and the depth to the IIC horizon is 
generally the same. Reaction of the solum is slightly acid to mildly al
kaline throughout. 

The Ap horizon has hue of lOYR, value of 2 or 3, and chroma of 1 or 
2. 

The B2g horizon has hue of lOYR, value of 4 or 5, and chroma of 1 or 
2. It is sandy loam, fine sandy loam, or heavy sandy loam. 

The IICg horizon has hue of lOYR, value of 5 or 6, and chroma of 1 or 
2. It is loam, clay loam, or silty clay loam. 

The solum in Corunna soils typically is thinner and darker colored 
than the range defined for the Corunna series, but this difference does 
not alter the use or behavior of the soils. 

Dixboro series 

The Dixboro series consists of poorly drained soils on 
uplands. The soils formed in stratified loamy material. 
Permeability is moderate or moderately rapid. Slope 
ranges from Oto 3 percent. 

Dixboro soils are similar to Metamora soils and are ad
jacent to them in some places. Metamora soils are finer 
textured in the·C horizon than Dixboro soils and are in a 
similar position on the landscape .. Dixboro soils are com
monly adjacent to Lamson soils on uplands. Lamson soils 
are gray in the B horizon and are in a lower position on 
the landscape than Dixboro soils. 

Typical pedon of Dixbciro fine sandy loam, 0 to 3 per
cent slopes, 1,970 feet north and 60 feet east of the 
southwest corner of sec. 4, T. 11 N., R. 4 W. 

Ap-0 to 9 inches; very dark grayish brown (lOYR 3/2) fine sandy loam, 
grayish brown (lOYR 5/2) dry; weak medium granular structure; 
friable; many roots; neutral; abrupt smooth boundary. 
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A2-9 to 15 inches; pale brown (lOYR 6/3) fine sandy loam that has few 
fine distinct yellowish brown (lOYR 5/4) mottles; weak fine suban
gular blocky structure; friable; few roots; neutral; gradual wavy 
boundary. 

B&A-15 to 29 inches; stratified yellowish brown (lOYR 5/4) loam 
(B21t) that has common medium distinct grayish brown (lOYR 5/2) 
and few fine faint yellowish brown (lOYR 5/8) mottles, and pale 
brown (lOYR 6/3) fine sandy loam (A2); weak medium subangular 
blocky structure; friable; few thin discontinuous dark brown (lOYR 
3/3) clay films; few roots; neutral; clear wavy boundary. 

B22t-29 to 38 inches; light yellowish brown (lOYR 6/4) loam and thin 
lenses of loamy very fine sand and very fine sandy loam that have 
common medium distinct grayish brown (lOYR 5/2) mottles; weak 
medium subangular blocky structure; friable; common fine discon
tinuous dark brown (lOYR 3/3) clay films; mildly alkaline; abrupt 
wavy boundary. 

Cg-38 to 60 inches; grayish brown (lOYR 5/2) stratified fine sandy 
loam, loamy fine sand, and silt loam that has common medium 
distinct yellowish brown (lOYR 5/6) mottles; massive; friable; 
strong effervescence; mildly alkaline. 

The solum is 24 to 44 inches thick. Reaction is slightly acid to neutral 
in the A and B&A horizons and neutral to mildly alkaline in the B22t 
horizon. 

The Al or Ap horizon has hue of IOYR, value of 2 or 3, and chroma of 
1 to 3. It is dominantly fine sandy loam, but in places it is loamy very 
fine sand, very fine sandy loam, or loamy fine sand. 

The A2 horizon has hue of lOYR, value of 5 or 6, and chroma of 3 or 
4. It is loamy very fine sand, fine sandy loam, or very fine sandy loam. 

The B part of the B&A horizon is dominantly light loam, heavy fine 
sandy loam, very fine sandy loam, or silt loam. The A part fa fine sandy 
loam, loamy very fine sand, or heavy loamy fine sand. 

The B horizon has hue of lOYR or 7.5YR and value .and chroma of 4 
to 6. In some places, the B&A horizon is absent, or the B horizon is con
tinuous. Also, there are thin, discontinuous strata of silt Ioam or silty 
clay loam in some pedons. 

The C horizon has hue of lOYR, value of .5 or 6, and chroma of 2 or 3. 
It is stratified very fine sand, fine sandy loam, loamy fine sand, light silt 
loam, and silt and has thin, discontinuous strata of silt loam, very .fine 
sandy loam, or silty clay loam in some places. 

Edwards series 

The Edwards series consists of very poorly drained 
soils on lowlands. The soils formed in organic material 
deposited in open water. They are underlain by marl. 
Permeability is moderately slow to moderately rapid in 
the organic material and variable in the underlying marl. 
Slope ranges from O to 1 percent. 

Edwards soils are adjacent to Martisco and Adrian soils 
in most places. Martisco soils have organic material that 
is less than 16 inches thick and are in a similar position on 
the landscape. Adrian soils are underlain by sand rather 
than marl. 

Typical pedon of Edwards muck, 1,640 feet west and 
350 feet north of the southeast corner of sec. 33, T. 11 N., 
R.4 W. 

Oal-0 to 6 inches; black (N 2/0) broken face and rubbed sapric material; 
about 5 percent fiber, less than 5 percent when rubbed; moderate 
fine granular structure; friable; herbaceous fibers; neutral; abrupt 
wavy boundary. 

Oa2-6 to 26 inches; very dark brown (lOYR 2/2) broken face sapric 
material, black (lOYR 211) rubbed; about 5 percent fiber, less than 5 
percent when rubbed; moderate medium granular structure; friable; 
herbaceous fibers with few woody fragments; neutral; gradual wavy 
boundary. 

Oa3-26 to 35 inches; black (N 2/0) broken face and rubbed sapric 
material; about 5 percent fiber, less than 5 ·percent when rubbed; 
weak fine granular structure; friable; herbaceous fibers; neutral; 
abrupt smooth boundary. 

Lcal-35 to 40 inches; white (lOYR 8/1) marl that has few fine faint 
pink (lOYR 8/4) mottles and very dark gray (lOYR 3/1) organic 
material along root channels; massive; friable; strong effervescence; 
moderately al,kaline; gradual wavy boundary. 

Lca2-40 to 60 inches; gray (lOYR 6/1) marl; massive; friable; strong ef
fervescence; moderately alkaline. 

The organic material ranges from 16 to 50 inches in thickness, but 
typically it is 16 to 43 inches thick. It is primarily sapric material, and 
the fibers are primarily herbaceous. Reaction in the Oa horizon is slightly 
acid to mildly alkaline. In some places, the Oa3 horizon contains free car-
bonates. Also, snail shells commonly are present. · 

The Oa horizon has hue of 7.5YR or lOYR or is neutral; value of 2 or 
3, and chroma of O to 3. 

The Le.a horizon has hue of lOYR, value of 5 to 8, and chroma of 1 or 
2. It is mildly alkaline or moderately alkaline. 

Gilford series 

The Gilford series consists of very poorly drained soils 
on lowlands. The soils formed in loamy material. They are 
underlain at a depth of 25 to 38 inches by calcareous 
sandy and gravelly material. Permeability is moderately 
rapid. Slope ranges from O to 1 percent. · 

Gilford soils are similar to Cohoctah and Vestaburg 
soils. Cohoctah soils have an organic-matter content that 
decreases irregularly with depth, and they are on low
lying flood plains. Vesta burg soils are sandy throughout 
and are in a similar position on the landscape to Gilford 
soils. 

Typical pedon of Gilford sandy loam, gravelly sub
stratum, 2,340 feet east and 60 feet south of the 
northwest corner of sec. 18, T. 11 N., R. 4 W. 

Ap-0 to 11 inches; very dark grayish brown (lOYR 3/2) sanqy loam, 
gray (lOYR 5/1) dry; weak medium granular structure; friable; 11 
percent pebbles; neutral; abrupt smooth boundary. 

B21g-11 to 20 inches; dark gray (lOYR 4/1) sandy loam that has few 
fine faint dark yellowish brown (lOYR 4/4) mottles; weak medium 

· granular structure; friable; 8 percent pebbles; neutral; clear wavy 
boundary. , 

B22g-20 to 29 inches; gray (lOYR 5/1) sandy loam that has many 
coarse distinct yellowish brown ,OOYR 5/6) mottles; moderate medi
um subangular blocky structure; friable; 10 percent pebbles; 
neutral; abrupt wavy boundary. 

IIClg-29 to 40 inches; gray (lOYR 6/1) coarse sand; single grained; 
loose; 12 percent pebbles; strong effervescence; moderately alkaline; 
clear wavy boundary. 

IIC2g-40 to 60 inches; gray (lOYR 5/1) gravelly sand; .single grained; 
loose; 20 percent pebbles; 2 percent cobbles; strong effervescence; 
moderately alkaline. 

The solum is 22 to 42 inches thick. Reaction typically is slightly acid 
or neutral throughout. 

The Al or Ap horizon has hue of lOYR, value of 2 or 3, and chroma of 
1 or· 2. It is dominantly sandy loam, but in places it is fine sandy loam or 
gravelly analogs of these textures. It is less commonly loamy sand or 
loam. Thickness ranges from 10 to 12 inches. 

The B2g horizon has hue of lOYR or 2.5Y, value of 4 to 6, and chroma 
of 1 or 2. It is sandy loam or fine sandy loam. In some pedons, there are 
thin subhorizons of loamy sand. 

The IICg horizon has hue of lOYR, value of 5 or 6, and chroma of 1 or 
2. It is coarse sand, very coarse sand, or gravelly sand. In some pedons, 
there are thin strata of sandy loam or loamy sand. 
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Houghton series 

The Houghton series ·consists of very poorly drained 
soils on lowlands and flood plains. Permeability is 
moderately slow to moderately rapid. The soils formed in 
organic sediment, more than 50 inches thick, deposited in 
open water. Slope ranges from O to 1 percent. 

Houghton soils are commonly adjacent to Saranac or 
Palms soils in most places. Unlike Houghton soils, 
Saranac soils lack an organic horizon throughout the 
pedon. Saranac soils are in a similar position on the land
scape. Palms soils have a thinner deposit of organic 
material than Houghton soils and are underlain at a depth 
of 16 to 51 inches by loamy materials. 

Typical pedon of Houghton muck, 700 feet south and 50 
feet west of northeast corner of sec. 29, T. 9 N., R. 2 W. 

Oal-0 to 12 inches; black (lOYR 2/1) broken face and rubbed sapric 
material; about 5 percent fiber, less than 5 percent when rubbed; 
about 20 to 30 percent mineral content; moderate fine granular; fri
able; herbaceous fibers; neutral; abrupt wavy boundary. 

Oa2-12 to 24 inches; very dark brown (lOYR 2/2) broken face and 
rubbe<i sapric material; about 15 percent fiber, less than 5 percent 
when rubbed; moderate medium subangular blocky structure; fria
ble; herbaceous fibers; about 15 to 25 percent mineral content; 
neutral; clear wavy boundary. 

Oa3-24 to 39 inches; dark brown (lOYR 3/3) broken face sapric materi
al, very dark brown (lOYR 2/2) rubbed; about 25 percent fiber, less 
than 10 percent when rubbed; weak thin platy structure; friable; 
herbaceous fibers; about 10 to 15 percent mineral content; neutral; 
clear wavy boundary. 

Oa4-39 to 45 inches; very dark brown (lOYR 2/2) broken face and 
rubbed sapric material; about 15 percent fiber, less than 10 percent 
when rubbed; weak thin platy structure; friable; herbaceous fibers; 
neutral; abrupt wavy boundary. 

Oa5-45 to 60 inches; very dark brown (lOYR 2/2) broken face and 
rubbed sapric material; about 10 percent fiber, less than 10 percent 
when rubbed; massive; friable; herbaceous fibers; neutral. 

The organic material is more than 50 inches thick. It is primarily her
baceous and consists mainly of sapric material. Reaction is slightly acid 
to neutral. Some pedons contain small woody fragments that can not be 
crushed between the fingers. In some places, there is a thin layer of 
hemic material less than 10 inches thick. 

The Oa horizon has hue of 7.5YR or lOYR, value of 2 or 3, and 
chroma of O to 3. 

Huntington series 

The Huntington series consists of well drained soils on 
flood plains. The soils formed in silty material deposited 
by flood waters. Permeability is moderate. Slope ranges 
from 1 to 5 percent. 

Huntington soils are similar to Sloan soils. Sloan soils 
are very poorly drained and are in a slightly lower posi
tion on the landscape than Huntington soils. 

Typical pedon of Huntington silt loam, 1 to 5 percent 
slopes, 1,330 feet east and 1,800 feet north of the 
southwest corner of sec. 27, T. 9 N., R. 1 W. 

Ap-0 to 11 inches; very dark grayish brown (lOYR 3/2) silt loam, dark 
grayish brown (lOYR 4/2) dry; weak medium subangular blocky 
structure; friable; neutral; abrupt smooth boundary. 

81-11 to 32 inches; dark brown (7.5YR 4/2) silt loam; weak medium su
bangular blocky structure; friable; neutral; clear wavy boundary. 

82-32 to 48 inches; brown (lOYR 4/3) silt loam; weak medium subangu
lar blocky structure; friable; mildly alkaline; clear wavy boundary. 

B3-48 to 55 inches; brown (lOYR 5/3) silt loam that has common fine 
distinct light olive brown (2.5Y 5/6) mottles; massive; friable; mildly 
alkaline; gradual wavy boundary. 

IICl-55 to 60 inches; brown (lOYR 5/3) fine sanely loam that has thin 
strata of silt loam and few fine faint light olive brown (2.5Y 5/4) 
mottles; massive; friable; slight effervescence; mildly alkaline. 

The solum is 40 to 60 inches thick. Reaction ranges from slightly acid 
to neutral in the Ap, Bl, and 82 horizons and to mildly alkaline in the 
B2 horizon. Coarse fragments, primarily of fine gravel, are commonly 
lacking but range from O to 4 percent by volume. 

The Ap horizon has hue of lOYR, value of 3, 'and chroma of 1 or 2. It 
is 10 to 12 inches thick. 

The Bl horizon has hue of 7.5YR or lOYR. The 82 and 83 horizons 
have hue of 7.5YR or lOYR, value of 4 or 5, and chroma of 3 or 4. The B 
horizon is silt loam, heavy silt loam, or light silty clay loam. In some 
places, the 82 and 83 horizons have small pellets of manganese, 1 to 3 
millimeters in size. In many places, there is a thin layer that has a high 
content of organic material. This layer has hue of lOYR, value of 2 or 3, 
and chroma of 1 or 3. 

The IIC horizon is dominantly fine sandy loam and has thin strata of 
silt loam, sand, or gravel. 

Ithaca series 

The Ithaca series consists of somewhat poorly drained 
soils on uplands. The soils formed in calcareous loamy gla
cial till. Permeability is moderately slow. Slope ranges 
from O to 3 percent. 

Ithaca soils are similar to Perrinton and Pert soils and 
commonly are adjacent to Perrinton soils. Perrinton soils 
are well drained and moderately well drained and are in a 
higher position than Ithaca soils on the landscape. Pert 
soils have a thinner solum than the Ithaca soils and are 
mainly on narrow ridges. 

Typical pedon of Ithaca loam, 0 to 3 percent slopes, 
2,620 feet south and 330 feet east of the northwest corner 
of sec. 27, T. 12 N., R. 3 W. 

Ap-0 to 9 inches; very dark grayish brown (lOYR 3/2) loam, light 
brownish gray (lOYR 6/2) dry; moderate medium granular struc
ture; friable; many roots; 3 percent pebbles; neutral; abrupt smooth 
boundary. 

B&A-9 to 13 inches; brown (lOYR 4/3) clay loam (Bt) that has few 
medium distinct grayish brown (lOYR 5/2) mottles; moderate medi
um subangular blocky structure; grayish brown (lOYR 5/2) loam 
(A2) that interfingers and surrounds some peds of (Bt); weak thin 
platy structure; friable; many roots; 3 percent pebbles; neutral; 
clear irregular boundary. 

B21t-13 to 25 inches; brown (lOYR 4/3) clay loam that has common few 
distinct grayish brown (lOYR 5/2) mottles; moderate medium sub
angular blocky structure; very firm; thin continuous dark brown 
(lOYR 3/3) clay films on faces of peds; 5 percent pebbles; neutral; 
gradual wavy boundary. 

B22t-25 to 29 inches; brown (lOYR 5/3) clay loam that has common 
medium distinct gray (lOYR 5/1) and few fine distinct yellowish 
brown (lOYR 5/6) mottles; moderate medium subangular blocky 
structure; very firm; thin discontinuous dark brown (lOYR 3/3) clay 
films on faces of peds; 5 percent pebbles; neutral; clear irregular 
boundary. 

C-29 to 60 inches; brown (lOYR 5/3) clay loam that has many medium 
distinct gray (lOYR 5/1) mottles; weak medium subangular blocky 
structure; firm; 5 percent pebbles; slight effervescence; moderately 
alkaline. 
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The solum is 20 to 40 inches thick. Reaction ranges from medium acid 
to neutral in the Ap, A2, and B2lt horizons and from medium acid to 
mildly alkaline in the B22t horizon. The content of gravel in the solum 
and in the C horizon is less than 2 percent to 5 percent. The content of 
cobbles in the organic material is generally less than l percent. 

Where present, the Ap or Al horizon has hue of lOYR, value of 3 or 
4, and chroma of l or 2. An A2 horizon is absent in most pedons, but 
where present, it has hue of lOYR, value of 5 or 6, and chroma of 2. The 
A horizon is sandy loam or loam. 

The B2t horizon has hue of lOYR, value of 4 or 5, and chroma of 3 or 
4. It is clay loam or clay. Content of clay ranges from 35 to 45 percent. 

The C horizon has hue of lOYR, value of 4 to 6, and chroma of 2 or 3. 

Kingsville series 

The Kingsville series consists of poorly drained and 
very poorly drained soils on lowlands. The soils formed in 
sandy material. Permeability is rapid. Slope ranges from 0 
to 1 percent. 

Kingsville soils are adjacent to Adrian, Pipestone, or 
Vestaburg soils in most places. Adrian soils have an or
ganic horizon above the sand and are in a similar position 
on the landscape. Pipestone soils are somewhat poorly 
drained and are in a slightly higher position on the land
scape than Kingsville soils. V estaburg soils have shal
lower depths to calcareous gravelly sand than Kingsville 
soils and are ,in a similar position on the landscape. 

Typical pedon of Kingsville loamy sand, 1,320 feet south 
and 50 feet west of the northeast corner of sec. 4, T. 9 N., 
R.1 W. 

Al-0 to 6 inches; black (lOYR 2/1) loamy sand, dark gray (lOYR 4/1) 
dry; weak medium granular structure; very friable; slightly acid; 
abrupt wavy boundary. 

Clg-6 to 26 inches; dark gray (lOYR 4/1) loamy sand; weak.fine granu
lar structure; very friable; neutral; clear wavy boundary. 

C2g-26 to 38 inches; gray (lOYR 5/1) fine sand; single grained; loose; 
neutral; gradual wavy boundary. 

C3g-38 to 50 inches; gray (lOYR 5/1) sand that has many medium faint 
grayish brown (10YR 5/2) and few medium distinct dark gray 
(lOYR 4/1) mottles; single grained; loose; neutral; gradual wavy 
boundary. 

C4g-50 to 60 inches; dark gray (lOYR 4/1) fine sand; single grained; 
loose; mildly alkaline. 

The depth to sandy material typically is more than 40 inches. Reaction 
above 40 inches is slightly acid to mildly alkaline. The content of peb
bles, above 40 inches, is less than 5 percent. 

The A horizon has hue of lOYR, value of 2 or 3, and chroma of l or 2. 
It is dominantly loamy sand, but in some places it is sand. Thickness 
ranges from 4 to 10 inches. 

The C horizon has hue of lOYR, value of 4 to 6, and chroma of l or 2. 
It is dominantly sand or fine sand. 

The upper part of the solum in Kingsville soils typically contains less 
acid than the range defined for the Kingsville series, but this difference 
does not alter the use or behavior of the soils. 

Lamson series 

The Lamson series consists of poorly drained and very 
poorly drained soils on lowlands. The soils formed in 
stratified loamy material. Permeability is moderately 
rapid. Slope ranges from O to 1 percent. 

Lamson soils are commonly adjacent to Dixboro or 
Corunna soils in most places. Dixboro soils are somewhat 

poorly drained and are in a slightly higher position on the 
landscape than Lamson soils. Corunna soils are finer tex
tured in the C horizon than Lamson soils and are in a 
similar position on the landscape. 

Typical pedon of Lamson loamy very fine sand, 2,100 
feet south and 50 feet east of the northwest corner of sec. 
20, T. 10 N., R. 1 W. 

Ap-0 to 9 inches; very dark gray (lOYR 3/1) loamy very fine sand, 
dark gray (lOYR 4/1) dry; weak fine granular structure; very fria
ble; neutral; many fine roots; abrupt smooth boundary. 

Blg-9 to 26 inches; very dark gray (lOYR 4/1) loamy fine sand and few 
discontinuous thin, less than l inch thick, silt loam lenses that have 
common medium distinct light gray (lOYR 7/2) mottles and black 
(lOYR 2/1) organic matter pockets; weak medium platy structure; 
very friable; neutral; few roots; clear wavy boundary. 

B2g-26 to 35 inches; light olive brown (2.5Y 5/3) loamy very fine sand 
that has few medium distinct yellowish red (5YR 5/6) and many 
fine distinct brownish yellow (lOYR 6/6) and light gray (lOYR 6/2) 
mottles; weak medium platy structure; very friable; mildly alkaline; 
gradual wavy boundary. 

Clg-35 to 55 inches; grayish brown (2.5Y 5/2) very fine sand that has 
many fine faint light yellowish brown (2.5Y 6/4) mottles; single 
grained; loose; slight effervescence; mildly alkaline; abrupt wavy 
boundary. 

C2g-55 to 60 inches; gray (lOYR 5/1) very fine sand; single grained; 
loose; strong effervescence; mildly alkaline. 

The solum is 30 to 45 inches thick. Reaction ranges from slightly acid 
to neutral in the Ap and Blg horizons and to mildly alkaline in the 82g 
horizon. 

The Al or Ap horizon has hue of lOYR, value of 2 or 3, and chroma·of 
l or 2. It is dominantly loamy very fine sand, but in places it is fine 
sandy loam. 

The Blg horizon has hue of lOYR or 2.5Y, value of 4 or 5, and chroma 
of l. The 82g horizon has hue of lOYR or 2.5Y, value of 5 or 6, and 
chroma of 3 or 4. It is loamy very fine sand, very fine sand, or stratified 
very fine sand, fine sand, loamy very fine sand, very fine sandy loam, 
and silt loam. 

The Cg horizon has hue of lOYR or 2.5Y, value of 5 or 6, and chroma 
of I or 2. It is very fine sand or stratified very fine sand, fine sand, 
loamy very fine sand, and silt. 

Lenawee series 

The Lenawee series consists of poorly drained and very 
poorly drained soils on lowlands. The soils formed in 
clayey and loamy lacustrine sediment. Permeability is 
moderately slow. Slope ranges from O to 1 percent. 

Lenawee soils are similar to Toledo and Pert soils and 
are adjacent to them in some places. Toledo soils are finer 
textured in the B and C horizons than Lenawee soils and 
are in a similar position on the landscape. Pert soils are 
somewhat poorly drained and are in a slightly higher 
position on the landscape. 

Typical pedon of Lenawee clay loam, 1,600 feet west 
and 350 feet north of the southeast corner of sec. 14, T. 9 
N., R.2W. 

Ap-0 to 9 inches; very dark grayish brown (lOYR 3/2) clay loam, gray 
(lOYR 5/1) dry; weak medium subangular blocky structure parting 
to moderate medium granular; firm; neutral; ab1upt wavy boundary. 

Blg-9 to 13 inches; dark gray (lOYR 4/1) clay loam; moderate medium 
subangular blocky structure; firm; neutral; clear wavy boundary. 

B2lg-13 to 18 inches; gray (IOYR 5/1) clay loam that has few medium 
distinct yellowish brown (IOYR 5/6) mottles; moderate medium an
gular blocky st1ucture; very firm; neutr.il; gradual wavy boundary. 
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B22g-18 to 37 inches; gray (lOYR 5/1) clay loam that has common 
medium distinct yellowish brown (lOYR 5/8) mottles; moderate 
medium angular blocky structure; very firm; thin layers of gray 
(lOYR 6/1) silt loam coatings over very fine sand in crevices and on 
ped faces; neutral; gradual wavy boundary. 

Clg-37 to 55 inches; gray (lOYR 5/1) clay loam that has common medi
um distinct yellowish brown (lOYR 5/6) mottles; weak medium an
gular blocky structure; very firm; thin layers of gray (lOYR 6/1) silt 
loam coatings on vertical ped faces; slight effervescence; mildly al
kaline; abrupt wavy boundary. 

C2g-55 to 60 inches; gray (lOYR 5/1) clay that has many medium 
distinct yellowish brown (lOYR 5/4) and few fine distinct yellowish 
brown (lOYR 5/6) mottles; massive; very firm; thin layers of gray 
(lOYR 6/1) silt loam coatings on vertical ped faces; slight effer
vescence; mildly alkaline. 

The solum is 25 to 50 inches thick. Reaction is slightly acid to neutral 
in the Ap, Blg, and B21g horizons and slightly acid to mildly alkaline in 
the B22g horizon. 

The Ap horizon has hue of lOYR, value of 2 or 3, and chroma of 1 or 
2. It is dominantly clay loam, but in places it is silty clay loam, loam, or 
silt loam. 

The Bg horizon has hue of lOYR or 2.5Y, value of 4 to 6, and chroma 
of 1 or 2. It is clay loam, heavy silty clay loam, heavy clay loam, or light 
silty clay. The average content of clay in the organic material ranges 
from 35 to 40 percent. 

The Cg horizon has hue of lOYR or 2.5Y, value of 5 or 6, and chroma 
of 1 or 2. It is heavy clay loam, light clay, and light silty clay and has 
thin strata of silt .loam. In most pedons, the content of clay increases 
with depth and stratification becomes more prominent with depth. 

Marlette series 

The Marlette series consists of well drained and 
moderately well drained soils on uplands. The soils 
formed in calcareous, loamy glacial till. Permeability is 
moderately slow and moderate. Slope ranges from 2 to 12 
percent. 

Marlette soils are similar to Perrinton and Metea soils 
and are adjacent to Metea soils in most places. Perrinton 
soils are finer textured in the B horizon than Marlette 
soils and are in a similar position on the landscape. Metea 
soils are coarser textured in the A horizon and upper part 
of the B horizon than Marlette soils and are generally on 
the top of knolls or ridges. 

Typical pedon of Marlette sandy loam, 2 to 6 percent 
slopes, 1,650 feet west and 100 feet north of the southeast 
corner of sec. 12, T. 11 N., R. 4 W. 

Ap-0 to 10 inches; dark grayish brown (lOYR 4/2) sandy loam; weak 
medium granular structure; friable; 5 percent pebbles; many roots; 
slightly acid; abrupt smooth boundary. 

A2-10 to 14 inches; pale brown (lOYR 6/3) sandy loam; weak thick 
platy structure parting to moderate fine angular blocky; friable; 3 
percent pebbles; few roots; slightly acid; clear broken boundary. 

B&A-14 to 20 inches; yellowish brown (lOYR 5/4) loam (B) and pale 
brown (lOYR 6/3) sandy loam; white (lOYR 8/2) dry (A) coatings 
more than 2 millimeters thick on faces of peds and along worm and 
root channels; weak coarse prismatic structure parting to moderate 
medium angular and subangular blocky; friable; continuous brown 
(7.5YR 4/4) clay films on faces of peds; 4 percent pebbles; few 
roots; slightly acid; gradual irregular boundary. 

B21t-20 to 26 inches; brown (7.5YR 5/4) clay loam and pale brown 
(lOYR 6/3) sandy loam; white (lOYR 8/1) dry coatings on faces of 
peds and along worm and root channels; moderate medium and 
coarse prismatic structure parting to moderate medium and coarse 
angular and subangular blocky; friable; continuous brown (lOYR 

4/3) clay films on faces of peds; 2 percent pebbles; few fine roots; 
neutral; clear irregular boundary. 

B22t-26 to 34 inches; strong brown (7.5YR 5/6) loam and pale brown 
(lOYR 6/3); white (lOYR 8/2) dry coatings on faces of peds; 
moderate medium and coarse prismatic structure parting to 
moderate medium coarse angular and subangular blocky; friable; 
continuous brown (7.5YR 4/2) clay films on faces of peds; few iron
manganese concretions; 5 percent pebbles; few fine roots; neutral; 
clear wavy boundary. 

C-34 to 60 inches; brown (lOYR 5/3) loam; few fine distinct light olive 
brown (2.5Y 5/6) mottles; weak very coarse prismatic structure 
parting to weak coarse subangular blocky; friable; 5 percent peb
bles; few roots; slight effervescence to strong effervescence; mildly 
alkaline. 

The solum is 25 to 37 inches thick. Reaction ranges from slightly acid 
to neutral in the A and B21t horizons and from neutral or mildly al
ltiiline in the B22t horizon. The content of coarse fragments ranges from 
2 to 10 percent throughout the solum and in the C horizon. 

The Ap horizon has hue of lOYR, value of 3 or 4, and chroma of 2 or 
3. In wooded areas, the Al horizon has hue of IOYR, value of 2 or 3, and 
chroma of 1 or 2. Where present, the A2 horizon has hue of lOYR, value 
of 5 or 6, and chroma of 2 or 3. The Ap, Al, and A2 horizons are sandy 
loam or loam. 

The B&A horizon is a mixture of the A2 and Bt horizons. It has the 
same color and texture as these horizons. The A2 horizon penetrates the 
Bi horizon in thin fingers between 2 and 10 millimeters wide and 
several inches Jong and makes up more than 15 percent, by volume, of 
the B&A horizon. The Bt horizon has hue of lOYR or 7.5YR, value of 4 
or 5, and chroma of 3 to 6. It is heavy loam, sandy clay loam, or clay 
loam. 

The C horizon has hue of lOYR, value of 4 to 6, and chroma of 2 or 3. 
It is loam or light clay loam. 

Martisco series 

The Martisco series consists of very poorly drained soil 
on lowlands. The soils formed in organic material 
deposited in open water. They are underlain by marl. 
Permeability is moderately slow to moderately rapid in 
the organic material ~d slow in the underlying marl. 
Slope ranges from O to 1 percent. 

Martisco soils are adjacent to Edwards or Thomas soils 
in most places. Edwards soils have an organic horizon 
that is thicker than 16 inches and are in a similar position 
on the landscape. Thomas soils have loamy material below 
the organic material and are also in a similar position on 
the landscape. 

Typical pedon of Martisco muck, 2,060 feet north and 
660 feet west of the southeast corner of sec. 4, T. 10 N., 
R.4W. 

Oal-0 t.o 8 inches; black (lOYR 2/1) broken face and rubbed sapric 
material; about 10 percent fiber, less than 5 percent when rubbed; 
moderate medium granular structure; friable; herbaceous fibers; 
mildly alkaline; abrupt wavy boundary. 

Oa2-8 to 12 inches; black (lOYR 2/1) broken face and rubbed sapric 
material; less than 5 percent fiber, before and after rubbing; weak 
thick platy structure; friable; herbaceous fibers; mildly alkaline; 
abrupt wavy boundary. 

Lcal-12 to 55 inches; light gray (lOYR 7/1) marl; massive; friable; 
strong effervescence; moderately alkaline; gradual irregular boun
dary. 

Lca2-55 to 60 inches; gray (lOYR 5/1) marl; massive; friable; slight ef
fervescence; moderately alkaline. 

The thickness of the sapric organic material is 8 to 16 inches. The 0a 
horizon has hue of lOYR or is neutral; it has value of 2 and chroma of 0 
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to 2. It is calcareous in some pedons, especially in the lower part. Reac
tion typically is slightly acid to moderately alkaline. There are snail 
shells or shell fragments in some pedons. 

The Lea horizon dominantly has hue of lOYR, value of 5 to 8, and 
chroma of 1 or 2. Thickness ranges from 3 to 20 feet or more. 

Metamora series 

The Metamora series consists of somewhat poorly 
drained soils on uplands. The soils formed in loamy glacial 
till. Permeability is moderately rapid in the upper part of 
the profile and moderately slow in the lower part. Slope 
ranges from O to 2 percent. 

Metamora soils are commonly adjacent to Capac and 
Dixboro soils in most places. Capac soils are finer tex
tured in the upper part of the B horizon than Metamora 
soils and are in a similar position on the landscape. Dix
boro soils are coarser textured in the C horizon than 
Metamora soils and are in a similar position on the land
scape. 

Typical pedon of Metamora sandy loam, in an area of 
Metamora-Capac sandy loams, 0 to 2 percent slopes, 650 
feet east and 120 feet north of the southwest corner of 
sec. 19, T. 12 N., R. 3 W. 

Ap-0 to 9 inches; very dark grayish brown (lOYR 3/2) sandy loam, 
grayish brown (lOYR 5/2) dry; weak medium granular structure; 
friable; many roots; neutral; abrupt smooth boundary. 

Blg-9 to 33 inches; grayish brown (lOYR 5/2) sandy loam that has 
common medium faint brown (lOYR 5/3) and common fine distinct 
yellowish brown (lOYR 5/6) mottles; weak medium subangular 
blocky structure; friable; few roots; neutral; clear wavy boundary. 

IIB2tg-33 to 37 inches; grayish brown (lOYR 5/2) sandy clay loam that 
has many fine and medium distinct brown (lOYR 4/3) and common 
medium faint dark yellowish brown (lOYR 4/4) mottles; moderate 
medium subangular blocky structure; friable; clay films on few 
faces of peds; 3 percent pebbles; neutral; clear irregular boundary. 

IIC-37 to 60 inches; brown (lOYR 5/3) loam that has common medium 
distinct gray (lOYR 5/1) and few fine faint pale brown (lOYR 6/3) 
mottles; weak medium subangular blocky structure; friable; 3 per
cent pebbles; slight effervescence; mildly alkaline. 

The depth to the IIB2tg horizon is 20 to 35 inches. Reaction in the 
solum is slightly acid or neutral. 

The Ap horizon has hue of lOYR, value of 2 or 3, and chroma of 1 or 
2. It is dominantly sandy loam, but in places it is loamy sand or fine 
sandy loam. 

The Blg horizon has hue of lOYR, value of 5 or 6, and chroma of 2. It 
is sandy loall) or heavy sandy loam. 

The IIB2tg horizon has hue of lOYR, value of 5 or 6, and chroma of 
2. It is sandy clay loam, clay loam, or silty clay loam. 

The IIC horiwn has hue of lOYR or 2.5Y, value of 5 or 6, and chroma 
of 2 or 3. It is loam, silt loam, silty clay loam, or clay loam. 

Metea series 

The Metea series consists of well drained soils on 
uplands. The soils formed in sandy material. They are un
derlain at a depth of 20 to 40 inches by loamy glacial till. 
Permeability is very rapid in the sandy material and 
moderate to moderately slow in the underlying loamy 
material. Slope ranges from O to 6 percent. 

Metea soils are similar to Marlette and Arkport soils 
and are often adjacent to them. Marlette soils are finer 
textured in the A horizon and upper part of the B horizon 

than Metea soils and are in a lower or similar position on 
the landscape. Arkport soils are coarser textured in the 
Bt and C horizons than Metea soils and are in a similar 
position on the landscape. 

Typical pedon of Metea loamy sand, 0 to 6 percent 
slopes, 1,480 feet west and 75 feet south of 1the northeast 
corner of sec. 13, T. 12 N., R. 3 W. 

Ap-0 to 6 inches; dark brown (lOYR 3/3) loamy sand, light brownish 
gray (lOYR 6/2) dry; weak medium granular structure; very friable; 
many fibrous roots; slightly acid; abrupt wavy boundary. 

B21-6 to 16 inches; yellowish brown (lOYR 5/6) loamy sand; weak fine 
subangular blocky structure; very friable; slightly acid; gradual 
wavy boundary. 

B22-16 to 33 inches; yellowish brown (lOYR 5/4) loamy sand; weak fine 
subangular blocky structure; very friable; 3 percent pebbles; 
slightly acid; clear wavy boundary. 

IIB2t-33 to 39 inches; yellowish brown (lOYR 5/4) clay loam that has 
few medium faint yellowish brown (lOYR 5/6) mottles; massive; 
firm; 4 percent pebbles; mildly alkaline; abrupt wavy boundary. 

IIC-39 to 60 inches; yellowish brown (lOYR 5/4) loam; massive; friable; 
6 percent pebbles; slight effervescence; mildly alkaline. 

The depth to the IIBt horizon is 20 to 40 inches. Reaction in the sandy 
part of the solum is medium acid to slightly acid. 

The Al or Ap horizon has hue of lOYR, value of 3 or 4, and chroma of 
2 or 3. It is dominantly loamy sand, but in places it is sand. The B21 
horizon has hue of 7.5YR or lOYR, value of 4 or 5, and chroma of 4 to 6. 
It is sand or loamy sand. The B22 horizon has hue of lOYR, value of 4 
or 5, and chroma of 4. In some pedons, there is an A'2 horizon. 

The IIB2t and C horiwns have hue of 7.5YR or lOYR, value of 4 or 5, 
and chroma of 3, 4, or 6. They are loam, clay loam, or silt loam. 

Metea Variant 

The Metea Variant consists of well drained and 
moderately well drained soils on uplands. The soils 
formed in sandy material that contains many cobbles. 
They are underlain at a depth of 20 to 40 inches by loamy 
glacial till. Permeability is rapid in the sandy material and 
moderately slow to moderate in the underlying loamy 
material. Slope ranges from 2 to 6 percent. 

Metea Variant soils are commonly adjacent to Capac 
Variant soils in most places. Capac Variant soils are 
somewhat poorly drained and are finer textured than 
Metea Variant soils and are in a lower position on the 
landscape. 

Typical pedon of Metea Variant cobbly loamy sand, 2 to 
6 percent slopes, 2,590 feet south and 300 feet east of the 
northwest corner of sec. 34, T. 9 N., R. 3 W. 

Al-0 to 7 inches; very dark gray (lOYR 3/1) cobbly loamy sand; weak 
medium granular structure; very friable; 35 percent cobbles; 15 per
cent pebbles; neutral; abrupt wavy boundary. 

B21-7 to 18 inches; dark brown (7.5YR 4/4) cobbly loamy sand; weak 
fine subangular blocky structure; very friable; 45 percent cobbles; 
15 percent pebbles; neutral; clear wavy boundary. 

B22-18 to 31 inches; dark yellowish brown (lOYR 4/4) cobbly loamy 
sand; weak fine subangular blocky structure; very friable; 45 per
cent cobbles; 12 percent pebbles; neutral; clear wavy boundary. 

IIB23t-31 to 37 inches; yellowish brown (lOYR 5/4) loam that has com
mon fine faint yellowish brown (lOYR 5/6) mottles; weak medium 
subangular blocky structure; friable; 6 percent pebbles; 2 percent 
cobbles; neutral; abrupt wavy boundary. 

IIC-37 to 60 inches; brown (lOYR 5/3) loam that has few medium 
distinct brownish yellow (lOYR 6/6) mottles; weak medium suban-
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gular blocky structure; friable; 5 percent pebbles; strong effer
vescence; moderately alkaline. 

The depth to the II8t horizon is 20 to 40 inches. Reaction is slightly 
acid to neutral in the sandy part of the solum and neutral to mildly al
kaline in the IIB2t horizon. The solum below 20 inches is mottled in 
moderately well drained areas. The content of cobbles ranges from 30 to 
60 percent, by volume, of the sandy material. 

The Al or Ap horizon has hue of lOYR, value of 3, and chroma of 1 or 
2. It is dominantly cobbly loamy sand, but in places it is cobbly sand. In 
a few places, it is gravelly analogs of these textures. 

The 82 horizon has hue of 7.5YR or lOYR, value of 4 or 5, and 
chroma of 3, 4, or 6. It is cobbly loamy sand or cobbly sand. 

The II8t and C horizons have hue of lOYR, value of 4 to 6, and 
chroma of 3, 4, or 6. They are loam, clay loam, or silt loam. 

Oakville series 

The Oakville series consists of well drained and 
moderately well drained soils on uplands. The soils 
formed in fine sand. Permeability is very rapid. Slope 
ranges from O to 6 percent. 

Oakville soils are similar to Plainfield and Spinks soils. 
Plainfield soils have a greater amount of medium sand 
than Oakville soils to a depth of at least 40 inches and are 
in a similar position on the landscape. Spinks soils have a 
B horizon of heavy loamy sand and are in a similar posi
tion on the landscape. 

Typical pedon of Oakville fine sand, 0 to 6 percent 
slopes, 1,194 feet west and 40 feet south of the northeast 
corner of sec. 36, T. 10 N., R. 1 W. 

Al-0 to 6 inches; very dark grayish brown (lOYR 3/2) fine sand; weak 
fine granular structure; very friable; slightly acid; abrupt wavy 
boundary. 

82-6 to 15 inches; yellowish brown (lOYR 5/6) fine sand; single 
grained; loose; slightly acid; gradual wavy boundary. 

83-15 to 25 inches; brownish yellow (lOYR 6/6) fine sand; single 
grained; loose; slightly acid; clear wavy boundary. 

Cl-25 to 60 inches; light yellowish brown (lOYR 6/4) fine sand; single 
grained; loose; neutral. 

The solum is 20 to 40 inches thick. Reaction is slightly acid to neutral 
throughout. Mottles that have chroma of 3 or higher are at a depth of 20 
to 36 inches in some pedons. 

The Al or Ap horizon has hue of lOYR, value of 3 or 4, and chroma of 
1 to 3. It is dominantly fine sand, but in places it is loamy fine sand. 

The 82 horizon has hue of lOYR, value of 4 or 5, and chroma of 4 or 
6. The 83 horizon has hue of lOYR, value of 5 or 6, and chroma of 4 or 
6. 

The C horizon has hue of lOYR, value of 5 or 6, and chroma of 3, 4, or 
6. It is fine sand or sand. In some pedons, the C2 horizon contains free 
carbonates. 

Olentangy series 

The Olentangy series consists of very poorly drained 
soils on low lands. The soils formed in organic and mineral 
sediment deposited in open water. They are underlain at 
a depth of 24 to 50 inches by lacustrine material or glacial 
till. Permeability is moderately slow to moderately rapid 
in the organic and mineral sediment and slow in the un
derlying lacustrine material or glacial till. Slope ranges 
from O to 1 percent. 

Olentangy soils are adjacent to Parkhill soils in most 
places. Parkhill soils lack the organic and Leo horizons, 
and Palms soils lack the Leo horizon. Parkhill and Palms 
soils are in a similar position on the landscape. 

Typical pedon of Olentangy muck, 1,830 feet west and 
1,220 feet south of the northeast corner of sec. 16, T. 12 
N.,R.3W. 

Oal-0 to 9 inches; black (lOYR 2/1) broken face and rubbed sapric 
material; about 10 percent fiber, less than 5 percent when rubbed; 
moderate fine granular structure; friable; herbaceous fibers; 10 to 
20 percent mineral content; neutral; abrupt smooth boundary. 

Oa2-9 to 13 inches; black (lOYR 2/1) broken face sapric material, very 
dark brown (lOYR 2/2) rubbed; about 10 percent fiber, less than 5 
percent when rubbed; weak medium subangular blocky structure; 
friable; herbaceous fibers; 10 to 20 percent mineral content; com
mon roots; neutral; clear smooth boundary. 

Lcol-13 to 26 inches; black (lOYR 2/1) broken face mucky silt loam, 
very dark brown (lOYR 2/2) rubbed; moderate fine platy structure; 
friable; few roots; neutral; abrupt wavy boundary. 

Lco2-26 to 35 inches; dark gray (lOYR 4/1) mucky silt loam that has 
few fine and medium distinct ·yellowish brown (lOYR 5/8) mottles; 
weak fine platy structure; friable; very few roots; neutral; abrupt 
smooth boundary. 

Lco3-35 to 38 inches; grayish b_rown (5GY 5/2) silt loam that has few 
thin, 1/2- to 1-inch thick, layers of black (lOYR 2/1) organic material 
and few fine distinct yellowish brown (lOYR 5/8) mottles; massive; 
friable; few white (lOYR 8/1) snail shells and shell fragments; very 
few roots; .slight effervescence; mildly alkaline; abrupt smooth 
boundary. 

IICg-38 to 60 inches; grayish brown (lOYR 5/2) silt loam that has few 
fine faint olive yellow (2.5Y 6/6) mottles; massive; friable; strong ef
fervescence; moderately alkaline. 

The thickness of the co'progenous earth and the depth to the IICg 
horizon are 24 to 50 inches. Reaction typically is slightly acid to neutral 
in the Oa and Lcol horizons and neutral to moderately alkaline in the 
Lco2 and Lco3 horizons. 

The Oa horizon has hue of lOYR, value of 2 to 4, and chroma of 1 or 2. 
In some pedons, there is a thin layer of hemic organic material as much 
as 6 inches thick. The combined thickness of sapric material and hemic 
organic material does not exceed 16 inches. 

The Leo horizon has hue of lOYR or 5GY, value of 2 to 6, and chroma 
of 1 or 2. Shell fragments range from none to many. 

The IIC horizon has hue of lOYR or is neutral; it has value of 5 or 6 
and chroma of O to 2. It is sandy loam, silt loam, or silty clay loam. 

Palms series 

The Palms series consists of very poorly drained soils 
on flood plains. The soils formed in organic sediment 
deposited in, open water. They are underlain at a depth of 
16 to 50 inches by loamy material. Permeability is 
moderately slow to moderately rapid in the organic 
material and moderate or moderately slow in the underly
ing loamy material. Slopes range from Oto 1 percent. 

Palms soils are similar to Olentangy and Houghton soils 
and are adjacent to them in some places. Olentangy soils 
have an Leo horizon, and Houghton soils lack loamy 
material above 50 inches. Olentangy and Houghton soils 
are in a similar position on the landscape. 

Typical pedon of Palms muck, 1,700 feet south and 500 
feet west of the northeast corner of sec. 27, T. 9 N., R. 2 
w. 



64 SOIL SURVEY 

Oal-0 to 14 inches; black (IOYR 2/1) broken face and rubbed sapric 
material; about 5 percent fiber, less than 5 percent when rubbed; 
moderate medium granular structure; friable; herbaceous fibers; 
about 20 to 25 percent mineral content; slightly acid; abrupt. smooth 
boundary. 

Oa2-14 to 28 inches; black (IOYR 2/1) broken face and rubbed sapric 
material; about 6 percent fiber, less than 6 percent when rubbed; 
massive parting to weak coarse subangular blocky structure; fria
ble; herbaceous fibers; 10 to 20 percent mineral content; medium 
acid; abrupt smooth boundary. 

Oa3-28 to 35 inches; lilack (N. 2/0) brol<en face ·sapric material, black 
(IOYR 2/1) rubbed; about 5 percent fiber, less than 5 percent when 
rubbed; massive; friable; herbaceous fibers, 10 to 20 percent mineral 
content; slightly acid; abrupt smooth boundary. 

IICg-35 to 60 inches; gray (IOYR 5/1) clay loam -that has common 
medium distinct dark yellowish brown (IOYR 4/4) mottles; massive; 
friable; 2 percent pebbles; strong effervescence; neutral in the 
upper part and moderately alkaline in the lower part. 

The depth to the IICg horizon ranges from 16 to 50 inches, but it typ
ically is 16 to 40 inches. Reaction in the Oa horizon is medium acid to 
neutral. The fiber is derived primarily from herbaceous plants. Frag
ments of twigs, branches, <ir logs which range from· 1/8 inch to 6 inches 
in diameter make up less than 15 percent, by volume, of some pedons. 

The Oa horizon has hue of lOYR or is neutral; it has value of 2 or 3 
and chroma of O to 2. The Oa3 horizon has hue of 7.5YR in a few places. 

The IICg horizon has hue of lOYR or 2.5Y, value of 4 or 5, and 
chroma of 1 or 2. It is silt loam, fine sandy loam, or clay loam. The 
average clay content is less than 35 percent. In some places, there are 
thin strata of sand. Reaction is slightly acid to moderately alkaline and 
has no effervescence to strong effervescence. 

Parkhill series 

The Parkhill series consists of poorly drained and very 
poorly drained soils on lowlands. The soils formed in cal
careous loamy glacial till. Permeability is moderately 
slow. Slope ranges from O to 1 percent. 

Parkhill soils are commonly adjacent to Belleville and 
Olentangy soils in most places. Belleville soils are coarser 
textured than Parkhill soils in the upper 20 to 40 inches 
and are in a similar position on the landscape. Olentangy 
soils have an organic horizon and an Leo horizon and are 
also in a similar position on the landscape. 

Typical pedon of Parkhill loam, 1,415 fE!et east and 300 
feet south of the northwest corner of sec. 16, T. 11 N., R. 
1 w. 
Ap-0 to 9 inches; very dark grayish brown (IOYR 3/2) loam; gray 

(IOYR 5/1) dry; weak coarse subangular blocky structure parting to 
weak medium granular; friable; 3 percent pebbles; many fine roots; 
slightly acid; abrupt smooth boundary. 

B21g-9 to 13 inches; grayish brown (IOYR 5/2) clay loam that has 
many coarse distinct yellowish brown (IOYR ·5/8) and few coarse 
distinct dark gray (IOYR 4/1) mottles; weak coarse subangular 
blocky structure parting to weak fine subangular blocky; firm; 
many grain coatings on vertical faces; 3 percent pebbles; comrrion 
fine roots; neutral; clear wavy boundary. 

B22g-13 to 18 inches; gray (IOYR 5/1) clay loam that has many coarse 
distinct yellowish brown (IOYR 5/4) and many coarse faint gray 
(IOYR 6/1) mottles; weak coarse subangular blocky structure part
ing to weak fine subangular blocky; firm; few dark gray (IOYR 4/1) 
organic fillings in some pores; 2 percent pebbles; common fine roots; 
neutral; clear wavy boundary. 

B23g-18 to 28 inches; gray (IOYR 5/1) clay loam that has common 
coarse distinct yellowish brown (lOYR 5/6) and many medium faint 
gray (lOYR 6/1) mottles; weak coarse angular blocky structure; 
firm; thick dark greenish gray (5GY 4/1) silt coatings on some verti-

cal faces and fillings in some pores; 5 percent pebbles; few fine 
roots; neutral; clear wavy boundary. 

83g-28 to 36 inches; gray (IOYR 5/1) clay loam that has few coarse 
distinct yellowish brown (lOYR 5/8) and many coarse faint gray 
(IOYR 6/1) mottles; weak coarse prismatic structure parting to 
weak coarse subangular blocky; firm; thick greenish gray (5GY 4/1) 
silt coatings on vertical faces; 8 percent pebbles; few fine roots; 
mildly alkaline; gradual wavy boundary. 

Clg-36 to 51 inches; gray (IOYR 6/1) and yellowish brown (IOYR 5/8) 
loam that has mottles; weak coarse prismatic structure parting to 
weak coarse subanguiar blocky; friable; thick greenish gray (5GY 
5/1) silt coatings on vertical faces along cracks; 8 percent pebbles; 
few fine roots; slight effervescence; mildly alkaline; clear wavy 
boundary. 

C2-51 to 60 inches; yellowish brown (lOYR 5/4) loam that has few 
coarse faint yellowish brown (IOYR 5/6) and few fine distinct gray 
(IOYR 5/1) mottles; moderate coarse platy structure parting to 
medium platy; friable; 10 percent pebbles; few concretions and 
flecks of manganese, 2 to 5 millimeters thick; strong effervescence; 
mildly alkaline. 

The solum ranges from 20 to 45 inches in thickness, but it typically is 
33 to 40 inches thick. Reaction is slightly acid or neutral in the Ap and 
82 horizons and neutral or mildly alkaline in the 83g horizon. 

The Ap horizon has hue of lOYR, value of 2 or 3, and chroma of 1 or 
2. It is dominantly loam, but in· places it is silt loam and gravelly sandy 
loam. 

The 82g horizon has hue of lOYR or 2.5Y, value of 5 or 6, and chroma 
of 1 or 2. It is clay loam, heavy loam, sandy clay loam; silty clay loam, or 
gravelly analogs of these textures. In scime places, there is a Blg 
horizon. 

The C horizon has hue of lOYR, value of 5 or 6, and chroma of 1 to 4. 
It is loam and heavy loam. 

Perrinton series 

The Perrinton series consists of well drained and 
moderately well drained soils on uplands. The soils 
formed in loamy, calcareous glacial till. Permeability i.s 
moderately slow. Slope ranges from 2 to 12 percent. · 

Perrinton soils are similar to Ithaca and Marlette soils 
and a-re adjacent to Ithaca soils in most places. Ithaca 
soils are somewhat poorly drained, and they generally are 
in a lower position on the landscape than Perrinton soils. 
Marlette soils are coarser textured in the B horizon than 
Perrinton soils and are in a similar position on the land
scape. 

Typical pedon of Perrinton loam, 2 to 6 percent slopes, 
2,350 feet east and 20 feet south of the northwest corner 
of sec. 9, T. 9 N., R. 3 W. 

Ap-0 to 8 inches; very dark grayish brown (lOYR 3/2) loam, light 
brownish gray (lOYR 6/2) dry; weak fine and medium granular 
structure; f1;able; many fibrous roots; 5 percent pebbles; neutral; 
abrupt wavy boundary. 

B&A-8 to 14 inches; brown (lOYR 4/3) clay loam (821t) moderate fine 
angular blocky structure; grayish brown (IOYR 5/2) loam (A2) that 
interfingers and sun-ounds some peds of (Bt); friable; many fine 
roots; 5 percent pebbles; neutral; clear wavy boundary. 

B22t-14 to 25 inches; yellowish brown (IOYR 5/4) clay; moderate medi
um angular blocky structure; very firm; thin dark brown (lOYR 4/3) 
clay films on faces of peels; light brownish gray (lOYR 6/2) coatings 
on faces of peels and fillings in cracks in upper 3 to 5 inches; 5 per
cent pebbles; neutral; gradual wavy boundary. 

B3-25 to 32 inches; yellowish b1:own (lOYR 5/4) clay loam; weak medi'
um 'subangular blocky structure; firm; thin patchy dark brown 
(lOYR 4/3) coatings -on some faces of peds; 5 percent pebbles; 
mildly alkaline; abrupt wavy boundary. 
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C-32 to 60 inches; brown (lOYR 5/3) clay loam; massive; firm; 8 per
cent pebbles; slight effervescence; mildly alkaline. 

The solum is 24 to 40 inches thick. Reaction is slightly acid to neutral 
in the A and B2 horizons. 

The Ap horizon has liue of lOYR, value of 3 or 4, and chroma of 1 or 
2. An A2 horizon is present in some places. The A horizon is dominantly 
loam, but in places it is sandy loam. 

The Bt horizon has hue of lOYR or 7.5YR, value of 4 or 5, and chroma 
of 3 or 4. The B21t horizon is clay loam or silty clay loam, and the B22t 
horizon is clay or heavy silty clay loam. The content of clay in the Bt 
horizon ranges from 35 to 45 percent. The B3 horizon is mottled in some 
places. 

The C horizon has hue of lOYR or 7.5YR, value of 4 or 5, and chroma 
of 3 or 4. It is clay loam or silty clay loam. 

Pert series 

The Pert series consists of somewhat poorly drained 
soils. on uplands. The soils formed in clayey and loamy 
lacustrine material. Permeability is moderately slow or 
slow. Slope ranges from O to 2 percent. 

Pert soils are similar to Lenawee and Ithaca soils and 
are adjacent to Lenawee soils in most places. Lenawee 
soils are predominantly gray in the B horizon and have 
greater depths to the C horizon than Pert soils. They are 
in a slightly higher position on the landscape, generally on 
narrow ridges. Ithaca soils have greater depths to the C 
horizon than Pert soils and are in a similar position on the 
landscape. 

Typical pedon of Pert clay loam, 0 to 2 percent slopes, 
200 feet west and 200 feet north of the southeast corner 
of sec. 17, T. 9 N., R. 2 W. 

Ap-0 to 9 inches; dark grayish brown (lOYR 4/2) clay loam, light 
brownish gray (lOYR 6/2) dry; weak medium granular structure; 
friable; 5 percent pebbles; neutral; abrupt smooth boundary. 

82t-9 to 15 inches; brown (lOYR 5/3) clay that has common fine 
distinct yellowish brown (lOYR 5/6) and many fine and medium 
faint grayish brown (lOYR 5/2) mottles; weak medium subangular 
blocky structure; continuous dark grayish brown (lOYR 4/2) clay 
films on most faces of peds; very firm; 3 percent pebbles; neutral; 
clear wavy boundary. 

83-15 to 19 inches; brown (lOYR 5/3) clay loam that has many fine and 
medium faint grayish brown (lOYR 5/2) and few fine distinct yel
lowish brown (lOYR 5/6) mottles; weak medium subangular blocky 
structure; very firm; 5 percent pebbles; slight effervescence; mildly 
alkaline; abrupt wavy boundary. 

Cg-19 to 60 inches; grayish brown (lOYR 5/2) clay loam that has many 
medium distinct yellowish brown (lOYR 5/4) mottles; massive; firm; 
5 percent pebbles; strong effervescence; moderately alkaline. 

The solum is 12 to 22 inches thick. Reaction ranges from slightly acid 
to neutral in the Ap and 8t horizons and from neutral to mildly alkaline 
in the 83 horizon. 

The Ap horizon has hue of lOYR, value of 3 or 4, and chroma of 2 or 
3. It is dominantly clay loam, but in places it is silty clay loam. 

The 82t and 83 horizons have hue of lOYR, value of 4 to 6, and 
chroma of 2 or 3. They are heavy clay loam, light clay, or heavy silty 
clay loam. 

The Cg horizon has hue of lOYR, value of 5 or 6, and chroma of 2 to 
4. It is clay loam or silty clay loam. 

Pipestone series 

The Pipestone series consists of somewhat poorly 
drained soils on uplands. The soils formed in sandy 

material. ~ermeabilit? is rapid. Slope ranges from O to 2 
percent. 

Pipestone soils are commonly adjacent to Tedrow and 
Kingsville soils in most places. Unlike Pipestone soils, 
Tedrow soils lack the spodic horizons in the upper part of 
the B horizon. Tedrow soils are in a similar position to 
Pipestone soils on the landscape. Kingsville soils are 
predominantly gray below the A horizon and are in a 
slightly lower position on the landscape than Pipestone 
soils. 

Typical pedon of Pipestone loamy sand, in an area of 
Pipestone-Tedrow loamy sands, 0 to 2 percent slopes, 600 
feet north and 100 feet west of the southeast corner of 
sec. 1, T. 12 N., R. 1 W. 

Al-0 to 6 inches; very dark grayish brown (lOYR 3/2) loamy sand, 
grayish brown (lOYR 5/2) dry; weak fine granular structure; very 
friable; many roots; slightly acid; abrupt wavy boundary. 

A2-6 to 9 inches; light gray (lOYR 7/2) sand; single grained; loose; 
medium acid; clear irregular or broken boundary. 

B21ir-9 to 16 inches; dark brown (7.5YR 4/4) sand that has few fine 
medium faint strong brown (7.5YR 5/6), yellowish brown (lOYR 
5/6), and yellowish red (5YR 5/8) mottles; single grained; loose; few 
fragments of weakly cemented ortstein 1/4 to 1 inch in diameter; 
medium acid; clear irregular or broken boundary. 

B22-16 to 31 inches; light yellowish brown (lOYR 6/4) sand that has 
few fine and medium faint grayish brown (lOYR 5/2) and few medi
um distinct yellowish brown (lOYR 5/6) mottles; single grained; loose; 
slightly acid; gradual wavy boundary. 

B23-31 to 44 inches; brown (lOYR 5/3) sand that has common medium 
faint grayish brown (lOYR 5/2) and few medium distinct yellowish 
brown (lOYR 5/6) mottles; single grained; loose; neutral; clear wavy 
boundary. 

Cg-44 to 60 inches; grayish brown (lOYR 5/2) sand that has few medi
um distinct yellowish brown (lOYR 5/6) mottles; single grained; 
loose; neutral. 

The solum is 30 to 46 inches thick. Reaction is strongly acid to slightly 
acid in the Ap, B21ir, and 822 horizons and slightly acid or neutral in 
the 823 horizon. 

In cultivated areas, plowing has mixed the upper part or all of the A2 
horizon with the Al horizon. The Al horizon has hue of lOYR, value of 3 
or 4, and chroma of 1 or 2. Where present, the A2 horizon has hue of 
lOYR, value of 6 or 7, and chroma of 1 or 2. It is sand or loamy sand. 
. The B21ir horizon has hue of 7.5YR, value of 4 or 5, and chroma of 4 

or 6. In a few places, there is a Bhir horizon. It has hue of 5YR, value of 
3 or 4, and chroma of 2 to 4. The amount of ortstein in the B21ir horizon 
is variable. The ortstein occurs mainly as small fragments, as much as 4 
inches in diameter, or as random indurated tongues. 

The B2 and B23 horizons have hue of lOYR, value of 5 or 6, and 
chroma of 3, 4, or 6. 

The C horizon has hue of lOYR, value of 5 or 6, and chroma of 2 or 3. 
Pebbles occur in some pedons but make up less than 10 percent, by 
volume. In some places, below 40 inches, the C horizon is loam, clay 
loam, or silty clay loam. 

Plainfield series 

The Plainfield series consists of excessively drained 
soils on uplands. The soils formed in sand. Permeability is 
rapid. Slope ranges from O to 18 percent. 

Plainfield soils are similar to Oakville soils and are com
monly adjacent to Boyer soils in most places. Oakville 
soils have a larger amount of fine sand than Plainfield 
soils to a depth of 40 inches or more and are in a similar 
position on the landscape. Boyer soils are finer textured 
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in the B horizon than Plainfield soils and are in a similar 
position· on the landscape. 

Typical pedon of Plainfield loamy sand, 0 to 6 percent 
slopes, 250 feet north and 75 feet west of the southeast 
corner of sec. 18, T. 11 N., R. 4 W. 

Ap-0 to 7 inches; very dark grayish brown (lOYR 3/2) loamy sand; 
weak fine granular structure; very friable; few fibrous roots; 
slightly acid; abrupt smooth boundary. 

B21-7 to 12 inches; yellowish brown (lOYR 5/6) sand; single grained; 
loose; slightly acid; clear wavy boundary. 

B22-12 to 30 inches; brownish yellow (lOYR 6/6) sand; single grained; 
loose; slightly acid; clear wavy boundary. 

Cl-30 to 50 inches; yellow (lOYR 7/6) sand; single grained; loose; 
slightly acid; clear wavy boundary. 

C2-50 to 60 inches; very pale brown (lOYR 7/4) sand; single grained; 
loose; slightly acid. 

The solum is 20 to 34 inches thick. Reaction ranges from strongly acid 
to slightly acid, but it typically is slightly acid throughout. In a few 
pedons, the C2 horizon is neutral. 

The Ap horizon has hue of lOYR, value of 3 or 4, and chroma of 2. If 
the moist color is very dark grayish brown (lOYR 3/2), the dry color is 
light brownish gray (lOYR 6/2). The Ap horizon is dominantly loamy 
sand, but in places it is sand. 

The B horizon has hue of lOYR, value of 4 to 6, and chroma of 3 to 6. 
It is dominantly medium sand and contains variable amounts of fine 
sand and coarse sand. There are a few pebbles in some pedons. 

The C horizon has hue of lOYR, value of 5 to 7, and chroma of 4 to 6. 

Riverdale series 

The Riverdale series consists of somewhat poorly 
drained soils on uplands. The soils formed in sandy and 
loamy material. They are underlain at a depth of 24 to 38 
inches by gravelly sandy material. Permeability is 
moderately rapid. Slope ranges from O to 2 percent. 

Riverdale soils are similar to Ceresco soils and are ad
jacent to Tedrow soils in most places. Ceresco soils are 
finer textured than Riverdale soils in the A and B 
horizons, and they have an organic-matter content that 
decreases irregularly with depth. They are on the flood 
plains. Unlike Riverdale soils, Tedrow soils lack a Bt 
horizon. Tedrow soils are in a similar position to the 
Riverdale soils on the landscape. 

Typical pedon of Riverdale loamy sand, 0 to 2 percent 
slopes, 1,900 feet west and 140 feet north of the southeast 
corner of sec. 6, T. 12 N., R. 3 W. 

Ap-0 to 8 inches; very dark grayish brown (lOYR 3/2) loamy sand, 
grayish brown (lOYR 5/2) dry; weak fine granular structure; very 
friable; 11 percent pebbles; few fibrous roots; neutral; abrupt 
smooth boundary. 

Bll-8 to 14 inches; strong brown (7.5YR 5/6) loamy sand that has few 
fine distinct light yellowish brown (lOYR 6/4) mottles; weak fine su
bangular blocky structure; very ,.friable; 8 percent pebbles; slightly 
acid; clear wavy boundary. · 

Bl2-14 to 28 inches; pale brown (lOYR 6/3) sand that })as common fine 
and medium faint grayish brown (lOYR 5/2) and few fine distinct 
yellowish brown (lOYR 5/6) mottles; single grained; loose; 10 per
cent pebbles; neutral; clear wavy boundary. 

B2t-28 to 33 inches; yellowish brown (lOYR 5/6) gravelly sandy loam 
that has common medium distinct grayish brown (lOYR 5/2) mot
tles; weak medium subangular blocky structure; friable; few thin 
discontinuous clay films on faces of peds and in pores; 20 percent 
pebbles; neutral; gradual wavy boundary. 

IICg-33 to 60 inches; grayish brown (lOYR 5/2) gravelly sand; single 
grained; loose; 25 percent pebbles; 1 percent cobbles; strong effer
vescence; moderately alkaline. 

The solum is 24 to 40 inches thick. Reaction is slightly acid to mildly 
alkaline throughout. The content of gravel ranges from 2 to 20 percent. 

The Ap horizon has hue of lOYR, value of 2 or 3, and chroma of 1 or 
2. It is dominantly loamy sand, but in places it is sand. Where present, 
the A2 horizon has hue of lOYR, value of 5 or 6, and chroma of 2. 

·The B2t horizon has hue of lOYR or 7.5YR, value of 4 or 5, and 
chroma of 4 or 6. It is gravelly sandy loam or sandy loam and has thin 
layers of gravelly loamy sand in places. 

The IICg horizon has hue of lOYR, value of 5 or 6, and chroma of 2 or 
3. It is gravelly sand or stratified sand or gravel. 

Saranac series 

The Saranac series consists of poorly drained and very 
poorly drained soils on flood plains. The soils formed in 
clayey material deposited in flood waters. Permeability is 
moderately slow. Slope ranges from Oto 1 percent. 

Saranac soils are similar to Sloan soils and commonly 
are adjacent to Houghton soils in some places. Sloan soils 
are coarser textured throughout than Saranac soils and 
are in a similar position on the landscape. Houghton soils 
have an organic horizon and are in a similar position on 
the landscape. 

Typical pedon of Saranac silty clay loam, frequently 
flooded, 1,480 feet west and 400 feet south of the 
northeast corner of sec. 19, T. 9 N., R. 1 W. 

Ap-0 to 12 inches; very dark gray (lOYR 3/1) silty clay loam, gray 
(lOYR 5/1) dry; moderate coarse granular structure; firm; neutral; 
abrupt smooth boundary. 

Al2-12 to 23 inches; dark gray (lOYR 4/1) silty clay loam; weak medi
um subangular blocky structure; firm; neutral; clear wavy bounda
ry. 

B2g-23 to 37 inches; gray (lOYR 5/1) silty clay that has few medium 
distinct light olive brown (2.5Y 5/4) mottles; weak medium subangu
lar blocky structure; very firm; neutral; gradual wavy boundary. 

Alb-37 to 40 inches; very dark brown (lOYR 2/2) silty clay loam; mas
sive; firm; undecomposed leaves and twigs; mildly alkaline; clear 
wavy boundary. 

Clg-40 to 55 inches; gray (lOYR 5/1) silty clay that has common medi
um distinct light olive brown (2.5Y 5/4) mottles; massive; very firm; 
mildly alkaline. 

C2g-55 to 60 inches; dark gray (IOYR 4/1) silty clay that has many 
coarse distinct yellowish brown (lOYR 5/6) mottles; massive; very 
firm; slight effervescence; mildly alkaline. 

The predominant depth to calcareous material is 40 to 60 inches, but it 
is more than 60 inches in some places. 

The A horizon has hue of lOYR, value of 2 or 3, and chroma of 1 or 2. 
It is dominantly silty clay loam, but in places it is clay loam or silt loam. 
The A horizon is slightly acid to mildly alkaline. The Ap horizon is 10 to 
14 inches thick. 

The B2g horizon has hue of lOYR, 2.5Y, or 5Y, value of 4 to 6, and 
chroma of 1 or 2. Very dark brown (lOYR 2/2) coatings are on faces of 
peds in some pedons. The B2g horizon is heavy silty clay loam, heavy 
clay loam, or light clay. Content of clay commonly is 35 to 45 percent 
but ranges from 35 to 60 percent. 

The Alb horizon has hue of lOYR, value of 2 or 3, and chroma of 1 or 
2. It is silty clay loam or clay loam. 

The C horizon has hue of lOYR, 2.5Y, and 5Y, value of 4 to 6, and 
chroma of 1 or 2. It is heavy silty clay loam, heavy clay loam, or light 
silty clay. In some pedons, there are thin strata of silt, fine sand, or 
gravel. 
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Selfridge series 

The Selfridge series consists of somewhat poorly 
drained soils on uplands. The soils formed in sandy 
material. They are underlain at a depth of 24 to 40 inches 
by loamy glacial till. Permeability is rapid in the sandy 
material and moderate or moderately slow in the underly
ing loamy material. Slope ranges from O to 2 percent. 

Selfridge soils are similar to Capac and Wixom soils 
and are often adjacei:it to them. Capac soils are finer tex
tured in the A horizon and upper part of the B horizon 
than Selfridge soils and are in a similar position on the 
landscape. Wixom soils have a spodic horizon. 

Typical pedon of Selfridge loamy sand, 0 to 2 percent 
slopes, 2,550 feet east and 55 feet north of the southwest 
corner of sec. 12, T. 12 N., R. 2 W. 

Ap-0 to 9 inches; very dark grayish brown (lOYR 3/2) loamy sand, 
light brownish gray (lOYR 6/2) dry; weak fine granular structure; 
very friable; few roots; neutral; abrupt smooth boundary. 

Bl-9 to 22 inches; brown (lOYR 5/3) loamy sand that has many fine 
faint grayish brown (lOYR 5/2) and few medium distinct yellowish 
brown (lOYR 5/6) mottles; weak fine subangular blocky structure; 
very friable; neutral; clear wavy boundary. 

B21-22 to 32 inches; light yellowish brown (lOYR 6/4) sand that has 
common fine distinct grayish brown (lOYR 5/2) and few medium 
faint yellowish brown (lOYR 5/6) mottles; single grained; loose; 
mildly alkaline; clear wavy boundary. 

IIB22t-32 to 36 inches; brown (lOYR 5/3) loam that has few medium 
faint grayish brown (lOYR 5/2) mottles; weak fine subangular 
blocky structure; friable; thin discontinuous clay films on faces of 
peds; 4 percent pebbles; mildly alkaline; clear irregular boundary. 

IICl-36 to 39 inches; brown (lOYR 5/3) clay loam that has many fine 
and medium faint grayish brown (lOYR 5/2) mottles; massive; firm; 
thin gray (lOYR 5/1) coatings on faces of some peds; 2 percent peb
bles; slight effervescence; mildly alkaline; abrupt wavy boundary. 

IIC2g-39 to 60 inches; grayish brown (lOYR 5/2) clay loam that has 
few medium distinct strong brown (7.5YR 5/6) mottles; massive; 
firm; 3 percent pebbles; strong effervescence; moderately alkaline. 

The depth to the IIC horizon is 24 to 40 inches. Reaction ranges from 
slightly acid to neutral in the Ap, Bll, and Bl2 horizons and to mildly 
alkaline in the IIB2t horizon. 

The Ap horizon has hue of lOYR, value of 2 or 3, and chroma of 1 or 
2. It is dominantly loamy sand, but in places it is sand. 

The Bl and B21 horizons have hue of lOYR, value of 5 or 6, and 
chroma of 3, 4, or 6. They are sand, fine sand, loamy fine sand, or loamy 
sand. 

The IIB2t horizon has hue of lOYR or 7.5YR, value of 4 or 5, and 
chroma of 3, 4, or 6. It is loam, sandy loam, sandy clay loam, or heavy 
loam. 

The IIC horizon has hue of lOYR, value of 5 or 6, and chroma of 1 to 
3. It is loam, clay loam, or silty clay loam. In some places, the IIC 
horizon contains varves of silt and very fine sand. 

Sickles series 

The Sickles series consists of poorly drained and very 
poorly drained soils on lowlands. The soils formed in 
sandy material. They are underlain at a depth of 24 to 40 
inches by calacareous, clayey lacustrine sediment. 
Permeability is rapid in the sandy . material and slow in 
the underlying clayey lacustrine sediment. Slope ranges 
from O to 1 percent. 

Sickles soils are similar to Toledo and Arkona soils and 
often are adjacent to them. Toledo soils are finer textured 
than Sickles soils in the upper horizons and are in a 
similar position on the landscape. Unlike Sickles soils, Ar
kona soils Jack predominantly gray matrix colors below 
the A horizon. Arkona soils are in a slightly higher posi
tion than Sickles soils on the landscape. 

Typical pedon of Sickles loamy sand, 1,900 feet east and 
60 feet north of the southwest corner of sec. 3, T. 9 N., R. 
1 w. 
Ap-0 to 9 inches; black (lOYR 2/1) loamy sand; dark gray (lOYR 4/1) 

dry; weak fine granular structure; very friable; 2 percent pebbles; 
common fine roots; neutral; abrupt smooth boundary. 

Clg-9 to 25 inches; dark gray (lOYR 4/1) loamy sand that has strata 
and lumps of black (lOYR 2/1) organic matter; weak fine subangular 
blocky structure; very friable; 5 percent pebbles; few fine roots; 
neutral; clear wavy boundary. 

C2g-25 to 36 inches; gray (lOYR 5/1) sand; single grained; loose; 5 per
cent pebbles; neutral; gradual wavy boundary. 

IIC3g-36 to 60 inches; gray (lOYR 5/1) silty clay; massive; very firm; 3 
percent pebbles; strong effervescence; moderately alkaline. 

The depth to the IIC horizon is 24 to 40 inches. Reaction in the sub
stratum is slightly acid to neutral. 

The Ap horizon has hue of lOYR, value of 2 or 3, and chroma of 1 or 
2. It is dominantly loamy sand, but in places it is sand and loamy fine 
sand. 

The Cg horizon as hue of lOYR, value of 4 to 6, and chroma of 1 or 2. 
It is sand, loamy sand, or loamy fine sand. 

The IIC3g horizon has hue of lOYR, value of 5 or 6, and chroma of 1 
or 2. It is clay or silty clay. 

Sloan series 

The Sloan series consists of very poorly drained soils 
on flood plains. The soils formed in loamy material 
deposited by flood water. Permeability is moderate to 
moderately slow. Slope ranges from O to 1 percent. 

Sloan soils are similar to Huntington, Saranac, and 
Cohoctah soils and are adjacent to Huntington soils. Un
like Sloan soils, Huntington soils lack gray matrix colors 
below the A horizon. Huntington soils are in a slightly 
higher position than Sloan soils on the landscape. Saranac 
soils are finer textured throughout and Cohoctah soils are 
coarser textured throughout than Sloan soils and are in a 
similar position on the landscape. 

Typical pedon of Sloan loam, wet, 1,760 feet north and 
100 feet east of the southwest corner of sec. 13, T. 9 N., 
R.4W. 

Al-0 to ll inches; very dark brown (lOYR 2/2) loam, dark gray (lOYR 
4/1) dry; weak medium granular structure; friable; few fibrous 
roots; neutral; abrupt wavy boundary. 

Al2g-ll to 20 inches; dark gray (lOYR 4/1) loam; weak medium suban
gular blocky structure; friable; few fibrous roots; neutral; clear 
wavy boundary. 

B2lg-20 to 31 inches; very dark gray (lOYR 3/1) loam that has few 
fine and medium distinct yellowish brown (lOYR 5/4) mottles; weak 
medium subangular blocky structure; firm; 3 percent pebbles; 
neutral; clear wavy boundary. 

Alb-31 to 35 inches; black (lOYR 2/1) silt loam; weak medium suban
gular blocky structure; friable; some partially decomposed leaves; 
neutral; gradual wavy boundary. 
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822g-35 to 47 inches; gray (lOYR 5/1) silt loam that has common medi
um distinct yellowish brown (lOYR 5/6) mottles; weak medium sub
angular blocky structure; friable; 4 percent pebbles; mildly alkaline; 
abrupt wavy boundary. 

Cg-47 to 60 inches; gray (lOYR 5/1) stratified sandy loam and silt loam 
that has common medium distinct yellowish brown (lOYR 5/8) mot
tles; massive; friable; 5 percent pebbles; slight effervescence; mildly 
alkaline. 

The depth to calcareous material is 36 to 50 inches. Thin strata of 
sand or gravel occur in some places. Reaction ranges from slightly acid 
to neutral in the Al, Al2, and 821g horizons and to mildly alkaline in 
the Alb and 822g horizons. 

The Al horizon has hue of lOYR, value of 2 or 3, and chroma of 1 or 
2. The Al2g horizon has hue of lOYR, value of 3 or 4, and chroma of 1 
or 2. It is loam, heavy loam, or silt loam. 

The 82g horizon has hue of lOYR, 2.5Y, or 5Y, value of 2 to 5, and 
chroma of 1 or 2. It is silty clay loam, silt loam, clay loam, or loam. 
There is some variation because of stratification. 

The Alb horizon has hue of lOYR, value of 2 or 3, and chroma of 1 or 
2. It is silt loam or loam. The Alb horizon is absent in a few pedons. 

The Cg horizon has hue of lOYR or 2.5Y, value of 5 or 6, and chroma 
of 1 or 2. 

Spinks series 

The Spinks series consists of well drained soils on 
uplands. The soils formed in stratified sandy material. 
Permeability is rapid to moderately rapid. Slope ranges 
from O to 12 percent. 

Spinks soils are similar to Arkport and Oakville soils 
and are adjacent to Arkport and Boyer soils. Arkport 
soils are finer textured in the B and C horizons than 
Spinks soils and generally are in a lower position on the 
landscape. Unlike Spinks soils, Oakville soils lack an argil
lic horizon. Oakville soils are in a similar position to 
Spinks soils on the landscape. Boyer soils have a finer 
textured, continuous Bt horizon and are shallower in 
depth to the C horizon than Spinks soils. They are also in 
a similar position on the landscape. 

Typical pedon of Spinks loamy sand, 0 to 6 percent 
slopes, 1,250 feet west and 970 feet north of the southeast 
corner of sec. 8, T. 10 N ., R. 4 W. 

Ap-0 to 9 inches; dark grayish brown (lOYR 4/2) loamy sand; weak 
fine granular structure; very friable; many fibrous roots; slightly 
acid; abrupt smooth boundary. 

A2-9 to 20 inches; yellowish brown (lOYR 5/4) loamy sand; single 
grained; loose; neutral; abrupt irregular boundary. 

A&8-20 to 46 inches; yellowish brown (lOYR 5/4) sand (A2); single 
grained; loose; dark brown (7.5YR 4/4) lamellae and bands of heavy 
loamy sand (8t); weak fine subangular blocky structure; very fria
ble; neutral; clear wavy boundary. 

C-46 to 60 inches; pale brown (lOYR 6/3) sand; single grained; loose; 2 
percent pebbles; neutral. 

The solum is 38 to 70 inches thick. Reaction ranges from medium acid 
to neutral in the Ap and A2 horizons and to mildly alkaline in the lower 
part of the A&8 horizon. 

The Ap horizon has hue of lOYR, value of 3 or 4, and chroma of 2 or 
3. It is dominantly loamy sand, but in places it is sand, fine sand, or 
loamy fine sand. 

The A2 horizon has hue of IOYR, value of 4 to 6, and chroma of 4 or 
6. It is loamy sand, fine sand, or sand. The A2 part of the A&8 horizon 
has hue of lOYR, value of 5 or 6, and chroma of 3, 4, or 6. It is sand or 
fine sand. 

The depth to the first band of the 8 horizon ranges from 15 to 36 
inches. The 8 part of the A&8 horizon has hue of lOYR or 7.5YR, value 
of 4 or 5, and chroma of 4 or 6. The individual bands or lamellae of the 
8 horizon range from loamy sand to light sandy loam or heavy loamy 

·fine sand. The bands generally are discontinuous, and they range from 
1/8 inch to 5 inches in thickness and are spaced about 5 to 10 inches 
apart. They have a combined thickness of more than 6 inches. 

The C horizon has hue of lOYR, value of 5 or 6, and chroma of 3 or 4. 
It is dominantly sand or fine sand, but in some places coarse sand, very 
coarse sand, or gravelly sand is below 50 inches. The C horizon is 
neutral to moderately alkaline. 

Tedrow series 

The Tedrow series consists of somewhat poorly drained 
soils on uplands. The soils formed in sandy material. 
Permeability is rapid. Slope ranges from O to 2 percent. 

The Tedrow soils are commonly adjacent to Pipestone 
or Riverdale soils. Pipestone soils have a spodic horizon 
and are in a similar position to Tedrow soils on the land
scape. Riverdale soils have a Bt horizon and are also in a 
similar position on the landscape. 

Typical pedon of Tedrow loamy sand, 0 to 2 percent 
slopes, 2,600 feet north and 600 feet west of the southeast 
corner of sec. 23, T. 12 N., R. 2 W. 

Ap-0 to 9 inches; very dark grayish brown (IOYR 3/2) loamy sand, 
light brownish gray (lOYR 6/2) dry; weak fine granular structure; 
very friable; many fibrous roots; slightly acid; abrupt smooth boun
dary. 

821-9 to 17 inches; yellowish brown (lOYR 5/4) sand that has few fine 
faint brown (IOYR 5/3) mottles; single grained; loose; slightly acid; 
gradual wavy boundary. 

822-17 to 29 inches; brown (IOYR 5/3) sand that has common fine faint 
grayish brown (IOYR 5/2) and few fine distinct yellowish brown 
(IOYR 5/6) mottles; single grained; loose; neutral; gradual irregular 
boundary. 

83-29 to 45 inches; pale brown (IOYR 6/3) sand that has many fine and 
medium faint light brownish gray (lOYR 6/2) and few fine distinct 
brownish yellow (IOYR 6/6) mottles; single grained; loose; neutral; 
abrupt wavy boundary. 

C-45 to 60 inches; light brownish gray (lOYR 6/2) sand; 4 percent peb
bles; single grained; loose; slight effervescence; mildly alkaline. 

The solum is 36 to 45 inches thick. The depth to carbonates is the 
same as the solum thickness in most places. Reaction ranges from 
slightly acid to neutral in the Al and 82 horizons and to mildly alkaline 
in the 83 horizon. 

The Ap horizon commonly has hue of IOYR, value of 3, and chroma of 
1 or 2. Where present, the Al horizon has hue of lOYR, value of 2 or 3, 
and chroma of 1 or 2. It is dominantly loamy sand, but in places it is 
sand and fine sand. 

The 821 horizon has hue of IOYR, value of 4 or 5, and chroma of 4 or 
6. The 822 and 83 horizons have hue of lOYR, value of 5 or 6, and 
chroma of 3 or 4. They are sand or· fine sand. Iron stains are common in 
the 822 and 83 horizons. They have hue of 7.5YR, value of 4 to 6, and 
chroma of 4 to 8. 

The C horizon has hue of lOYR, value of 5 or 6, and chroma of 2 or 3. 
It is sand or fine sand. 

Thomas series 

The Thomas series consists of poorly drained and very 
poorly drained soils on lowlands. The soils formed in cal
careous, loamy, lacustrine sediment. Permeability is slow 
or moderately slow. Slope ranges from O to 1 percent. 
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Thomas soils are adjacent to Martisco or Tobico soils in 
some places. Martisco soils are underlain by marl below 
the organic horizon and are in a similar position to 
Thomas soils on the landscape. Tobico soils are coarser 
textured below the organic horizon than Thomas soils and 
are also in a similar position on the landscape. 

Typical pedon of Thomas muck, 1,950 feet east and 550 
feet south of the northwest corner of sec. 2, T. 10 N., R. 3 
w. 
Oap-0 to 9 inches; black (lOYR 2/1) broken face and rubbed sapric 

material; less than 5 percent fiber before and after rubbing; 
moderate fine and medium granular structure; friable; many roots; 
neutral; abrupt smooth boundary. 

Blg-9 to 17 inches; dark gray (lOYR 4/1) clay loam that has few medi
um distinct yellowish brown (lOYR 5/6) mottles; weak coarse suban
gular blocky structure; firm; 3 percent pebbles; 1 percent cobbles; 
common roots; slight effervescence; mildly alkaline; clear wavy 
boundary. 

Clg-17 to 38 inches; gray (lOYR 5/1) clay loam that has many fine to 
medium distinct yellowish brown (lOYR 5/6) and few medium and 
coarse distinct yellowish brown (lOYR 5/8) mottles; weak medium 
subangular blocky structure; firm; 2 percent pebbles; 1 percent cob
bles; few roots; slight effervescence; mildly alkaline; abrupt wavy 
boundary. 

C2g-38 to 60 inches; gray (lOYR 6/1) loam that has many coarse 
distinct yellowish brown (lOYR 5/6) and few medium distinct light 
yellowish brown (lOYR 6/4) mottles; massive; friable; 4 percent 
pebbles; 1 percent cobbles; slight effervescence; moderately al
kaline. 

The solum ranges from 10 to 24 inches in thickness, but it typically is 
14 to 20 inches thick. Reaction ranges from neutral to moderately al
kaline. 

The Oa horizon has hue of lOYR, value of 2 or 3, and chroma of 1 or 
2. In some places, it is neutral and has value of 2 and chroma of 0. It is 
dominantly sapric organic material as much as 16 inches thick. In some 
places, primarily cultivated areas, the Oa horizon is mucky loam, mucky 
silt loam, or mucky sandy loam. 

The Bg horizon has hue of lOYR, value of 4 to 6, and chroma of 1 or 
2. It is loam, clay loam, silty clay loam, silt loam, or sandy clay loam. In 
some places, the upper part of the B horizon is sandy loam. 

The Cg horizon has hue of lOYR, value of 5 or 6, and chroma of 1 or 
2. In some places, the chroma is 3 or 4 below 30 inches. The Cg horizon 
is loam, silt loam, silty clay loam, and clay loam. 

Tobico series 

The Tobico series consists of poorly drained and very 
poorly drained soils on lowlands. The soils formed in cal
careous sandy material. Permeability is very rapid. Slope 
ranges from O to 1 percent. 

Tobico soils are adjacent to Thomas and Vestaburg 
soils. Thomas soils are finer textured below the organic 
horizon than Tobico soils and are in a similar position on 
the landscape. Unlike Tobico soils, Vestaburg soils lack 
the organic horizon and have a higher content of gravel in 
the profile. They are also in a similar position on the land
scape. 

Typical pedon of Tobico muck, 1,265 feet south and 50 
feet east of the northwest corner of sec. 2, T. 10 N., R. 4 
w. 
Oal-0 to 9 inches; black (N 2/0) broken face and rubbed sapric materi

al; less than 5 percent fiber before and after rubbing; moderate 
medium granular structure; friable; many roots; mildly alkaline; 
abrupt wavy boundary. 

Clg-9 to 14 inches; dark gray (lOYR 4/1) sand that has few fine 
distinct yellowish brown (lOYR 5/4) mottles; single grained; loose; 5 
percent pebbles; mildly alkaline; clear wavy boundary. 

C2g-14 to 29 inches; grayish brown (lOYR 5/2) sand that has few medi
um distinct yellowish brown (lOYR 5/6) mottles; single grained; 
loose; 3 percent pebbles; slight effervescence; mildly alkaline; clear 
wavy boundary. 

C3g-29 to 34 inches; gray (lOYR 5/1) gravelly sand; many fine distinct 
yellowish brown (lOYR 5/6) mottles; single grained; loose; 20 per
cent pebbles; strong effervescence; mildly alkaline; abrupt wavy 
boundary. 

C4g-34 to 60 inches; gray (lOYR 5/1) sand; single grained; loose; 2 per
cent pebbles; strong effervescence; moderately alkaline. 

The depth to calcareous material typically is 6 to 15 inches. 
The Oa horizon has hue of lOYR or is neutral, value of 2, and chroma 

of O to 2. In some places, there is an A horizon of mucky sand or sand 5 
to 10 inches thick. Free carbonates are in some places. 

The Clg horizon has hue of lOYR or 5Y, value of 4 or 5, and chroma 
of 1 or 2. It is sand or fine sand. The C2g and C3g horizons have hue of 
lOYR to 5Y, value of 5 or 6, and chroma of 1 or 2. They are dominantly 
sand and fine sand, but there are thin layers of gravelly sand. 

Toledo series 

The Toledo series consists of very poorly drained soils 
on lowlands. The soils formed in calcareous, clayey lacus
trine sediment. Permeability is slow. Slope ranges from 0 
to 1 percent. 

Toledo soils are similar to Wauseon, Lenawee, and 
Sickles soils and are generally adjacent to them. Wauseon 
and Sickles soils are coarser textured in the upper 
horizons than Toledo soils and are in a similar position on 
the landscape. Lenawee soils are coarser textured in the 
B and C horizons than Toledo soils and are in a similar 
position on the landscape. 

Typical pedon of Toledo clay loam, 2,630 feet west and 
300 feet south of the northeast corner of sec. 16, T. 9 N., 
R.1 W. 

Ap-0 to 9 inches; dark grayish brown (lOYR 3/2) clay loam, · gray 
(lOYR 5/1) dry; weak medium subangular blocky structure; firm; 
slightly acid; abrupt smooth boundary. 

B21g-9 to 13 inches; dark gray (lOYR 4/1) clay loam that has few 
medium distinct strong brown (7.5YR 5/6) mottles; weak medium 
subangular blocky structure; firm; slightly acid; clear wavy bounda
ry. 

B22g-13 to 19 inches; gray (lOYR 5/1) silty clay that has common 
medium distinct yellowish brown (lOYR 5/6) and strong brown 
(7.5YR 5/6) mottles; weak medium angular blocky structure; firm; 
neutral; gradual wavy boundary. 

B23g-19 to 27 inches; gray (lOYR 5/1) silty clay that has many medium 
distinct strong brown (7.5YR 5/6) or yellowish brown (lOYR 5/6) 
mottles; moderate medium angular blocky structure; very firm; thin 
discontinuous silt coatings on vertical faces of peds; neutral; gradual 
wavy boundary. 

B24g-27 to 36 inches; gray (lOYR 5/1) silty clay that has common 
medium distinct yellowish brown (lOYR 5/8) mottles; moderate 
medium angular blocky structure; very firm; thin silt coatings and 
strata of silt and very fine sand in crevices and on faces of peels; 
neutral; gradual wavy boundary .. 

B3g-36 to 48 inches; gray (lOYR 5/1) silty clay that has common medi
um distinct gray (2.5Y 6/0) and olive brown (2.5Y 4/4) mottles; 
moderate medium angular blocky structure; very firm; thin coatings 
of gray (lOYR 6/1) silt and very fine sand or sandy loam in crevices 
and coatings on faces of peels; mildly alkaline; clear wavy boundary. 

Cg-48 to 60 inches; gray (2.5Y 6/0) silty clay that has common medium 
distinct light olive brown (2.5Y 5/8) mottles; massive; very firm; 



70 SOIL SURVEY 

thin layers of silt and very fine sand in crevices and coatings on 
faces of peds; slight effervescence; mildly alkaline. 

The solum is 30 to 50 inches thick. Reaction ranges from slightly acid 
to neutral in the Ap and B2g horizons and to mildly alkaline in the 83g 
horizon. 

The Ap horizon has hue of lOYR, value of 3, and chroma of 1 or 2. It 
is dominantly clay loam, but in places it is silty clay loam or heavy clay 
loam. 

The Bg horizon has hue of lOYR or 2.5Y or is neutral, value of 4 to 6 
and chroma of O to 2. Very thin, very patchy clay films are on faces of 
peds in some places. Content of gravel is 1 to 5 percent. 

The Cg horizon has hue of lOYR or 2.5Y, value of 5 or 6, and chroma 
of O to 2. In some places, subhorizons have chroma of 4 or 6. 

Vestaburg series 

The V estaburg series consists of poorly drained and 
very poorly drained soils on lowlands. The soils formed in 
calcareous, gr.avelly and sandy outwash material. Permea
bility is rapid. Slope ranges from O to 1 percent. 

V estaburg soils are similar to Gilford, Kingsville, and 
Tobico soils and are generally adjacent to Kingsville and 
Tobico soils. Gilford soils have a loamy B2 horizon and are 
in a similar position on the landscape. Kingsville soils 
have a greater depth to calcareous gravelly sand than 
V estaburg soils and are in a similar position on the land
scape. Tobico soils have an organic horizon in the upper 
part of the profile and a greater depth to calcareous 
gravelly sand than V estaburg soils and are also in a 
similar position on the landscape. 

Typical pedon of Vesta burg loamy sand, 2,540 feet west 
and 1,250 feet south of the northeast corner of sec. 7, T. 
10 N., R. 3 W. 

Ap-0 to 8 inches; very dark brown (lOYR 2/2) loamy sand, gray (lOYR 
5/1) dry; weak, medium granular stucture; very friable; 12 percent 
pebbles; neufral; abrupt smooth boundary. 

Clg-8 to 25 inches; gray (lOYR 5/1) sand that has common medium 
faint dark gray (lOYR 4/1) mottles; single grained; loose; 10 percent 
pebbles; neutral; clear wavy boundary. 

C2g-25 to 60 inches; grayish brown (lOYR 5/2) gravelly sand; single 
grained; loose; 30 percent pebbles; strong effervescence; moderately 
alkaline. 

The depth to calcareous gravelly sand is from 20 to 35 inches. Content 
of pebbles commonly ranges from 5 to 20 percent in the A horizon and 
upper part of the C horizon and from 20 to 50 percent in the lower part 
of the C horizon. 

Where present, the Ap or Al horizon has hue of lOYR, value of 2 or 
3, and chroma of 1 or 2. It is dominantly loamy sand, but in places it is 
sand or mucky loamy sand. Reaction is neutral to mildly alkaline. 

The Clg horizon has hue of lOYR or 2.5Y, value of 5 or 6, and chroma 
of O to 2. It is neutral to mildly alkaline. The C2g horizon has colors 
similar to those of the Clg horizon. 

Wauseon series 

The Wauseon series consists of very poorly drained 
soils on lowlands. The soils formed in loamy material. 
They are underlain at a depth of 24 to 36 inches by cal
careous, clayey lacustrine sediment. Permeability is rapid 
in the loamy material and very slow in the underlying 
clayey sediment. Slope ranges from O to 1 percent. 

Wauseon soils are similar to Corunna and Toledo soils 
and are adjacent to Toledo soils. Corunna soils are coarser 
textured in the IIC horizon than Wauseon soils and are in 
a similar position on the landscape. Toledo soils are finer 
textured in the A and B horizons than Wauseon soils and 
are also in a similar position on the landscape. 

Typical pedon of Wauseon sandy loam, 1,450 feet west 
and 150 feet north of the southeast corner of sec. 15, T. 9 
N.,R.1 W. 

Ap-0 to 11 inches; very dark grayish brown (lOYR 3/2) sandy loam, 
gray (lOYR 5/1) dry; weak medium to coarse granular structure; 
friable; slightly acid; abrupt smooth boundary. 

B2lg-11 to 21 inches; gray (lOYR 5/1) sandy loam that has few medi
um distinct yellowish brown (lOYR 5/6 and 5/8) mottles; weak medi
um subangular blocky structure; friable; 2 percent pebbles; neutral; 
clear wavy boundary. 

B22g-21 to 32 inches; gray (lOYR 5/1) sandy loam that has common 
fine and medium distinct yellowish brown (lOYR 5/8) and brownish 
yellow (lOYR 6/6) mottles; weak medium subangular blocky struc
ture; friable; 3 percent pebbles; neutral; abrupt wavy boundary. 

IIClg-32 to 40 inches; gray (lOYR 5/1) silty clay loam that has few to 
many medium to coarse distinct yellowish brown (lOYR 5/6 and 5/8) 
and strong brown (7.5YR 5/6) mottles; weak coarse subangular 
blocky structure; very firm; 2 percent pebbles; slight effervescence; 
mildly alkaline; abrupt wavy boundary. 

IIC2g-40 to 60 inches; gray (lOYR 5/1) silty clay that has few to com
mon medium distinct yellowish brown (lOYR 5/6) mottles; massive; 
very firm; 2 percent pebbles; slight effervescence; mildly alkaline. 

The solum is 24 to 40 inches thick. Reaction typically is slightly acid to 
neutral but is mildly alkaline in the lower part of the 822g horizon iri 
some places. 

The Ap horizon has hue of lOYR, value of 2 or 3, and chroma of 1 or 
2. It is dominantly sandy loam, but in places it is fine sandy loam and 
loamy fine sand. 

The B horizon has hue of lOYR, value of 4 to 6, and chroma of 1 or 2. 
It is dominantly sandy loam or fine sandy loam, but in places it is fine 
sand. 

The IICg horizon has hue of lOYR, value of 5 or 6, and chroma of 1 or 
2. It is dominantly clay or silty clay, but in places it is heavy silty clay 
loam. 

Wixom series 

The Wixom series consists of somewhat poorly drained 
soils on uplands. The soils formed in sandy material. They 
are underlain at a depth of 24 to 37 inches by loamy gla
cial till. Permeability is rapid in the sandy material and 
moderately slow in the underlying loamy material. Siope 
ranges from O to 2 percent. 

Wixom soils are similar to Selfridge and Arkona soils 
and are adjacent to Selfridge soils. Unlike Wixom soils, 
Selfridge soils lack a spodic horizon. Selfridge soils are in 
a similar position to Wixom soils on the landscape. Ar
kona soils are finer textured in the IIB and IIC horizons 
than Wixom soils and are in a similar position on the 
landscape. 

Typical pedon of Wixom loamy sand, 0 to 2 percent 
slopes, 750 feet south and 100 feet west of the northeast 
corner of sec. 24, T. 11 N., R. 1 W. 

Ap-0 to 10 inches; very dark gray (lOYR 3/1) loamy sand, gray (lOYR 
5/1) dry; weak fine granular structure; very friable; neutral; abrupt 
smooth boundary. · 
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A2-10 to 16 inches; light brownish gray (lOYR 6/2) sand; single 
grained; loose; few roots; slightly acid; abrupt broken boundary. 

B21ir-16 to 24 inches; dark brown (7.5YR 4/4) sand that has few fine 
and medium faint strong brown (7.5YR 5/6) mottles; single grained; 
loose; small fragments of ortstein; slightly acid; gradual broken 
boundary. 

B22ir-24 to 33 inches; brownish yellow (lOYR 6/6) sand that has com
mon fine distinct light brownish gray (lOYR 6/2) and few medium 
distinct yellowish brown (lOYR 5/6) mottles; single grained; loose; 
slightly acid; clear wavy boundary. 

A'2-33 to 38 inches; light yellowish brown (lOYR 6/4) loamy sand that 
has many fine faint grayish brown (lOYR 5/2) and few medium 
distinct yellowish brown (lOYR 5/6) mottles; weak fine subangular 
blocky structure; very friable; 5 percent pebbles; few thin discon
tinuous bands of dark brown (7.5YR 4/4) loamy sand; neutral; 
gradual wavy boundary. 

IIB'2tg-38 to 42 inches; grayish brown (lOYR 5/2) clay loam that has 
common medium distinct yellowish brown (lOYR 5/6 and 5/8) mot
tles; thin coatings on some faces of peds in the upper part; weak 
medium subangular blocky structure; firm; 3 percent pebbles; 
neutral; abrupt wavy boundary. 

IICg-42 to 60 inches; grayish brown (lOYR 5/2) clay loam that has 
many medium distinct yellowish brown (lOYR 5/6) mottles; massive; 
firm; 5 percent pebbles; slight effervescence; mildly alkaline. 

The thickness of the sandy material is 20 to 40 inches. The sandy part 
of the solum is medium acid to neutral. It is sand or loamy sand. 

The Ap horizon has hue of lOYR, value of 3 or 4, and chroma of 1 or 
2. There is no A2 horizon in some places, especially in cultivated areas. 
Where present, it has hue of lOYR, value of 5 or 6, and chroma of 1 or 
2. 

The B2ir horizon has hue of 7.5YR, value of 4 to 6, and chroma of 4 to 
6. Some pedons have hue of lOYR or 5YR. 

The A'2 horizon has hue of lOYR, value of 5 or 6, and chroma of 3 or 
4. 

The IIB'2tg horizon has hue of lOYR, value of 4 or 5, and chroma of 2 
or 3. It is light clay loam, heavy loam, or silt loam. In some places, thick 
coatings of material from the A'2 horizon are on the faces of peds and 
fillings in cracks and root channels in the upper part of the IIB'2tg 
horizon. 

The II Cg horizon has hue of lOYR, value of 5 or 6, and chroma of 2 or 
3. It is loam or clay loam. 

Formation of the soils 
This section discusses the factors of soil formation, re

lates them to the formation of soils in the survey area, 
and explains the processes of soil formation. 

Factors of soil formation 

Soil forms through the interaction of five major factors: 
the physical, chemical, and mineral composition of the 
parent material; the climate under which the soil material 
has accumulated and existed since accumulation; the plant 
and animal life on and in the soil; the relief, or lay of the 
land, including the depth to the water table; and the 
length of time the processes of soil formation have acted 
on the parent material. 

Climate and plant and animal life are the active forces 
in soil formation. These forces slowly change the parent 
material into a natural body of soil that has genetically
related layers, called horizons. The effects of climate and 
plant and animal life are conditioned by relief. The nature 
of the parent material also affects the kind of soil profile 

that is developed and, in extreme cases, determines it al
most entirely. Finally, time is needed for changing the 
parent material into a soil profile. It may be long or short, 
but some time is required for differentiation of soil 
horizons. Generally, a long time is required for the 
development of distinct horizons. 

The factors of soil formation are so closely interrelated 
in their effects on the soil that few generalizations can be 
made regarding the effect of any one factor unless condi
tions are specified for the other four. Many of the 
processes of soil formation are unknown. 

Parent material 

Parent material is the unconsolidated mass from which 
soil forms. The parent material of the soils of Gratiot 
County was deposited by glaciers and by glacial melt 
water. Some of this material subsequently was reworked 
and redeposited by water and wind. The glaciers covered 
the county 10,000 to 12,000 years ago. 

Parent material determines the chemical and 
mineralogical composition of soil. Although the parent 
material of the soils in the survey area is of common gla
cial .origin, its properties vary greatly, sometimes within a 
short distance, depending on how it was deposited. The 
dominant parent material of soils in Gratiot County was 
deposited as glacial till, outwash deposits, lacustrine 
deposits, alluvium, and organic material. 

Glacial till is material laid down directly by glaciers 
with a minimum of water action. The till consists of 
mixed particles of different sizes. The small pebbles in 
glacial till have sharp corners, indicating that they have 
not been worn by water. The glacial till in Gratiot County 
is calcareous. Its texture is loam, silty clay loam, clay 
loam, silty clay, and clay. Perrinton soils,· for example, 
formed in glacial till. These soils typically are moderately 
fine textured and have well developed structure. 

Outwash material is deposited by running water from 
melting glaciers. The size of the particles that make up 
outwash material varies according to the rate of stream
flow. When the water slows, coarse particles are 
deposited. Fine particles, such as very fine sand, silt, and 
clay, are carried by slowly moving water. Outwash 
deposits generally consist of layers of particles of similar 
size, such as sandy loam, sand, gravel, and other coarse 
particles. Boyer soils, for example, formed in deposits of 
outwash material. 

Lacustrine material is deposited by still, or ponded, gla
cial melt water. Because the coarse fragments are 
deposited by moving water as outwash, only the fine par
ticles, such as very fine sand, silt, and clay, remain. These 
particles settle in still water. In Gratiot County, soils that 
formed in lacustrine deposits are typically medium tex
tured, moderately fine textured, and fine textured. 
Lenawee soils, for example, formed in lacustrine material. 

Alluvium is deposited by floodwaters of present 
streams in recent geologic time. It ranges in texture, de
pending on the rate of streamflow. Alluvium that was 



72 SOIL SURVEY 

redeposited along a swift stream, for example, the Pine 
River, is coarser textured than alluvium that was 
deposited along a sluggish stream, for example, the Maple 
River. Cohoctah and Sloan soils formed in deposits of al
luvium. 

Organic material consists of plant remains deposited by 
bodies of water. After the glaciers withdrew from the 
area, water left standing in depressions formed lakes on 
outwash plains, flood plains, moraines, and till plains. 
Grasses and sedges growing at the edge of these lakes 
died, and their remains sank to the bottom. Because of 
the wetness of the areas, the plant remains did not 
decompose. Later, water-tolerant trees grew in the areas. 
As these trees died, their residue added to the organic ac
cumulation. Consequently, the lakes e'tentually filled with 
organic material and developed muck soils. Houghton soils 
formed in organic material. 

Plant and animal life 

Green plants have been the principal organism that in
fluences the soils in Gratiot County, but bacteria, fungi, 
earthworms, and human activities have also been impor
tant. The chief contribution of plant and animal life is the 
addition of organic matter and nitrogen to the soil. The 
kind of organic material on and in the soil depends on the 
kinds of plants that grew in the soil. The remains of these 
plants accumulate on the surface; they decay and even
tually become organic matter. Plant roots provide chan
nels for downward movement of water through the soil 
and add organic matter as the plants decay. Bacteria in 
the soil help to break down the organic matter so that it 
can be used by growing plants. 

The vegetation in Gratiot County was mainly deciduous 
forest. Differences in natural soil drainage and minor 
changes in parent material affected the composition of 
the forests. 

Generally, such well drained soils as Marlette, Perrin
ton, and Boyer soils, on uplands were mainly covered with 
sugar maple and hickory. Oakville soils were covered with 
scrub oak; and the wet soils were covered mainly with 
soft maple, elm, and ash. Corunna and Parkhill soils 
formed under wet conditions, and they contain a con
siderable amount of organic matter. 

Climate 

Climate is an important factor in the formation of soils. 
It determines the kind of plant and animal life on and in 
the soil and the amount of water that is available for 
weathering of minerals and for transporting of soil 
material. Climate, through its influence on temperatures 
in the soil, determines the rate of chemical reaction in the 
soil. These influences are important, but they affect large 
areas rather than such a relatively small area as a county. 

The climate in Gratiot County is cool and humid. It is 
presumably similar to that which existed when the soils 
formed. The soils in Gratiot County differ from soils that 
formed in a dry, warm climate or from those that formed 

in a hot, moist climate. Climate is uniform throughout the 
county, although its effect is modified locally by the prox
imity to large lakes. Differences in climate result in only 
minor differences in the soils of Gratiot County. 

Relief 

Relief, or topography, has a marked influence on the 
soils of Gratiot County through its influence on natural 
drainage, erosion, plant cover, and soil temperature. In 
Gratiot County, slopes range from O to 18 percent. N atu
ral soil drainage ranges from well drained on ridgetops to 
very poorly drained in depressions. 

Relief influences the formation of soils by affecting ru
noff and drainage; then drainage, through its affect on 
aeration of the soil, determines the color of the soil. Ru
noff is greatest on the steeper slopes. In low areas, water 
is temporarily ponded. Water and air move freely through 
soils that are well drained, but they move slowly through 
soils that are very poorly drained. In well aerated soils, 
the iron and aluminum compounds that give color to most 
soils are brightly colored and oxidized. Poorly aerated 
soils are dull gray and mottled. Marlette soils are well 
drained and well aerated; Parkhill soils are poorly aerated 
and very poorly drained. Marlette and Parkhill soils 
formed in similar parent material. 

Time 

Time is required by the agents of soil formation to 
develop distinct horizons from parent material. Generally, 
a long time is required. The differences in the length of 
time that the parent material has been in place are com
monly reflected in the degree of development of the soil 
profile. Some soils form rapidly, others form slowly. 

The soils in Gratiot County range from young to ma
ture. The glacial deposits in which many of these soils 
formed have been exposed to soil-forming factors for a 
sufficiently long time to allow distinct horizons to 
develop. Some soils forming in recent alluvial sediment 
have not been in place for a sufficient amount of time for 
distinct horizons to develop. 

Sloan soils are young soils that formed in alluvial 
material. Parkhill soils are ~idence of the effect of more 
time used for leaching of lime from the soil. 

Genesis and morphology 

The processes, or soil-forming factors, responsible for 
the development of soil horizons from the unconsolidated 
parent material are referred to as soil genesis. The physi
cal, chemical, and biological properties of the various soil 
horizons are termed soil morphology. 

Several processes were involved in the development of 
soil horizons in the soils of Gratiot County; (1) accumula
tion of organic matter, (2) leaching of lime (calcium car
bonates) and other bases, (3) reduction and transfer of 
iron, and (4) formation and translocation of silicate clay 
minerals. In most soils, more thari one of these processes 
have been active in horizon development. 



GRATIOT COUNTY, MICHIGAN 73 

Organic matter accumulated on the surface to form an 
Al horizon. The Al horizon is mixed into a plow layer 
(Ap) when the soil is plowed. In the soils of Gratiot Coun
ty, organic-matter content ranges from high to low in the 
surface layer. Cohoctah soils have a high organic-matter 
content in the surface layer, and Plainfield soils have a 
low organic-matter content. 

Leaching of carbonates and other bases occurred in 
most soils. Soil scientists generally agree that leaching of 
bases in soils generally precedes the translocation of sil
icate clay minerals. Many soils are moderately leached to 
strongly leached. Tedrow soils are leached of carbonates 
to a depth of 45 inches, and Riverdale soils are leached to 
a depth of only 33 inches. Differences in the depths of 
leaching are a result of time as a soil-forming factor. 

The reduction and transfer of iron, called gleying, is 
evident in somewhat poorly drained, poorly drained, and 
very poorly drained soils. A gray horizon in the subsoil in
dicates the reduction and loss of iron. Gleying and the 
reduction processes occurred in Lenawee soils. 

Translocation of clay minerals has contributed to 
horizon development. The eluviated, or leached, A2 
horizon above the illuviated B horizon has a platy struc
ture, is lower in content of clay, and typically is lighter in 
color. The B horizon typically has an accumulation of clay 
(clay films) in pores and on ped faces. These soils were 
probably leached of carbonates to a considerable extent 
before translocation of silicate clay occurred. The leaching 
of bases and the translocation of silicate clays are among 
the more important processes in horizon differentiation. 
Perrinton soils have translocated silicate clays in the form 
of clay films that accumulated in the B horizon. 

In some soils, iron, aluminum, and humus have moved 
from the surface layer to the B horizon. The color of the 
B horizon in such soils is dark brown. Arkona, Pipestone, 
and Wixom soils translocated iron, aluminum, and humus, 
which affected the B horizon. 
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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 diox
ide and lower in oxygen. 

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 removal of soil for 
construction and other uses. Revegetation and erosion control are 
extremely difficult. 

Available water capacity (available moisture capacity). The capacity 
of soils to hold water available for use by most plants. It is com
monly 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 capaci
ty, in inches, in a 60-inch profile or to a limiting layer is expressed 
as-

Inches 
Very low .................................................................... 0 to 3 
Low ............................................................................ 3 to 6 
Moderate .................................................................... 6 to 9 
High ................................................................ More than 9 

Base saturation. The degree to which material having base exchange 
properties is saturated with exchangeable bases (sum of Ca, Mg, 
Na, K), expressed as a percentage of the exchange capacity. 

Bench terrace. A raised, level or nearly level strip of earth constructed 
on or nearly on a contour, supported by a barrier of rocks or similar 
material, and designed to make the soil suitable for tillage and to 
prevent accelerated erosion. 

Blowout. A shallow depression from which all or most of the soil 
material has been removed by wind. A blowout has a flat or irregu
lar floor formed by a resistant layer or by an accumulation of peb
bles or cobbles. In some blowouts the water table is exposed. 

Bottom land. The normal flood plain of a stream, subject to frequent 
flooding. 

Boulders. Rock fragments larger than 2 feet (60 centimeters) in diame
ter. 

Calcareous soil. A soil containing enough calcium carbonate (commonly 
with magnesium carbonate) to effervesce (fizz) visibly when treated 
with cold, dilute hydrochloric acid. A soil having measurable 
amounts of calcium carbonate or magnesium carbonate. 

Capillary water. Water held as a film around soil particles and in tiny 
spaces between particles. Surface tension is the adhesive force that 
holds capillary water in the soil. 

Catena. A sequence, or "chain," of soils on a landscape that formed in 
similar kinds of parent material but have different characteristics 
as a result of differences in relief and drainage. 

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 exchangeable 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 synonymous with base
exchange capacity, but is more precise in meaning. 

Clay. As a soil separate, the mineral soil particles less than 0.002 mil
limeter in diameter. As a soil textural class, soil material that is 40 
percent or more clay, less than 45 percent sand, and less than 40 
percent silt. 

Clay film. A thin coating of oriented clay on the surface of a soil ag
gregate or lining pores or root channels. Synonyms: clay coat, clay 
skin. 
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Claypan. A slowly permeable soil horizon that contains much more clay 
than the horizons above it. A claypan is commonly hard when dry 
and plastic or stiff when wet. 

Climax vegetation. The stabilized plant community on a particular site. 
The plant cover reproduces itself and does not change so long as 
the environment remains the same. 

Coarse fragments. Mineral or rock particles up to 3 inches (2 millime
ters 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 centimeters) in diameter. 
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. 

Compressible. Excessive decrease in volume of soft soil under load. 
Concretions. Grains, pellets, or nodules of various sizes, shapes, and 

colors consisting of concentrated compounds or cemented soil 
grains. The composition of most concretions is unlike that of the 
surrounding 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.-N oncoherent 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. 
Firn1.-When moist, crushes under moderate pressure between 
thumb and forefinger, but resistance is distinctly noticeable. 
Plastic.-When wet, readily deformed by moderate pressure but 
can be pressed into a lump; will form a "wire" when rolled between 
thumb and forefinger. 
Sticky.-When wet, adheres to other material and tends to stretch 
somewhat and pull apart rather than to pull free from other materi
al. 
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 classification is based. 
The thickness varies among different 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 pro
tect the soil between periods of regular crop production, or a crop 
grown between trees and vines in orchards and vineyards. 

Cutbanks cave. Unstable walls of cuts made by earthmoving equipment. 
The soil sloughs easily. 

Deep to water. This soil is deep to a permanent water table during the 
dry season. 

Delta. An alluvial deposit, commonly triangular in shape, formed largely 
beneath water and deposited at the mouth of a river or stream. 

Diversion (or diversion terrace). A ridge of earth, generally a terrace, 
built to protect downslope areas by diverting runoff from its natu
ral course. 

Drainage class (natural). Refers to the frequency and duration of 
periods of saturation or partial saturation during soil formation, as 
opposed to altered drainage, which is commonly the result of artifi
cial drainage or irrigation but may be caused by the sudden deepen
ing of channels or the blocking of drainage outlets. Seven classes of 
natural soil drainage are recognized: 
Exrei,sively drai11ed.-Water is removed from the soil very rapidly. 
Excessively drained soils are commonly very coarse textured, rocky, 

or shallow. Some are steep. All are free of the mottling related to 
wetness. 
Sm11ewhat 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 th~ soil readily, 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. Moderately well drained soils 
are wet for only a short time during the growing season, but 
periodically for long enough that most mesophytic crops are af
fected. They commonly have a slowly pervious layer within or 
directly below the solum, or periodically receive high rainfall, or 
both. 
Somewhat poorly drained.-Water is removed slowly enough that 
the soil is wet for significant periods during the growing season. 
Wetness markedly restricts the growth of mesophytic crops unless 
artificial drainage is provided. Somewhat poorly drained soils com
monly have a slowly pervious layer, a high water table, additional 
water from seepage, nearly continuous rainfall, or a combination of 
these. 
Poorly drained.-Water is removed so slowly that the soil is satu
rated periodically during the growing season or remains wet for 
long periods. Free water is commonly at or near the surface for 
long enough during the growing season that most mesophytic crops 
cannot be grown unless the soil is artificially drained. The soil is not 
continuously saturated in layers directly below plow depth. Poor 
drainage results from a high water table, a slowly pervious layer 
within the profile, seepage, nearly continuous rainfall, or a combina
tion of these. 
Very 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 
commonly level or depressed and are frequently ponded. Yet, where 
rainfall is high and nearly continuous, they can have moderate or 
high slope gradients, as for example in "hillpeats" and "climatic 
moors." 

Drainage, surface. Runoff, or surface flow of water, from an area. 
Droughty. In dry periods, the soil holds too little water for plant 

growth. 
Eluviation. The movement of material in true solution or colloidal 

suspension from one place to another within the soil. Soil horizons 
that have lost material through eluviation are eluvial; those that 
have received material are illuvial. 

Erodes easily. The soil is easily eroded by water. 
Erosion. The wearing away of the land surface by running water, wind, 

ice, or other geologic agents and by such processes as gravitational 
creep. 
Erosion (geologic). Erosion caused by geologic processes acting over 
long geologic periods and resulting in the wearing away of moun
tains and the building up of such landscape features as flood plains 
and coastal plains. Synonym: natural erosion. 
Erosion (accelerated). Erosion much more rapid than geologic ero
sion, mainly as a result of the activities of man or other animals or 
of a catastrophe in nature, for example, fire, that exposes a bare 
surface. 

Excess fines. Excess silt and clay. The soil does not provide a source of 
gravel or sand for construction purposes. · 

Excess humus. The soil contains too much organic matter. 
Fast intake. The rapid movement of water into the soil. 
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. 



GRATIOT COUNTY, MICHIGAN 75 

Field moisture capacity. The moisture content of a soil, expressed as a 
percentage of the ovendry weight, after the gravitational, or free, 
water has drained away; the field moisture content 2 or 3 days 
after a soaking rain; also called normal fieul capacity, normal 
moisture capacity, or capillary capacity. 

Fine textured (heavy textured) soil. Sandy clay, silty clay, and clay. 
First bottom. The normal flood plain of a stream, subject to frequent or 

occasional flooding. 
Flooding. The temporary covering of soil with water from overflowing 

streams, runoff from adjacent slopes, and tides. Frequency, dura
tion, and probable dates of occurrence are estimated. Frequency is 
expressed as none, rare, occasional, and frequent. 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 briefif 
less than 2 days, briefif 2 to 7 days, and long if more than 7 days. 
Probable dates are expressed in months; November-May, for exam
ple, means that flooding can occur during the period November 
through May. Water standing for short periods after rainfall or 
commonly covering swamps and marshes is not considered flooding. 

Flood plain. A nearly level alluvial plain that borders a stream and is 
subject to flooding unless protected artificially. 

Foot slope. The inclined surface at the base of a hill. 
Forb. Any herbaceous plant not a grass or a sedge. 
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 material transported 
by glacial ice and then deposited. Also the assorted and unassorted 
material deposited by streams flowing from glaciers. 

Glacial outwash (geology). Gravel, sand, and silt, commonly stratified, 
deposited by melt water as it flows from glacial ice. 

Glacial till (geology). Unassorted, nonstratified glacial drift consisting 
of clay, silt, sand, and boulders transported and deposited by glacial 
ice. 

Glaciofluvial deposits (geology). Material moved by glaciers and sub
sequently sorted and deposited by streams flowing from the melt
ing ice. The deposits are stratified and 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 inter
bedded or laminated. 

Gleyed soil. A soil having one or more neutral gray horizons as a result 
of waterlogging and lack of oxygen. The term "gleyed" also 
designates gray horizons and horizons having yellow and gray mot
tles as a result of intermittent waterlogging. 

Gravel. Rounded or angular fragments of rock up to 3 inches (2 millime
ters to 7.5 centimeters) in diameter. An individual piece is a pebble. 

Gravelly soil material. Material from 15 to 50 percent, by volume, 
rounded or angular rock fragments, not prominently flattened, up to 
3 inches (7.5 centimeters) in diameter. 

Green manure (agronomy). A soil-improving crop grown to be plowed 
under in an early stage of maturity or soon after maturity. 

Ground water (geology). Water filling all the unblocked pores of under
lying material below the water table, which is the upper limit of 
saturation. 

Gully. A miniature valley with steep sides cut by running water and 
through which water ordinarily runs only after rainfall. The distinc
tion between a gully and a rill is one of depth. A gully generally is 
an obstacle to farm machinery and is too deep to be obliterated by 
ordinary tillage; a rill is of lesser depth and can be smoothed over 
by ordimiry 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 opposer! 
to the range or geographical distribution. 

Hard to pack. This soil is difficult to compact. 

Hardpan. A hardened or cemented soil horizon, or layer. The soil 
material is sandy, loamy, or clayey and is cemented by iron oxide, 
silica, calcium carbonate, or other substance. 

Hemic soil material (mucky peat). Organic soil material intermediate 
in degree of decomposition between the less decomposed fibric and 
the more decomposed sapric material. 

Horizon, soil. A layer of soil, approximately parallel to the surface, hav
ing distinct characteristics produced by soil-forming processes. The 
major horizons of mineral soil are as follows: 
0 horizon.-An organic layer, fresh and decaying plant residue, at 
the surface of a mineral soil. 
A horizon.-The mineral horizon, formed or forming at or near the 
surface, in which an accumulation of humified organic matter is 
mixed with the mineral material. Also, 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 hig·h in content of resistant minerals as a result of the 
loss of silicate clay, iron, aluminum, or a combination of these. 
B horizon.-The mineral horizon below an A horizon. The B horizon 
is in part a layer of change from the overlying A to the underlying 
C horizon. The B horizon also has 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 affected by soil-forming processes and does 
not have the properties typical of the A or B horizon. The material 
of a C horizon may be either like or unlike that from which the 
solum is presumed to have formed. If the material is known to 
differ from that in the solum, the Roman numeral II precedes the 
letter C. 
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. 

Humus. The well decomposed, more or less stable part of the organic 
matter in mineral soils. 

Infiltration. The downward entry of water into the immediate surface 
of soil or other material, as contrasted with percolation, which is 
movement of water through soil layers or material. 

Infiltration capacity. The maximum rate at which water can infiltrate 
into a soil under a given set of conditions. 

Infiltration rate. The rate at which water penetrates the surface of the 
soil at any given instant, usually expressed in inches per hour. The 
rate can be limited by the infiltration capacity of the soil or the rate 
at which water is applied at the surface. 

Irrigation. Application of water to soils to assist in production of crops. 
Methods of irrigation are-
Border.-Water is applied at the upper end of a strip in which the 
lateral flow of water is controlled by small earth ridges called 
border dikes, or borders. 
Basin.-Water is applied rapidly to nearly level plains surrounded 
by levees or dikes. 
Co11trolled Joodi11g.-Water is released at intervals from closely 
spaced field ditches and distributed uniformly over the field. 
Corrngatio11.-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. 
F11rrow.-Water is applied in small ditches made by cultivation im
plements. Furrows are used for tree and row crops. 
Spri11kler.-Water is sprayed over the soil surface through pipes or 
nozzles from a pressure system. 
S1tbirrigatio11.-Water is applied in open ditches or tile lines until 
the water table is raised enough to wet the soil. 
Wild fiooding .. -Water, released at high points, is allowed to flow 
onto an area without controlled distribution. 

Kame (geology). An irregular, short ridge or hill of stratified glacial 
drift. 
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Lacustrine deposit (geology). Material deposited in lake water and ex
posed when the water level is lowered or the elevation of the land 
is raised. 

Large stones. Rock fragments 10 inches (25 centimeters) or more 
across. Large stones adversely affect the specified use. 

Leaching. The· removal of soluble material from soil or other material 
by percolating water. 

Light textured soil. Sand and loamy sand. 
Liquid limit. The moisture content at which the soil passes from a 

plastic to a liquid state. 
Loam. Soil material that is 7 to 27 percent clay particles, 28 to 50 per-

cent silt particles, and less than 52 percent sand particles. 
Low strength. Inadequate strength for supporting loads. 
Medium textured soil. Very fine sandy loam, loam, silt loam, or silt. 
Mineral soil. Soil that is mainly mineral material and low in organic 

material. Its bulk density is greater than that of organic soil. 
Minimum tillage. Only the tillage essential to crop production and 

prevention of soil damage. 
Moderately coarse textured (moderately light textured) soil. Sandy 

loam and fine sandy loam. 
Moderately fine textured (moderately heavy textured) soil. Clay loam, 

sandy clay loam, and silty clay loam. 
Moraine (geology). An accumulation of earth, stones, and other debris 

deposited by a glacier. Types are terminal, lateral, medial, and 
ground. 

Morphology, soil. The physical makeup of the soil, including the tex
ture, structure, 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 profile. 

Mottling, soil. Irregular spots of different colors that vary in number 
and size. Mottling generally indicates poor aeration and impeded 
drainage. Descriptive terms are as follows: abundance-few, common, 
and many; size-fine, medium, and coarse; and contrast-faint, distinct, 
and prominent. The size measurements 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 organic soil materi
al mixed with mineral soil material. The content of organic matter is 
more than 20 percent. 

Munsell notation. A designation of color by degrees of the three single 
variables-hue," value, and chroma. For example, a notation of lOYR 
6/4 is a color of lOYR hue, value of 6, and chroma of 4. 

Neutral soil. A soil having a pH value between 6.6 and 7.3. 
No water. This soil is too deep to ground water. 
Nutrient, plant. Any element taken in by a plant, essential to its 

growth, and used by it in the production of food and tissue. Plant 
nutrients are nitrogen, phosphorus, potassium, calcium, magnesium, 
sulfur, iron, manganese, copper, boron, zinc, and perhaps other ele
ments obtained from the soil; and carbon, hydrogen, and oxygen ob
tained largely from the air and water. 

Outwash, glacial. Stratified sand and gravel produced by glaciers and 
carried, sorted, and deposited by water that originated mainly from 
the melting of glacial ice. Glacial outwash is commonly in valleys on 
landforms known as valley trains, outwash terraces, eskers, kame 
terraces, kames, outwash fans, or deltas. 

Outwash plain. A landform of mainly sandy or coarse textured material 
of glaciofluvial origin. An outwash plain is commonly smooth; where 
pitted, it is generally low in relief. 

Pan. A compact, dense layer in a soil. A pan impedes the movement of 
water and the growth of roots. The word "pan" is commonly com
bined 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 granule, 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. 
Peres slowly. The slow movement of water through the soil adversely 

affecting the specified use. 
Permeability. The quality that enables the soil to transmit water or air, 

measured as the number of inches per hour that water moves 
through the soil. Terms describing permeability are very slow (less 
than 0.06 inch), slow (0.06 to 0.20 inch), moderately slow (0.2 to 0.6 
inch), moderate (0.6 to 2.0 inches), moderately 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 clas
sification system based on differences in the soil that affect its 
management. A soil series, for example, may be divided into phases 
on the basis of differences in slope, stoniness, thickness, or some 
other characteristic that affects management. These differences are 
too small to justify separate series. 

pH value. (See Reaction, soil). A numerical designation of acidity and al
kalinity in soil. 

Piping. Moving water forms subsurface tunnels or pipelike cavities in 
the soil. 

Plasticity index. The numerical difference between the liquid limit and 
the plastic limit; the range of moisture content within which the soil 
remains plastic. 

Plastic limit. The moisture content at which a soil changes from a 
semisolid to a plastic state. 

Plowpan. A compacted layer formed in the soil directly below the 
plowed layer. 

Polypedon. A volume of soil having properties within the limits of a soil 
series, the lowest and most homogeneous category of soil taxonomy. 
A "soil individual." 

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. 

Poor outlets. Surface or subsurface drainage outlets difficult or expen
sive to install. 

Productivity (soil). The capability of a soil for producing a specified 
plant or sequence of plants under a specified system of manage
ment. Productivity is measured in terms of output, or harvest, in 
relation to input. 

Profile, soil. A vertical section of the soil extending through all its 
horizons and into the parent material. 

Reaction, soil. The degree of acidity or alkalinity of a soil, expressed in 
pH values. A soil that tests to pH 7.0 is described as precisely 
neutral in reaction because it is neither acid nor alkaline. The 
degree of acidity or alkalinity is expressed as-

pH 
Extremely acid .................................................. Below 4.5 
Very strongly acid .............................................. 4.5 to 5.0 
Strongly acid ........................................................ 5.1 to 5.5 
Medium acid ........................................................ 5.6 to 6.0 
Slightly acid ........................................................ 6.1 to 6.5 
Neutral. ................................................................. 6.6 to 7.3 
Mildly alkaline .................................................... 7.4 to 7.8 
Moderately alkaline ............................................ 7.9 to 8.4 
Strongly alkaline ................................................ 8.5 to 9.0 
Very strongly alkaline .............................. 9.1 and higher 

Regolith. The unconsolidated mantle of weathered rock and soil materi
al on the earth's surface; the loose earth material above the solid 
rock. Soil scientists regard as soil only the part of the regolith that 
is modified by organisms and other soil-building forces. Most en
gineers describe the whole regolith, even to a great depth, as "soil." 

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 fann machinery. 

Rooting depth. Shallow root zone. The soil is shallow over a layer that 
greatly restricts roots. See Root zone. 

Root zone. The pa11. of the soil that can be penetrated by plant roots. 
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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 be
fore reaching surface streams is called ground-water runoff or 
seepage flow from ground water. 

Sand. As a soil separate, individual rock or mineral fragments from 0.05 
millimeter to 2.0 millimeters in diameter. Most sand grains consist 
of quartz. As a soil textural class, a soil that is 85 percent or more 
sand and not more than 10 percent clay. 

Sandstone. Sedimentary rock containing dominantly sand-size particles. 
Sapric soil material (muck). The most highly decomposed of all organic 

soil material. Muck has the least amount of plant fiber, the highest 
bulk density, and the lowest water content at saturation of all or
ganic soil material. 

Seepage. The rapid movement of water through the soil. Seepage adver
sely affects the specified use. 

Shale. Sedimentary rock formed by the hardening of a clay deposit. 
Sheet erosion. The removal of a fairly uniform layer of soil material 

from the land surface by the action of rainfall and runoff water. 
Shrink-swell. The shrinking of soil when dry and the swelling when 

wet. Shrinking and swelling can damage roads, dams, building foun
dations, and other structures. It can also damage plant roots. 

Silt. As a soil separate, individual mineral particles that range in diame
ter from the upper limit of clay (0.002 millimeter) to the lower limit 
of very fine sand (0.05 millimeter). As a soil textural class, soil that 
is 80 percent or more silt and less than 12 percent clay. 

Site index. A designation of the quality of a forest site based on the 
height of the dominant stand at an arbitrarily chosen age. For ex
ample, if the average height attained by dominant and codominant 
trees in a fully stocked stand at the age of 50 years is 75 feet, the 
site index is 75 feet. 

Slope. The inclination of the land surface from the horizontal. Percent
age of slope is the vertical distance divided by horizontal distance, 
then multiplied by 100. Thus, a slope of 20 percent is a drop of 20 
feet in 100 feet of horizontal distance. 

Slow intake. The slow movement of water into the soil. 
Slow refill. The slow filling of ponds, resulting from restricted permea

bility in the soil. 
Small stones. Rock fragments 3 to 10 inches (7.5 to 25 centimeters) in 

diameter. Small stones adversely affect the specified use. 
Soil. A natural, three-dimensional body at the earth's surface that is 

capable of supporting plants and has properties resulting from the 
integrated effect of climate and living matter acting on earthy 
parent material, as conditioned by relief over periods of time. 

Soil blowing. Soil material is easily moved and deposited by wind. 
Soil separates. Mineral particles less than 2 millimeters in equivalent 

diameter and ranging between specified size limits. The names and 
sizes of separates recognized in the United States are as follows: 
very coarse sand (2.0 millimeters to 1.0 millimeter); coarse sand (1.0 
to 0.5 millimeter); 111edi11111 sand (0.5 to 0.25 millimeter); fine sand 
(0.25 to 0.10 millimeter); very fine sand (0.10 to 0.05 millimeter); silt 
(0.05 to 0.002 millimeter); and clay (less than 0.002 millimeter). 

Solum. The upper part of a soil profile, above the C horizon, in which 
the processes of soil formation are active. The solum in mature soil 
consists of the A and B horizons. Generally, the characteristics of 
the material in these horizons are unlike those of the underlying 
material. The living roots and other plant and animal life charac
teristics of the soil are largely confined to the solum. 

Stones. Rock fragments 10 to 24 inches (25 to 60 centimeters) in diame
ter. 

Stony. Refers to a soil containing stones in numbers that interfere with 
or prevent tillage. 

Stratified. Arranged in strata, or layers. The term refers to geologic 
material. Layers in soils that result from the processes of soil for
mation are called horizons; those inherited from the parent material 
are called strata. 

Stripcropping. Growing crops in a systematic arrangement of strips or 
bands which provide vegetative barriers to wind and water erosion. 

Structure, soil. The arrangement of primary soil particles into com
pound particles or aggregates that are separated from adjoining ag
gregates. The principal forms of soil structure are-platy 

(laminated), prismatic (vertical axis of aggregates longer than 
horizontal), 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 parti
cles adhering without any regular cleavage, as in many hardpans). 

Stubble mulch. Stubble or other crop residue left on the soil, or partly 
worked into the soil, to provide protection from soil blowing and 
water erosion after harvest, during preparation of a seedbed for the 
next crop, and during the early growing' 'period of the new crop. 

Subsoil. Technically, the B horizon; roughly, the part of the solum below 
plow depth. 

Subsoiling. Tilling a soil below normal plow depth, ordinarily to shatter 
a hardpan or claypan. 

Substratum. The part of the soil below the solum. 
Subsurface layer. Technically, the A2 horizon. Generally refers to a 

leached horizon lighter in color and lower in content of organic 
matter than the overlying surface layer. 

Surface soil. The soil ordinarily moved in tillage, or its equivalent in un
cultivated soil, ranging in depth from 4 to 10 inches (10 to 25 cen
timeters). Frequently designated as the "plow layer," or the "Ap 
horizon." 

Taxadj.mcts. Soils that cannot be classified in a series recognized in the 
classification system. Such soils are named for a series they 
strongly resemble and are designated as taxadjuncts to that series 
because they differ in ways too small to be of consequence in in
terpreting their use or management. 

Terminal moraine. A belt of thick glacial drift that generally marks the 
termination of important glacial advances. 

Terrace. An embankment, or ridge, constructed across sloping soils on 
the contour or at a slight angle to the contour. The terrace inter
cepts surface runoff so that it can soak into the soil or flow slowly 
to a prepared outlet without harm. A terrace in a field is generally 
built so that the field can be farmed. A terrace intended mainly for 
drainage has a deep channel that is maintained in permanent sod. 

Terrace (geologic). An old alluvial plain, ordinarily flat or undulating, 
bordering a river, a lake, or the sea. A stream terrace is frequently 
called a second bottom, in contrast with a flood plain, and is seldom 
subject to overflow. A marine terrace, 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 pro
portion of fine particles, are sand, loamy sand, sandy loam, loam, 
silt, silt, loam, sanay clay loam, ,elay loam, silty clay loam, sandy 
clay, silty clay, and clay. The sand, loamy sand, and sandy loam 
classes may be further divided by specifying "coarse," "fine," or 
"very fine." 

Thin layer. Otherwise suitable soil material too thin for the specified 
use. 

Tile drain. Concrete, plastic, or ceramic pipe used to provide water out
lets from the soil. The pipe is placed in the surface layer or subsoil 
at a suitable depth and at suitable intervals. 

Till plain. An extensive flat to undulating area underlain by glacial till. 
Tilth, soil. The condition of the soil, especially the soil structure, as re

lated to the growth of plants. Good tilth refers to the friable state 
and is associated with high noncapillary porosity and stable struc
ture. A soil in poor tilth is nonfriable, hard, nonaggregated, and dif
ficult to till. 

Too clayey. The soil is slippery and sticky when wet and is slow to dry. 
Too sandy. The soil is soft and loose, droughty, and low in fertility. 
Topsoil (engineering). Presumably a fertile soil or soil material, or one 

that responds to fertilization, ordinarily rich in organic matter, used 
to topdress roadbanks, lawns, and gardens. 

Trace elements. The chemical elements in soils, in only extremely small 
amounts, essential to plant growth. Examples are zinc, cobalt, man
ganese, copper, and iron. 

Upland (geology). Land at a higher elevation, in general, than the alluvi
al plain or stream terrace; land above the lowlands along streams. 

Unstable fill. Risk of caving or sloughing in banks of fill material. 
Variant, soil. A soil having properties sufficiently different 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. 
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Varve. A sedimentary layer or a lamina or sequence of laminae 
deposited in a body of still water within 1 year; specifically, a thin 
pair of graded glaciolacustrine layers 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 ap
parent water table is indicated by the level at which water stands 
in an uncased borehole after adequate time is allowed_ for adjust
ment in the surrounding soil. 
Water table, artesian. A water table under hydrostatic head, 
generally beneath an impermeable layer. When this layer is 
penetrated, the water level rises in an uncased borehole. 
Water table, perched. A water table standing above an unsaturated 

zone. In places an upper, or perched, water table is separated from 
a lower one by a dry zone. 

Weathering. All physical and chemical changes produced in rocks or 
other deposits at or near the earth's surface by atmospheric agents. 
These changes result in disintegration and decomposition of the 
material. 

Well graded. Refers to a soil or soil material consisting of particles well 
distributed over a wide range in size or diameter. Such a soil nor
mally can be easily increased in density and bearing properties by 
compaction. Contrasts with poorly graded soil. 

Wetness. The soil is wet during the period of use. 
Wilting point (or permanent wilting point). The moisture content of 

soil, on an ovendry basis, at which a plant (specifically sunflower) 
wilts so much that it does not recover when placed in a humid, dark 
chamber. 
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Fignre 1.-Dark-colored Parkhill soils and the light-colored Capac Variant in an area of Capac Variant-Parkhill 
complex. 

Fignre 2.-Sprinkler irrigation helps to control soil blowing on Palms muck. 
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Fignre 3.-Pipestone-Tedrow loamy sands, 0 to 2 percent slopes. The foreground is planted to corn, and the 
background is a typical wooded area of birch and aspen. 

Fignre 4.-Willows planted on Tobico muck to prevent soil blowing. 

81 
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Figure 5.-Water standing in low areas of Toledo clay loam where a tile system has not been installed. 

Figure 6.-Installation of a subsurface drainage system to remove 
excess water from Capac loam, 0 to 3 percent slopes. 

Figure 7.-Soil blowing in an unprotected area of Selfridge loamy sand, 
0 to 2 percent slopes. 
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Figure 8.-Grassed waterway in a gently sloping area of Perrinton loam, 2 to 6 percent slopes. 

Figure 9.-Water from a flowing stream impounded behind a dam on Lenawee clay loam. 
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SOIL SURVEY 

TABLE 1,--TEMPERATURE AND PRECIPITATION 

LData were recorded at Alma in the period 1945-74] 

Temperature ·Precipitation 

2 years in l 2 years in 10: 
I 10 will have-- Average I will have-- I Average _, I I I I 

Month lAverage'AveragelAverage' lnumber oflAverage' I lnumber oflAverage I 
I d_ aily daily I daily Maximum Minimum I p;rowing I Less I More ldays withlsnowfall I I I I 

lmaximum minimum' higher lower degree I than--lthan--'0.1 inch I 
I I 

th an-- th an-- days 1 or more 

I OE OE OE OE OE Units In In In In. I 
I 
I 

January---- I 30.0 14,3 22.2 52 -15 0 1. 47 .67 2.15 4 10.8 

February--- 32,6 14.6 23.6 51 -14 0 1.26 .65 1. 79 4 8.9 

March------ 42.6 24.1 33,4 71 - 2 10 1. 99 1. 16 2. 72 5 8.0 

April------ 58.o 35,5 46.8 82 17 79 2. 91 1. 8 3 3. 88 7 1. 7 
I 
I 

May-------- 69.4 44,7 57,1 87 27 257 3. 06 I 1.93 4. 09 7 T2 I 
I 
I 

June------- 79,7 55,5 67.6 95 37 536 3. 12 I 1. 9 4 4. 19 6 0 I 
I 
I 

July------- 83,8 59,3 71.5 95 44 675 2,79 I 1. 4 3 3, 97 6 0 I 
I 
I 

August----- 82.0 57. 7 69.9 95 42 624 3,31 I 1. 98 4.50 6 0 I 
I 
I 

September-- 74.0 50.8 62.4 92 31 385 3, 11 I 1. 71 4,35 6 0 I 
I 
I 

October---- 63,3 41. 5 52.4 84 23 155 2.35 I 1.17 3,38 5 0.2 I 
I I I 
I I I 

November---: 46.4 31. 1 38,7 70 7 15 2,34 I 1. 54 I 3,07 6 3,4 I I 
I I I 
I I I 

December---: 34,3 20.4 27.4 59 4 0 1. 98 I ,95 I 2,87 5 8.2 I I 
I I I 
I I I 
I I I 
I I I 

Year-----: 58.0 37,4 47. 7 97 -16 2,736 29,69 126.25 133,01 67 41. 2 
I 

1A growing degree day is an index of the amount of heat available for pl ant 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 is minimal for 

2Trace. 
the principal crops in the survey area (50° F) • 
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TABLE 2.--FREEZE DATES IN SPRING AND FALL 

[Data were recordert at Alma in the period 1930-74) 

Probability 

Last freezing; 
temperature 
in spring;: 

1 year in 10 

240 F 
or lower 

later than----- Aoril 

2 years in 10 
later than----- April 

5 years in 10 
later than----- April 

First freezinci; 
temperature 
in fall: 

1 year in 10 

Minimum temperature 

24 

20 

12 

280 F 
or lower 

May 

May 

April 

11 

6 

27 

320 F 
or lower 

May 

May 

May 

23 

18 

10 

earlier than--- October 21 October 4 September 21 

2 years in 10 
earlier than--- October 26 October 10 September 26 

5 years in 10 
earlier than--- November 5 October 22 October 

TABLE 3.--GROWING SEASON LENGTH 

[Data were recorded at Alma in the period 1930-74) 

Probability 

9 years in 10-

8 years in 10-

5 years in 10-

2 years in 10-

year in 10--

Daily minimum temperature 
durin~ ~rowin~ season 

Hir.;her HiP.;her Hio;her 
than than than 
240 F 280 f' 320 F 
Q~ Q..2ll Days 

186 157 129 

193 164 136 

207 177 148 

220 190 160 

227 197 167 

6 
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SOIL SURVEY 

TABLE 4.--ACREAGE AND PROPORTIONATE EXTENT 0~ THE SOILS 

Map i 
symbol I 

Soil name 

Ad 
AfA 
AkA 
ArB 
Arc 
Be 
BoB 
CaA 
CcA 
Ce 
Ch 
Co 
Cr 
DxA 
Ed 
Gd 
Ho 
HuB 
ItA 
Ke 
La 
Le 
MaB 
MaC 
Mc 
MeA 
MtB 
MvB 
OaB 
Oe 
Pa 
Ph 
PkB 
PkC 
PlA 
PpA 
PrA 
Ps 
PtB 
PtC 
RdA 
Sa 
SeA 
Sk 
Sn 
SpB 
SpC 
TdA 
TeA 
Th 
Tm 
To 
Ts 
Ve 
Wa 
WxA 

' ' ' Adrian muck------------------------------------------------------------------------1 
Aquents-Udorthents complex, 0 to 3 percent slopes----------------------------------: 
Arkona loamy sand, 0 to 2 percent slopes-------------------------------------------: 
Arkport loamy fine sand, 1 to 6 percent slopes-------------------------------------: 
Arkport loamy fine sand, 6 to 12 percent slopes------------------------------------: 
Belleville loamy sand---------------------------------~----------------------------1 
Boyer loamy sand, Oto 6 percent slopes--------------------------------------------1 
Capac loam, Oto 3 percent slopes--------------------------------------------------: 
Capac Variant-Parkhill complex, 0 to 2 percent slopes------------------------------: 
Ceresco fine sandy loam, gravelly substratum---------------------------------------: 
Cohoctah fine sandy loam, gravelly substratum--------------------------------------: 
Cohoctah-Ceresco fine sandy loams, gravelly substratum-----------------------------: 
Corunna sandy loam-----------------------------------------------------------------1 
Dixboro fine sandy loam, 0 to 3 percent slopes-------------------------------------: 
Edwards muck-'---------------------------------------------------------------------1 
Gilford sandy loam, gravelly substratum--------------------------------------------' 
Houghton muck----------------------------------------------------------------------
Huntington silt loam, 1 to 5 percent slopes---------------------------------------
Ithaca loam, Oto 3 percent slopes-------------------------------------------------
Kingsville loamy sand-------------------------------------------------------------
Lamson loamy very fine s9nd-------------------------------------------------------
Lenawee clay loam------------------------------------------------------------------
Marlette sandy loam, 2 to 6 percent slopes----------------------------------------
Marlette sandy loam, 6 to 12 percent slopes----------------------------------------
Martisco muck----------------------------------------------------------------------
Met amor a-Capac' sandy lo ams, O to 2 percent slopes----------------------------------, 
Metea loamy sand, 0 to 6 percent slopes--------------------------------------------: 
Metea Variant cobbly loamy sand, 2 to 6 percent slopes-----------------------------: 
Oakville fine sand, Oto 6 percent slopes------------------------------------------: 
Olentangy muck---------------------------------------------------------------------1 
Palms muck-------------------------------------------------------------------------1 
Parkhill loam----------------------------------------------------------------------1 
Perrinton loam, 2 to 6 percent slopes----------------------------------------------: 
Perrinton loam, 6 to 12 percent slopes---------------------------------------------: 
Pert clay loam, 0 to 2 percent slopes----------------------------------------------1 
Pipestone-Tedrow loamy sands, Oto 2 percent slopes--------------------------------: 
Pipestone-Tedrow loamy sands, loamy substratum, Oto 2 percent slopes--------------: 
Pits-------------------------------------------------------------------------------1 
Plainfield loamy sand, Oto 6 percent slopes----------------------------------~----: 

'Plainfield loamy sand, 6 to 18 percent slopes--------------------------------------1 
Riverdale loamy sand, 0 to 2 percent slopes----------------------------------------: 
Saranac silty clay loam, frequently flooded----------------------------------------: 
Selfridge loamy sand, 0 to 2 percent slopes----------------------------------------1 
Sickles loamy sand-----------------------------------------------------------------1 
Sloan loam, wet--------------------------------------------------------------------1 
Spinks loamy sand, Oto 6 percent slopes-------------------------------------------: 
Spinks loamy sand, 6 to 12 percent slopes------------------------------------------: 
Tedrow loamy sand, 0 to 2 Percent slopes-------------------------------------------1 
Tedrow loamy sand, loamy substratum, Oto 2 percent slopes-------------------------: 
Thomas muck------------------------------------------------------------------------1 
Tobico muck------------------------------------------------------------------------1 

,Toledo clay loam-------------------------------------------------------------------1 
I Toledo-Sickles complex-------------------------------------------------------------: 
:vestaburg loamy sand---------------------------------------------------------------1 
I Wauseon sandy loam----------------------~------------------------------------------1 
IWixom loamy sand, 0 to 2 percent slopes--------------------------------------------1 

Water-------------------------------------------------------------------------1 
I 

Acres 

2,490 
225 

1 t 135 
3,290 

410 
7,530 
6,855 

43,960 
3,125 
1,290 
1,055 
1,815 

10,490 
6,005 

505 
3,335 
2,320 

285 
10,355 
10,375 
2,945 

19,890 
12,390 
5,100 

320 
14,015 
3,025 

640 
3,415 

395 
1,110 

80,580 
5,555 
4,350 
4,050 
5,325 
3 t 100 

950 
3,560 

585 
5,400 
2,650 

19,670 
4,345 
2,090 
1,545 

640 
8,625 
6,755 
2,950 
1,490 
8,185 

980 
4,555 

860 
1,520 
1,830 

,-----------
Total-------------------------------------------------------------------: 362,240 

Percent 

0.1 
0.1 
0.3 
0.9 
0. 1 
2. 1 
1. 9 

12.0 
0.9 
0.4 
0.3 
0.5 
2,9 
1. 7 
o. 1 
0.9 
o.6 
0.1 
2,9 
2,9 
0.8 
5.5 
3,4 
1. 4 
0.1 
3,9 
0.8 
0.2 
0.9 
o. 1 
0.3 

22.1 
1. 5 
1.2 
1.1 
1. 5 
0,9 
0.3 
1.0 
0.2 
1. 5 
0.1 
5.4 
1.2 
0.6 
0.4 
0.2 
2.4 
1.9 
0.8 
0.4 
2.3 
0.3 
1. 3 
0.2 
0.4 
0.5 

100.0 
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TABLE 5.-'-YIELDS PER ACRE OF CROPS 

[Yields are those that can be expected under a high level of management. The estimates were made in 1976. 
Absence of a yield figure indicates the crop is seldom grown or the soil is not suited to the crop. 
Only arable soils are listed) 

I I I 
I I I 

Soil name and I I Wheat, I Gr·ass-I I I 

map symbol Corn :corn silage' Oats winter Soybeans 'legume hay Grass hay 
I 

Bu Ton Bu Bu Bu Ton 19.!!. 

Adrian: 
Ad----------------------- 75 10 23 2.4 

Arkona: 
AkA---------------------- 90 15 80 42 32 3.8 

Arkport: 
ArB---------------------- 90 18 70 40 28 3.5 

ArC---------------------- 70 14 55 38 3.0 

Belleville: 
Be----------------------- 80 13 60 38 33 4.0 

Boyer: 
BoB---------------------- 70 12 50 30 28 2.6 

Capac: 
CaA---------------------- 105 17 80 45 36 3.6 

Ceresco: 
Ce----------------------- 95 16 70 38 38 4.0 

Cohoctah: 
Ch----------------------- 3.0 

Corunna: 
Cr----------------------- 105 17 90 45 36 4.0 

Dixboro: 
DxA---------------------- 100 16 60 45 35 4.0 

Gilford: 
Gd----------------------- 90 16 55 45 30 3.8 

Houghton: 
Ho----------------------- 90 15 34 3.0 

Huntington: 
HuB---------------------- 100 70 45 37 3.0 

Ithaca: 
ItA---------------------- 110 18 90 50 40 4.2 

Kingsville: 
Ke----------------------- 75 70 30 3.0 

Lamson: 
La----------------------- 90 18 50 45 28 3.5 

Lenawee: 
Le----------------------- 105 17 75 48 38 3.0 

Marlette: 
MaB---------------------- 100 18 75 45 32 3.5 

MaC---------------------- 85 15 75 42 26 3.3 

Metamora: 
1MeA---------------------, 100 17 74 45 36 3.6 

I 
I 

Mete a: I 
I 

MtB----------------------1 85 14 65 42 30 2.8 
I 
I 

See footnote at end of table. 
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TABLE 5.--YIELDS PER ACRE OF CROPS--Continued 

I I 
I I 

Soil name and I Wheat, I Grass-I I 

map symbol Corn Corn silage' Oats winter Soybeans :1egume hay Grass hay 
I 

!!Y. IQn. !!Y. !!Y. !!Y. IQn. 12!1. 
Oakville: 
OaB---------------------- 50 8 48 24 2.0 

Olen tangy: I 

Oe----------------------- 100 I 40 I 
I 
I 

Palms: I 
I 

Pa----------------------- 105 17 I 3,0 I 
I I 
I I 

Parkhill: I I 
I I 

Ph-----------------------, 115 17 I 80 55 I 40 4.2 I I 
I I I 
I I I 

Perrinton: I I I 
I I I 

PkB----------------------: 100 17 I 80 45 I 28 4.5 I I 
I I I 
I I I 

PkC----------------------: 90 15 I 75 42 I 4.2 I I 
I I I I 
I I I I 

Pert: I I I I 
I I I I I 

PlA----------------------1 100 I 17 I 80 50 I 40 I 4.2 I I I I 
I I I I I I 
I I I I I I 

Pipestone: : I I I I I 
I I I I I 

1PpA---------------------: 10 I I I I I 3.0 I I I I I 
I I I I I I 
I I I I I I 

1PrA---------------------: 65 I 11 I 60 I 30 I I 2.6 I I ' I I 
I I I I I I 
I I I I I ' Plainfield: I I I I I I 

' l l l l l 

PtB----------------------: 40 I 6 I 35 I I I 2.0 l l I l l 
I I I I I I 
I I I I I I 

Riverdale: I I I I I I 
l I I I l l 

RdA----------------------: 75 I 14 I 60 I 32 I 30 I 3,5 I I I I I 
I I I I I I 
I l I l I I 

Selfridge: I I I I I I 
l I I l l I 

SeA----------------------: 90 I 14 I 10 I 42 I 33 I 3.2 I l I I I 
I I I I I I 
I I l I I l 

Sickles: I I I I I I 
I I I ' l l 

Sk-----------------------: 90 I 15 I 10 I 40 I 30 I 4.2 I I I ' l 
I I I I I I 
I l ' I I I 

Spinks: I I I I I I 
I I I l I I 

SpB----------------------: 65 I 9 I 60 I 30 I 27 I 3.0 I I I ' l 
I I I I I I 
I I l l I l 

SpC----------------------: 57 I 8 I 55 I 30 I I 
I I I I I 

I I I I ' I 
l l l ' l l 

Tedrow: I I I I I I 
I l I I I l 

TdA----------------------: 10 I 10 I 50 I 30 I 20 I 
I l I I I 

I I I I I I 
I I l I I I 

TeA----------------------: Bo I 12 I 65 I 40 I 28 I 3,5 I l I l l 
I I I I I I 
l l l l l l 

Thomas: I I I I I I 
I l I I l I 

Th-----------------------: 95 I 14 I I I I 3.0 I I I I I 
I I I I I I 
I I I I l l 

Tobico: I I I I I I 
I I l I I l 

Tm-----------------------: 10 I 13 I 55 I 35 I 23 I 2.6 l ' l I l 
I I I I I I 
l ' I l l I 

Vestaburg: I I I I I I 
l I I I I ' Ve-----------------------: 80 I 14 I 60 I I 25 I 3.5 l I I I I 
I I I I I I 
I I I I l I 

Wauseon: I I I I I I 
I I I I l I 

wa-----------------------: 100 I 17 I 85 I 45 I 35 I 4.0 l I I I I 
I I I I I I 
I I I I I I Wixom: I I I I I I 
I I I I I I 

WxA----------------------: 95 I 16 I 80 I 45 I 35 I 3.8 I l I I I 
I I I I I I 

1This map unit is made up of two or more dominant kinds of soil. See map unit description for the 
composition and behavior of the whole map unit. 



GRATIOT COUNTY, MICHIGAN 

TABLE 6.--CAPABILITY CLASSES AND SUBCLASSES 

[Miscellaneous areas are not included. Absence of an 
entry means that no soil is in that class or 
subclass] 

Cl ass 

I 

II 

III 

IV 

V 

VI 

VII 

VIII 

\Major management concerns 
Total : : : 

acreage: Erosion : Wetness : 
I ( e) I (w) I 

! ~ ! ~ I 
I I I 
I I I 
I I I 
I I I 
I I I 

---1 I I 
I I I 
I I I 

210,875\ 21,520 \ 189,355 \ 
I I I 
I I I 

112,535\ 13,525 : 87,195 \ 
I I I 
I I I 

23,545\ \ 19,985 \ 
I I I 
I I I 

7 ,610\ \ 7,610 \ 
I I I 
I I I 

4,670\ \ 3,445 \ 
I I I 

·- : : : 
---1 I I 

I I I 
I I I 
I I I 

---1 I I 
I I I 

<subclass) 
Soil 

problem 
(s) 

11,815 

3,560 

1,225 

91 



92 SOIL SURVEY 

TABLE 7,--WOODLAND MANAGEMENT AND PRODUCTIVITY 

(Only the soils suitable for production of commercial trees are listed. Absence of an entry indicates that 
information was not available] 

Soil name and 
map symbol 

!~~~~.,--~~M~a=n~a=g~e~m~e~n~t._.c~o~n~c~e~r~n~s~-,.~~~~~·__,P~o~t~e~n~t~i~a~l._..p~r~o~d~u~c~t~i+v~i~t~y~: 
, : Equip- : : : , 
:Erosion : ment :seedling: Wind- , Plant : Important trees :site: Trees to pl ant 
:hazard : limita-:mortal- : throw :competi-: :index: 
i i tion i ity i hazard i tion / / 
I I I I I l I 

Adrian: l : : : : : : 
Ad----------------:Slight :severe :severe :severe :severe :Red maple-----------: 46 : 

: : : : : :silver maple--------: : 
: : : : : lWhite ash-----------: : 
: : : : : : Quaking aspen-------: : 
t I I I I I I I 
I I I I I I I I 

Arkona: : : : : : : : : 
AkA---------------: Slight : Moderate: Moderate: Slight : Slight : Quaking aspen-------: 60 'White spruce, 

: : : · : : : Bigtooth aspen------: Austrian pine, 
1 : : : : :Paper birch---------: Norway spruce. 

Arkport: 
ArB, ArC---------- Slight 

I 
I 
I 
I 
I 
I 

Belleville: : 
Be----------------:s1ight 

I 
I 
I 
I 
I 
I 
I 
I 

Boyer: : 
BoB---------------:Slight 

I 
I 
I 
I 
I 
I 
I 
I 

Capac: l 
CaA---------------ISlight 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Capac Variant: l 
1ccA: : 

Capac Vari ant I 
part-----------lSlight 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Parkhill part---lSlight 
I 
I 
I 
I 
I 
I 

Ceresco: l 
Ce----------------lSlight 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

l : : : lWhite ash-----------: 
: : : : :alack cherry--------: 
: : : : :sugar maple---------: 
: : : : : Amerio an basswood---: 
: : : : :Eastern white pine--( 
I I t t I I 
I I I I I I 

I 
I 
I 
I 
I 
I 
I 
I 

I I I I I 
I I I I I 

Slight :slight :slight :Moderate:sugar maple---------: 61 
: : : :Red pine------------: 
: : : :Eastern white pine--: 
t I I I I 
I I I I 
I I I I 
I I I I 

Severe :Moderate:Moderate:severe Quaking aspen-------: 44 
: : : Red maple-----------: 
: : : Tamarack------------: 
: : : Black ash----------- l 
I I I 
I I I 
I I I 
I I I 

: Slight :slight lSlight :Moderate,Northern red oak----: 66 
I 
I 
I 

: : : :white oak-----------: 
: : : : American basswood--- I 
: : : :sugar maple---------: 
I I I I I 
I I I I I 
I I I I I 
I I I I I 

Moderate'Slight :slight :severe :sugar maple---------: 61 

I 
I 
I 

Moderate I Slight 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Se,vere I Severe 
I 
I 
I 
I 
I 
I 
I 

I I 

:Moderate:Slight 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 

I : INorthern red oak----: 
: : : American basswood---: 
: : :Paper birch---------: 
I I Quaking aspen------- I 
: : Black oak-----------: 
: : Red maple-----------: 
: : Yellow birch--------: 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 

:slight :severe :sugar maple---------: 61 
t l lNorthern red oak----1 
: : !American basswood---! 
I I iRed maple-----------: 
I I iWhite oak-----------1 
I I I I 
I 1 I I 

'Moderate'Severe 'Red maple-----------1 66 
Silver maple--------1 
White ash-----------1 

Slight Severe 

: 
I 
I 

Northern red oak----1 66 
White ash-----------1 
Red maple-----------1 
Silver maple--------1 
Eastern cottonwood--: 
American sycamore--- l 
Hackberry-----------: 

I 
I 

See footnote at end of table. 

I 
I 
I 

:Norway spruce, 
: red pine, 
I eastern white pine. 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

:Eastern white pine, 
: red pine, 
I white spruce, 
I 
I 
I 
I 
I 
I 

lEastern white pine, 
white spruce, 
Norway spruce. 

I 
I 
I 
I 
I 
I 
I 

White spruce. 

:White spruce. 
I 

' I 
I 
I 
I 
I 
I 

:Eastern white pine, 
I white spruce, 
I eastern cottonwood. 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



Soil name and 
map symbol 

GRATIOT COUNTY, MICHIGAN 

TABLE 7,--WOODLAND MANAGEMENT AND PRODUCTIVITY--Continued 

!~~~~,-~~M~a~n~a~g~e_m_e_n_t ___ c_o~n_c~e~r~n~s~-...~~~~~l__,P~o~t~e_n~t_i_a_l__.p~r~o~d~u~c~t~i~v~i~t.Y~! 
, Equip- l l l , 
!Erosion ment !Seedling! Wind- , Plant l Important trees 'Site l 
!hazard limita-lmortal- l throw lcompeti-l index: I tion I ity I hazard I tion I / 

I I t I 

Cohoctah: I I I I l 

93 

Trees to pl ant 

Ch----------------lSlight Severe !Severe IModeratelSevere Red maple----------- 66 !Eastern cottonwood, 

1co: 
Cohoctah 

Ceresco 

I I I I Eastern cottonwood-- I white ash, 
I l I l Silver maple-------- I white spruce, 
I l I l White ash----------- I Austrian pine. 
I I l l Swamp white oak----- I 
I l i I American sycamore--- I 
I t t t t 
I I : i l 

part---lSlight Severe !Severe IModeratelSevere !Red maple----------- 66 !Eastern cottonwood, 
I I I i I Eastern cottonwood-- I white spruce, 
I l l I i Silver maple-------- l 
I I ' I l White ash----------- i 
I i i !Swamp white oak----- i 
I I I I American sycamore--- I 

'I I I I I 
I I I I I 

part----lSlight 'ModerateiSlight Slight !Severe !Northern red oak---- 66 !Eastern white pine, 
I I l !White ash----------- I white spruce, 

I I !Red maple----------- l eastern cottonwood. I 
I 

: 
: 
: 
I 

l l l Silver maple-------- l 
l I !Eastern cottonwood-- l 
i I I Hackberry----------- i 
I I I I 
I I I I 

Corunna: l I I I t I 
Cr--~-------------lSlight 

: 
I 
I 
I 

I 
: 
I 
I 
I 

Dixboro: I 
DxA---------------ISlight 

' : 
I 
: 
I 
I 
: 
I 
I 

I 
Edwards: i 
Ed----------------lSlight 

I 
I 

: 
I 
I 
I 
I 
I 

Gilford: I 
Gd----------------lSlight 

: 
: 

Houghton: 
Ho---------------- Slight 

I 
I 
I 

I 
I 
I 
I 
I 

: 

Severe IModeratelModerate!Severe !Red maple----------- 56 !Eastern cottonwood, 
I I I !White ash----------- I white ash, 
' I i !American basswood--- I eastern white pine, 

I I I Silver maple-------- I American sycamore. 
I i !Swamp white oak----- I 
1 l !Northern pin oak----

1 I Black oak-----------
1 !Swamp white oak-----
, I 
I I 

I : 

I 
I 

: 
: 
I 
I 
I 
I 

Moderate,Slight 
I 

Slight HoderatelNorthern red oak----1 
!White oak-----------1 
!Northern pin oak----l 
!Black oak-----------1 
IShagbark hickory----! 

65 'Eastern white pine, 
white spruce, 
poplar. 

Severe 

!Severe 
I 
I 

: 
: 
I 
I 

I 
: 
: 
!Severe 
I 
I 
I 

I 
I 
I 

I 
I 

I 
I 

Severe 

Severe 

Severe 

'Severe 

Severe 

Severe 

I 
I 
I 

!Severe 
I 
I 
I 
I 

: 
: 
I 
I 
I 
I 
I 
I 

!Severe 
: 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

: 
!Severe 
I 
I 

: 
I 
I 

!Bitternut hickory---: 
!American basswood---' 
!Sugar maple---------
' I I 
I 

!Red maple----------
iWhite ash----------
lGreen ash-----------
lBlack cherry--------
lSwamp white oak-----
lSilver maple--------
: 
I 
I 

!Red maple----------
iSilver maple-------
: Amerio an I? ass wood--- I 
!White ash-----------, 
Swamp white oak-----l 
Bur oak-------------1 

I 
I 
I 
I 

Red maple-----------1 
Silver maple--------1 
White ash-----------1 
Quaking aspen------- I 

I 
I 

46 

56 Eastern white pine, 
I silver maple, 
l Norway spruce, 
i white spruce, 
I eastern cottonwood. 
I 
I 
I 
I 

I 
46 l 

: 
I 
I 
I 
I 
I 
I 

See footnote at end of table. 
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Soil name and 
map symbol 

SOIL SURVEY 

TABLE 7.--WOODLAND MANAGEMENT AND PRODUCTIVITY--Continued 

1 Management concerns I Potential productiv
1
ity I :~~~~~,-E.,,.-~i-----=-r,.__ ....... ~ ....... ~,----~=-~...-~~~-+-,--';.a;..aa=a=:.=;.....i; .... ...;..;;=.;:;=..-=-...__, 

, , qu P- , , , , , 
iErosion i ment iSeedlingi Wind- , Plant i Important trees iSite: 
ihazard : limita-imortal- : throw lcompeti-1 lindexi 
I I tion I ity I hazard ' tion I I I 
: : I : : : : 

Huntington: : : 1 
: : : 

Trees to pl mt 

HuB---------------iSlight ISlight Slight Slight ModerateiYellow-poplar-------1 95 iYellow-poplar, 
: : INorthern red oak----: 85 : black walnut, 
: : : : : black locust 1 

I I I I I eastern white pine. 
I I I I 
I I I I 

Ithaca: : : : : 
ItA---------------ISlight Moderate Slight Slight ModerateiNorthern red oak----: 66 'White spruce, 

i , :sugar maple---------: Norway spruce, 
: : IAmerican basswood---: Austrian pine. 
: : : White oak----------- I 
: : : Northern pin o ak----1 
: I : Sh agb ark hickory----: 
I I I I 
I I I I 

Kingsville: : : , : I 
Ke----------------lSlight Severe Severe IModerateiSevere !Quaking aspen-------: 45 

I I I iSilver maple--------: 
I t I I I I 
I I I I I I 

Lams on: : I : : : I : 
: 
I 
I 

La----------------lSlight !Severe :severe :severe !Severe IEastern white pine--: 54 INorthern white-cedar, 
: white ash. : : : : : Red maple-----------: 56 

: : : I !Swamp white oak-----: 
l I 1 t I I 

Lenawee: : i : , I I : 
Le----------------lSlight :severe :severe IModeratelSevere !Red maple-----------1 

I : : : : IWhite ash-----------: 
: : I : : : American basswood---: 
: : : i : ISilver maple--------: 
I I I I i I I 
I I I I I I 

Marlette: : : : : 1 I 

I 
I 
I 
I 

: 
70 !White ash, 
71 I Norway spruce, 
71 : eastern white pine, 
70 I northern white-cedar. 

I 
I 
I 
I 

MaB, MaC----------iSlight 'Slight 'Slight ISlight Severe Sugar maple---------: 61 White spruce, 
eastern cottonwood. : : Northern red oak----1 

: I White ash-----------: 
: : American basswood---! 
I I Black cherry--------: 
: : White oak-----------: 
I I 
I I 

Martisco: : I 
Mc----------------lSlight Severe Severe :severe 

Metamora: 
1MeA: 

I 
I 
I 
I 
I 
I 

Metamora part---lSlight 
: 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Capac part------'Slight 

Mete a: 
MtB--------------- Slight 

I 
I 
I 
I 
I 

Moderate: Slight 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I I 

I Moderate I Slight 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 

I 
I 
I 
I 
I 
I 

I Slight 
: 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 

Slight 

Slight Moderate: Slight 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

See footnote at end of table. 

I 
I 
I 
I 

Moderate,Red maple-----------1 

:severe 
I 
I 
I 
I 

: 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

:severe 
I 
I 
I 
I 
I 
I 

: 
I 
I 
I 
I 
I 
I 

I I 
I I 
I I 
I I 
I I 
I I 

INorthern red oak----: 
IWhite ash-----------: 
IBitternut hickory---1 
IGreen ash-----------: 
IShagbark hickory----: 
IAmerican basswood---: 
:sugar maple---------: 
iRed maple-----------: 
I I 
I I 

:sugar maple---------: 
INorthern red oak----: 
American basswood---! 
Paper birch---------1 
Quaking aspen-------: 
Black oak-----------: 
Red maple-----------: 
Yellow birch--------1 

I 
I 
I 
I 

Moderate Northern red oak----: 
,White oak-----------1 
:sugar maple---------: 
IAmerican basswood---: 
iBlack cherry--------1 

I 
I 

46 I 

66 

61 

I 
I 
I 
I 
I 
I 
I 
I 

White spruce, 
Norway spruce, 
eastern.white pine, 
northern white-cedar. 

Eastern white pine, 
white spruce, 
Norway spruce. 

66 !Eastern white pine, 
red pine, 
black cherry, 
Austrian pine, 
European alder. 



Soi 1 name and 
map symbol 

Metea Variant: 

Erosion 
hazard 

MvB--------------- Slight 

Oakville: 
OaB---------------,Slight 

1 
1 

: 
I 
I 
I 
I 
1 
1 

Olentangy: I 
Oe----------------lSlight 

Palms:· 
Pa---------------- Slight 

Parkhill: 
Ph---------------- Slight 

Perrinton: 
PkB, PkC---------- Slight 

Pert: 
PlA---------------,Slight 

1 
1 

: 
1 
1 
1 
1 
I 
I 
I 
I 

Pipestone: I 
1PpA: 

Pipestone part-- Slight 

Tedrow part----- Slight 

1PrA: 
Pipestone 

1 
1 
1 

\ 
part--lSlight 

1 
1 
I 
1 

: 
1 
I 
I 
1 
1 
1 
1 
I 

GRATIOT COUNTY, MICHIGAN 95 

TABLE 7,--WOODLAND MANAGEMENT AND PRODUCTIVITY--Continued 

Mana~ement concerns 
Equip- , l 

) Potential productiyity ! 
I 1 1 

ment ISeedlingi Wind
limita-imortal- i throw 

, Pl ant : Import ant trees : Site i Trees to pl ant 
icompeti-1 linjexi 

1 
1 
1 
1 

tion ity l hazard 
1 
1 
1 

) tion ) / / 

I Slight 
1 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
1 
I 
1 
1 

Slight 

Severe 

Severe 

1 1 1 
I 1 1 

1 1 I 1 1 

I Moder ate' Slight 
: 

I Moder ate: Sugar mapl e---------1 61 
!Eastern white pine--: 

1 
1 
I 
I 
1 
I 
1 
1 
1 
1 
1 
1 
1 
1 

'Severe 

Severe 

Severe 

IRed pine------------1 
!American basswood---: 
!Northern red oak----1 
iWhite ash-----------: 
iAmerican beech------: 

1 
1 
1 
1 

Slight 'ModeratelNorthern red oak----: 66 

Severe 

IWhite oak-----------1 
iRed pine------------1 
iOuaking aspen-------: 
I Black oak----------- I 
I 1 
I I 
I I 
1 1 

Severe I : 
1 1 
1 1 
1 1 
1 1 

Severe Severe i Red maple----------- I 46 
I I Silver maple-------- I 
I I White ash-----------: 
: : Quaking aspen------- I 
I 1 I 
1 1 1 
1 I 1 
1 1 I 

Severe ,ModeratelModerate,Severe iRed maple-----------1 66 
: : I iSilver maple--------1 
i I I iWhite ash-----------: 
I 1 I I American basswood--- I 
i : : Quaking aspen-------' 
I 1 I 
I 1 I 
I 1 1 
I 1 1 

1 

Red pine. 

Red pine, 
eastern white pine, 
jack pine, 

: White spruce, 
i eastern white pine, 
: green ash, 
I eastern cottonwood, 
1 
1 
1 
1 
1 
1 

Slight ISlight Slight 'ModerateiNorthern red oak---- 66 iWhite spruce, 
: ISugar maple---------
: !American elm--------
: : American beech------
1 iWhite ash-----------
1 iAmerican basswood---, 
I 1 1 
1 1 1 
I I I I 
I I I I 

, Slight I Slight 'Slight Mod er ate I Sugar maple--------- I 61 
: I : Northern red oak----: 
: : iSilver maple--------1 
I \ \White oak-----------\ 
I I !Quaking aspen-------\ 
I I IPaper birch---------1 
I I I I 
I I I I 
I I I I 
I I I I 

l I I I 
IModerate\Severe ,Slight ,Slight iQuaking aspen-------1 60 
I I I I IBigtooth aspen------1 
I I I I I Eastern ~ottonwood--1 
I I : i !Northern red oak----1 
I I I I I I 
I I I I t I 

'ModeratelModeratelSlight 'ModeratelEastern white pine--1 
I I I Northern red 6 ak----1 
I I ISugar maple---------1 
I I I I 
I I I I 
I I I I 
I I I I 

80 
75 
70 

ModerateiModerateiSlight Slight !Northern red oak----1 66 
I I I White ash----------- I 
I : I Sh agb ark hickory---- I 
I : I Red maple----------- I 
I : : American basswood--- I 
: : : Black ash----------- I 
: : iEastern cottonwood--\ 
1 1 I 
1 1 1 

I Norway spruce, 
I red pine. 
: 
1 
1 
1 
1 
I 
1 
1 
I 

IWhite spruce, 
1 
1 
1 
1 
I 
1 

: 
1 
1 

: 
1 
1 
1 
1 

IWhite spruce, 
eastern cottonwood, 
eastern white pine, 
Norway spruce, 

Eastern white pine, 
white spruce, 
Norway spruce, 

IWhite spruce, 
I eastern cottonwood, 
I eastern white pine, 
I Norway spruce. 
: 
1 
1 
1 
1 
1 
1 

See footnote at end of table, 



96 SOIL SURVEY 

TABLE 7.--WOODLAND MANAGEMENT AND PRODUCTIVITY--Continued 

Soil name and 
map symbol 

!-------..-,,,_~M~a~n~a~~~e~m~e~n~t'-"c~o~n~c~e~r~n~s--._ ________ ,,_~P~o~t~e~n~t~i~a~l'"-"p~r~o~d~u~c~t~ivr,i~t~v,.._! 
, Equip- , I , , , 
IErosion ment :seedling! Wind- , Plant I Important trees !Site I Trees to pl ant 
!hazard limita-lmortal- I throw lcompeti-1 lindexl 
I tion / itv / hazard / tion / I 

Pipestone: , , , , , l 
1 Pr A: I I I I I I 

Tedrow part-----lSlight Moderate'Moderate'Slight IModeratelQuaking aspen-------1 
I !Swamp white oak-----1 
I !Red maple-----------1 
I I Sugar maple---------1 

!White ash-----------1 
!Eastern cottonwood--1 
!American basswood---! 
!Silver maple--------: 

Plainfield: 
PtB--------------- Slight 

R~vtirdale: 
RdA-~--~---------- Slight 

I 
I 
I 
I 
I 

Selfridge: I 
SeA---------------'Slight 

Sickles: 
Sk----------------,Slight 

Sloan: 
Sn---------------- Slight 

I 

Spinks: 
SpB, SpC---------- Slight 

Tedrow: 
TdA.-------------- Slight 

TeA--------------- Slight 

,Slight Severe ,Slight 
I I 
I I 

I I 
I I 
I I 
I I 
I I 
I I 

IModerate,ModerateiSlight 
I I I 
I I I 

I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 

ModeratelModeratelSlight 

Severe 

I I 
I I 
I I 
I I 
I I 
I I 

I 
: 
I 

Severe Severe 

I I 
I I 
I I 
I I 

ModeratelRed pine------------1 
!Eastern white pine--: 
i'J ack pine----------- I 
!Northern pin oak----1 
I I 
I I 
I I 
I I 

!Slight !Quaking aspen-------1 
I !White ash-----------1 

!Red maple-----------1 
IEastern cottonwood--! 
!Sugar maple---------: 
!American basswood---! 

I 
I 
I 

ModeratelQuaking aspen-------: 
!American beech------1 
!Black oak-----------1 
!Red maple-----------1 
!Sugar maple---------1 
!Black cherry--------1 
iAmerican basswood---: 
I I 
I I 

: I 
Severe I Quaking aspen------- I 

!Sugar maple---------1 
iNorthern white-cedar: 
!American basswood---! 

I I Red maple-----------1 
I I Silver m apl e--------1 
I I I 
I I I 
I I I 

Severe Severe !Severe ,Severe !Quaking aspen-------1 
I I Swamp white oak----- I 
I : Red maple----------- I 
t I t 
I t t 

!Slight ModeratelSlight ModeratelNorthern red oak----1 
I I !White oak-----------1 
I I IShagbark hickory----! 
: I IE astern white pine-- I 
I I I Red pine------------ I 
t I I . I 
I I I I 
I I I I 

IModerate,ModeratelModeratel--------iQuaking aspen-------1 
I I I I !Northern red oak----: 
I I I : !Sugar maple---------1 
I I I : IEastern white pine--1 
I I I I I I 
'ModeratelModerate'Slight 'ModeratelQuaking aspen-------1 

I I Swamp white o ak-----1 
I !Red maple-----------1 
I !Sugar maple---------1 
I !White ash-----------: 
I !Eastern cottonwood--! 
I !American basswood---! 
I !Silver maple--------1 
I I I 
I I I 

See footnote at end of table. 

60 

55 

Eastern white pine, 
white spruce, 
Norway spruce, 
northern white-cedar, 
red maple. 

Red pine, 
eastern white pine, 

I jack pine, 
I black cherry. 
I 
I 
I 
I 

60 !White spruce, 

60 

45 

I Norway spruce, 
' eastern white pine. 

Eastern white pine, 
Norway spruce, 
black cherry, 
Austrian pine. 

45 ,White ash, 
I Austrian pine. 
I 
I 
I 
I 

65 !Red pine, 
65 I eastern white pine, 
65 I jack pine, 
65 I Scotch pine. 
65 I 

I 
I 

60 IEastern white pine, 
I yellow-poplar, 
I white spruce, 
I Norway spruce. 
: 

60 !Eastern white pine, 
I white spruce, . 
I Norway spruce, 
I northern white-cedar, 
I red maple. 
I 
I 
I 

I 
I 
I 
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TABLE 7.--WOODLAND MANAGEMENT AND PRODUCTIVITY--Continued 
------- -----

Soil name and 
map symbol 

!-----,-=-...... M-a=n-a_.,g-e=m~e=n~t~c~o'"';n~c~e~r~n~s~__,,------~1-P~o~t~e=n~t=i=a=l~P~r~o=d=u=c~t=i..,.y=i~t-y_ 
, Equip- : : , , 
:Erosion ment :seedlinr,i Wind- , Plant : Important trees 'Site Trees to plant 
ihazard limita-imortal- : throw icompeti-l index 

Thomas: 
Th---------------- Slight 

Tobico: 
Tm----------------lSlight 

I 
I 
I 
I 
I 
I 

Toledo: : 
To----------------lSlight 

I 
I 
I 
I 

1Ts: l 
Toledo part-----lSlight 

I 
I 
I 
I 

Sickles part----lSlight 

Vestaburg: 

I 
I 
I 
I 
I 

Ve---------------- Slight 

Wauseon: 
Wa----------------,Slight 

I 
I 

Wixom: ' 
WxA--------------- Slight 

tion ity / hazard / tion / 

Severe Severe 

Severe Severe 

Severe Severe 

Severe Severe 

Severe 'Severe 

Severe Severe 

I 
I 

Severe : Severe 
I 
I 
I 
I 

Moderate: Severe 

Severe 

I 
I 
I 

Severe lRed maple----------
lWhite ash----------
: Black oak----------
' American basswood---, 
Silver maple--------: 
Black ash-----------: 

I 
I 
I 
I 

Severe Severe Quaking aspen-------: 
White ash-----------: 
Eastern cottonwood--: 

I 
I 
I 
I 

Severe Severe Quaking aspen-------\ 
Swamp white oak-----: 

I 
I 
I 
I 

Severe Severe Quaking aspen-------: 
Swamp white oak-----: 

I 
I 

Srvere Severe Quaking aspen-------: 
Sugar maple---------: 
Northern white-cedar: 
American basswood---: 

'Red maple-----------: 
Silver maple--------: 

I 
I 
I 
I 

Severe Severe Quaking aspen-------\ 
Silver maple--------: 
Eastern cottonwood--: 
Red maple-----------: 

I 
I 

I I 
I I 

'Moderate Severe Red maple-----------: 
I 
I 
I 
I 

Slight Moderate,Quaking aspen-------: 
lAmerican beech------: 
lWhite oak-----------: 
lRed maple-----------: 
:sugar maple---------: 
lBlack cherry--------: 
lAmerican basswood---\ 

56 

45 
I 
I 
I 
I 
I 
I 
I 

White spruce, 
Norway spruce, 
white ash. 

45 'White spruce., 
eastern white pine. 

45 White spruce, 
eastern white pine. 

45 

44 

66 White spruce. 
I 
I 
I 

60 lEastern white pine, 
Norway spruce, 
black cherry, 
Austrian pine. 

1This map unit is made up of two or more dominant kinds of soil. See m'ap unit description for the 
composition and behavior of the whole map unit. 
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TABLE 8,--WINDBREAKS AND ENVIRONMENTAL PLANTINGS 

[Only soils suited to windbreaks are listed, Absence of an entry means the species does not grow well on the 
soil] 

Soil name and 
map symbol Norway 

spruce 

Adrian: 
Ad-----------------

Arkona: 
AkA---------------- 26 

Arkport: 
ArB, ArC----------- 24 

Belleville: 
Be----------------- 25 

Boyer: 
808---------------- 21 

I 
I 

Capac: : 
C aA---------------- l 26 

I 
I 

C ap ac V ar i ant : : 
1CcA: l 

Capac Variant : 
part------------: 25 

I 
I 

Parkhill part----: 25 
I 
I 

Ceresco: : 
Ce----------------- i 25 

I 
I 

Cohoctah: : 
Ch-----------------l 

I 
I 

1co: : 
Cohoctah part----: 

I 
I 

Ceresco part-----: 25 
I 
I 

Corunna: : 
Cr-----------------: 25 

I 
I 

Dixboro: I 
DxA----------------l 25 

I 
I 

Gilford: : 
Gd-----------------l 24 

I 
I 

Huntington: : 
HuB----------------l 

I 
I 

Ithaca: I 
ItA----------------l 

I 
I 

Kingsville: : 
Ke----------------- 1 

Lamson: 
La-----------------

Lenawee: 
Le-----------------

Marlette: 
M aB, M aC-----------

26 

26 

24 

25 

26 

Expected heights of soecified trees at 20 years of age 
I American I Northern : 

Eastern : Autumn- mountain- Red pine Blue : white- : 
redcedari olive ash spruce I cedar I 

ll I ll Ft ll Ft : Ft : 

14 11 25 

20 13 28 25 

20 10 23 30 

14 11 25 

13 10 24 25 

14 11 25 

12 9 23 

13 10 24 

22 15 30 

14 11 25 26 

14 13 22 24 

9 

14 

9 

9 

8 

9 

8 

8 

16 

9 

9 

I I 
I I 
I I 
I I 

I 29 I 
I I 

23 

21 

23 

23 

23 

23 

23 

23 

23 

21 

21 

20 

19 

23 

18 

20 

21 

23 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

: 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

: 
I 
I 

: 
: 
I 

I 
I 

Austrian' 
pine 

22 

22 

23 

23 

24 

23 

24 

21 

23 

25 

24 

23 

See footnote at end of table. 

Scotch 
pine 

31 

23 

30 

21 

30 

23 

21 

21 

23 

21 

28 

21 

21 

20 

31 

23 

18 

20 

21 

23 
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TABLE 8.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 

Ex12ected heights of s12ecified trees at 20 j'.ears of age 
Soil name and I : American I I !Northern I 

I I I I 

map symbol Norway Eastern I Autumn- : mountain-: Red pine I Blue I white- Austrian: Scotch I I I 

seruce redcedar i olive I ash I I seruce I cedar eine eine I I I I Ft Ft I u I Ft I Ft I u I Ft Ft u 
I I I I 
I I I I 

Metamora: I I I I 
I I I I 

1MeA: I I I I 
I I I I 

Metamora part---- 26 14 11 I 25 I 9 I 23 24 23 I I I 
I I I 
I I I 

Capac part------- 26 14 11 I 25 I 9 I 23 24 23 I I I 
I I I 
I I 

Mete a: I I 
I I 

MtB---------------- 26 20 15 I 28 22 14 I 22 30 I 
I 
I 

Mete a Vari ant: I 
I 

MvB---------------- 23 19 12 I 22 24 12 21 28 I 
I 
I 

Oakville: I 
I 

OaB---------------- 20 18 9 I 21 30 8 20 31 

Parkhill: 
Ph----------------- 1 26 23 21 

I 
I 

Perrinton: I 
I 

PkB, PkC-----------: 26 14 8 25 30 9 23 25 23 
I 
I 

Pert: I 
I 

PlA----------------: 26 14 11 25 9 22 22 21 

Pipestone: 
1PpA: 

Pipestone part--- 21 11 10 22 9 19 22 23 

Tedrow part------ 21 11 10 22 9 19 22 23 

1PrA: 
Pipestone part--- 26 12 11 23 8 23 22 22 

Tedrow part------ 26 12 11 23 26 8 23 24 22 

Plainfield: 
PtB, PtC----------- 20 16 8 20 30 1 18 31 

Riverdale: 
RdA---------------- 21 11 10 22 8 19 21 23 

Saranac: 
Sa-----------------, 23 21 21 

I 
I 

Selfridge: I 
I 

SeA----------------: 26 14 11 25 9 23 24 23 
I 
I 

Sickles: I 
I 

Sk-----------------: 23 21 20 
I 
I 

Sloan: I 
I 

Sn-----------------: 25 9 8 21 21 
I 
I 

Spinks: I I 
I I 

SpB, SpC-----------\ 21 11 I 15 22 8 19 21 23 I 
I I 
I I 

Tedrow: I I 
I I 

TdA----------------: 21 11 I 10 22 8 19 22 23 I 
I I 
I I 

TeA----------------\ 26 12 I 10 23 8 23 24 22 I 
I ,. 
I ,. 

Thomas: I I 
I I 

Th-----------------: I 21 25 I 
I I 
I I 

See footnote at end of table. 
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Soil name and 
map symbol 

Tobico: 
Tm-----------------

Toledo: 
To-----------------

1 

1Ts: I 
Toledo part------1 

I 
I 

Sickles part-----1 
I 
I 

Vestaburg: I 
Ve-----------------1 

I 
I 

Wauseon: I 
Wa-----------------1 

I 
I 

Wixom: : 
WxA----------------1 

SOIL SURVEY 

TABLE 8,--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 

Exgected heights of sgecified trees at 20 iears of age 
I American I I I Northern I 

I I I 

Norway Eastern Autumn- I mountain-' Red pine I Blue I white- Austrian I I I 

spruce red cedar olive I ash I spruce I cedar pine I J I 

ll ll ll I ll ll I ll I ll Ft I I 
I I 
I I 
I I 
I I 
I I 21 I I 
I I 
I I 
I I 
I I 

23 I I 20 I I 
I I 
I I 
I I 
I I 

23 I I 20 I 
I 
I 

23 I 21 I 
I 
I 
I 
I 
I 21 I 
I 
I 
I 
I 

25 I 21 I 
I 
I 

I 
26 14 11 25 I 9 23 24 I 

I 

1This map unit is made up of two or more dominant kinds of soil, See map unit description for the 
composition and behavior of the whole map unit, 

Scotch 
pine 
ll 

25 

19 

19 

19 

21 

21 

23 



GRATIOT COUNTY, MICHIGAN 

TABLE 9,--BUILDING SITE DEVELOPMENT 

(Some terms that describe restrictive soil features are defined in the Glossary, See text for definitions 
of "slight," "moderate," and "severe." Absence of an entry indicates that the soil was not rated] 

I 
I 

Soil name and I Sh allow I 

map symbol I exc av at ions I 
I 
I 
I 
I 
I 
I 

Adrian: I 
I 

Ad---------------:severe: 
I wetness, I 
I floods, ' I cutbanks I 
I 
I 

Arkan a: I 
I 

AkA--------------:severe: 
I 
I 
I 
I 

' I 
Arkport: : 

wetness, 
cut banks 

ArB--------------:severe: 

cave. 

cave. 

: cutbanks cave. 
I 
I 

ArC--------------'Severe: 
cutbanks cave, 

Belleville: 
Be--------------- Severe: 

wetness, 
cutbanks cave. 

Boyer: I 
BoB--------------:severe: 

: cutbanks cave. 
' I 

Capac: : 
CaA--------------:severe: 

Capac Variant: 
1ccA: 

: wetness. 
I 
I 

' I 
' I 

Capac Variant : 
part----------:severe: 

: wetness, 
: small stones. 
' I 

Parkhill part-- Severe: 

Ceresco: 

wetness, 
floods. 

Ce--------------- Severe: 

Cohoctah: 

floods, 
wetness. 

Ch--------------- Severe: 
wetness, 
floods, 
cutbanks cave. 

See footnote at end of table. 

I 
I 
I Dwellings I 
I without I 
I basements I 
I 
I 
I 
I 
I 

' :severe: 
I wetness, I 

' floods, 
frost action. 

Severe: 
wetness. 

I 
I 
I Dwellings I 
I with I 
I basements I 
I 
I 
I 
I 
I 

' : Severe: 
I wetness, I 
I floods. I 
I 
I 
I 
I 
I 
I 

:severe: 
I 
I 

' I 
I 
I 

' I 

wetness, 
shrink-swell. 

,Slight-----------:Slight-----------
' I I I 
I I 
I I 

:Moderate: :Moderate: 
: slope, slope. 
I 
I 
I 
I 
I 
I 

:severe: 
wetness, 
floods, 

Severe: 
wetness, 
floods, 

Slight-----------:Slight-----------
1 
I 

: 
: 

Severe: :severe: 
wetness. wetness. 

Severe: 
wetness. 

Severe: 
floods, 
wetness, 

,Severe: 
: floods, 
: wetness. 
I 
I 
I 
I 

:severe: 
: wetness, 
: floods. 
I 
I 
I 
I 

Severe: 
wetness. 

Severe: 
wetness, 
floods. 

I 

:severe: 
' floods, I 
I wetness. I 
I 
I 
I 
I 

:severe: 
I wetness, I 

' floods. I 
I 

' I I 

Small 
commercial 
buildings 

I 
I 
I 
I 

' I 
:severe: 
I wetness, ' ' floods. I 
I 
I 
I 
I 
I 

' Severe: 
wetness. 

Local roads 
and streets 

Severe: 
wetness, 
frost action, 
low strength. 

Severe: 
: low strength, 
: shrink-swell. 
I 
I 
I 
I 

Slight------------:Moderate: 

Severe: 
' slope. 

Severe: 
wetness, 
floods. 

: low strength, 
I 
I 

:Moderate: 
: slope, 
: low strength, 
' I I 
I 

:severe: 
wetness, 

, frost action, 
: floods. 
I 
I 
I 
I 

Slight------------'Slight, 

I 
I 
I 
I 

:severe: Severe: 
wetness. frost action. 

Severe: Severe: 
wetness. frost action. 

Severe: Severe: 
floods, frost action, 
wetness. floods, 

I wetness. I 

' 
Severe: Severe: 

floods, floods, 
I wetness. frost action. 
I 
I 
I 
I 

:severe: Severe: 
wetness, floods, 
floods. frost action. 

101 
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TABLE 9,--BUILDING SITE DEVELOPMENT--Continued 

Soil name and 
map symbol 

Cohoctah: 
lco: 

Shallow 
excavations 

Cohoctah part-- Severe: 
wetness, 
floods, 
cutbanks cave. 

Ceresco part--- Severe: 
floods, 
wetness. 

Corunna: 
Cr-------------- Severe: 

Dixboro: 

wetness, 
floods. 

DxA-------------- Severe: 
wetness, 

l cutb anks cave. 
I 
I 

Edwards: l 
Ed---------------lSevere: 

i floods, 
l wetness, 
l excess humus. 
I 
I 

Gilford: i 
Gd---------------'Severe: 

Houghton: 

wetness, 
floods, 

Ho--·------------ Severe: 

I 
I 

wetness, 
floods, 
cutb anks cave. 

Huntington: i 
HuB--------------lSlight-----------

1 
I 
I 
I 

Ithaca: l 
ItA--------------lSevere: 

l wetness. 
I 
I 

Kingsville: : 
Ke---------------:severe: 

Lamson: 

l wetness, 
l cutbanks cave. 
I 

La--------------- Severe: 
wetness. 

Lenawee: 
Le-------------- Severe: 

wetness. 

See footnote at end of table. 

I 
I 
I 
I 
I 
I 
I 
I 

Dwellings 
without 

basements 

Severe: 
wetness, 
floods. 

Severe: 
floods, 
wetness. 

Severe: 
wetness, 
floods. 

Severe: 
wetness. 

Severe: 
floods, 
wetness, 
excess humus. 

Severe: 
wetness, 
floods. 

:severe: 
wetness, 
low strength. 

I 
I 
I 
I 
I 
I 
I ., 

Dwellings 
with 

basements 

:severe: 
l wetness, 

floods. 

I 
I 
I 
I 
I 

Severe: 
floods, 
wetness. 

Severe: 
wetness, 
floods. 

Severe: 
wetness. 

Severe: 
floods, 
wetness, 
excess humus. 

!Severe: 
l wetness, 
l floods. 
I 
I 
I 
I 
I 
I 

:severe: 
l wetness, 
l low strength. 
I 
I 
I 
I 
I 
I 

Slight-----------lSlight-----------

Severe: 
wetness. 

Severe: 
wetness. 

Severe: 
wetness. 

Severe: 
low str_ength, 
wetness. 

1 
I 
I 

I 
I 
I 
I 
I 

Severe: 
wetness. 

Severe: 
wetness. 

fsevere: 
l wetness. 
I 
I 
I 
I 
I 
I 

!Severe: 
l low strength, 
l wetness. 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 

Small 
commercial 
buildings 

:severe: 
l wetness, 
i floods. 
I 
I 
I 
I 

:severe: 
i floods, 
l wetness. 

I 
I 
I 
I 

Severe: 
wetness, 
floods, 

Severe: 
wetness. 

Severe: 
floods, 
wetness, 
excess hu:nus. 

:severe: 
l wetness, 

floods. 

Severe: 
wetness, 
low strength. 

I 
I 
I 
I 
I 
I 
I 

Local roads 
and streets 

:severe: 
l floods, 
l frost action. 
I 
I 
I 
I 

:severe: 
: floods, 
l frost action, 
I 
I 
I 
I 

:severe: 
i wetness, 
l floods, 
l frost action. 
I 
I 
I 
I 

:severe: 
l frost action. 
I 
I 
I 
I 
I 
I 

:severe: 
l floods, 
i wetness, 
l excess humus. 
I 
I 
I 
I 

:severe: 
l wetness, 
l frost action, 
l floods. 
I 
I 
I 
I 

:severe: 
l wetness, 
: frost action, 
l low strength, 
I 
I 
I 
I 

Slight------------lsevere: 

: 
I 
I 
I 
I 

Severe: 
wetness. 

Severe: 
wetness. 

Severe: 
wetness. 

:severe: 
i low strength, 
l wetness. 
I 
I 
I 
I 

l frost action. 
I 
I 
I 
I 

:severe: 
l frost action. 
I 
I 
I 
I 

:severe: 
l wetness. 
I 
I 

Severe: 
wetness, 
frost action. 

Severe: 
frost action, 
low strength, 
wetness. 



GRATIOT COUNTY, MICHIGAN 

TABLE 9.--BUILDING SITE DEVELOPMENT--Continued 

Soil name and 
map symbol 

Marlette: 

Shallow 
exc av at ions 

I 
I 
I 
I 
I 
I 

Dwellings 
without 

basements 

Dwellings 
with 

basements 

Small 
commercial 
buildings 

I 
I 
I 
I 
I 

Local roads 
and streets 

MaB-------------- Slight-----------'Moderate: Moderate: Moderate: 
slope, 

I Moderate: 

Mac-------------- Moderate: 
slope. 

I 
I 
I 
I 

Martisco: : 
Mc---------------'Severe: 

wetness, 
excess humus, 
floods. 

Metamora: 
1MeA: 

Metamora part-- Severe: 
wetness. 

I 
I 

Capac part-----: Severe: 
: wetness. 
: 

Mete a: : 
MtB--------------ISlight-----------

1 
I 
I 
I 
I 
I 

Metea Variant: : 
MvB--------------ISevere: 

: small .stones. 
: 
I 
I 

Oakville: : 
OaB--------------iSevere: 

: cutb anks cave. 
I 
I 

Olentangy: : 
Oe---------------iSevere: 

: wetness, 
: excess humus. 
I 
I 
I 
I 

Palms: I 
Pa---------------'Severe: 

Parkhill: 

wetness, 
excess humus, 
cutb anks cave. 

Ph--------------- Severe: 

Perrinton: 

wetness, 
floods. 

PkB--------------,Moderate: 
: wetness, 
: too clayey. 
I 
I 
I 
I 

PkC--------------iModerate: 
: wetness, 
: too clayey, 
: slope. 
I 
I 

See footnote at end of table. 

I 
I 

low strength. 

Moderate: 
slope, 
low strength. 

Severe: 
wetness, 
floods. 

Severe: 
wetness. 

'Severe: 
wetness. 

' low strength, 

Moderate: 
slope, 
low strength. 

Severe: 
wetness, 
floods. 

Severe: 
wetness. 

Severe: 
wetness. 

low strength. 

Severe: 
slope, 

Severe: 
wetness, 
floods. 

Severe: 
wetness. 

: frost action, 
: low strength, 
I 
I 

I Moderate: 
: slope, 
: frost action, 
: low strength. 
I 
I 
I 
I 

:severe: 

I 

wetness, 
floods. 

Severe: 
.frost action. 

I I 

: Severe: : Severe: 
: wetness. : frost action, 
I t 
I I 
I I 

Slight-----------,Slight-----------lSlight------------'Moderate: 

I Moderate: 
I shrink-swell. 
I 
I 

: 
I 

: : frost action, 
: : low strength, 
I I 
I I 
I I 
I I 

I Moderate: I Moderate: 
shrink-swell. : slope, 

: shrink-swell. 

Moderate: 
shrink-swell. 

I I I 

'Slight-----------lSlight-----------lSlight------------,Slight. 

I 
I 
I 
I 
I 
I 

Severe: 
wetness, 
excess humus, 
low strength. 

Severe: 
wetness, 
frost action, 
excess humus. 

Severe: 
floods, 
wetness. 

I Moderate: 
: shrink-swell, 
I low strength. 
I 
I 
I 
I 

I Moderate: 
: shrink-swell, 
I low strength. 
I 
I 
I 
I 

I I I 
I I I 
I I I 
I I I 
I I I 
I I I 

:severe: :severe: :severe: 
: wetness, : wetness, ' wetness, 
: excess humus, : excess humus, excess humus, 
: low strength. : low strength. low strength. 
I I 
I I 
I I 
I 

:severe: 
: wetness, 
: floods, 
I 
I 
I 
I 
I 
I 

:severe: 
I wetness, 
1 floods. 

Moderate: 
shrink-swell, 
low strength, 
wetness. 

Moderate: 
shrink-swell, 
low strength, 
wetness. 

Severe: 
wetness, 
floods. 

Severe: 
floods, 
wetness. 

Moderate: 
shrink-swell, 
low strength, 

Severe: 
slope. 

Severe: 
wetness, 
frost action, 
low strength. 

Severe: 
frost action, 
floods, 
wetness. 

,Moderate: 
: shrink-swell, 
: frost action, 
: low strength. 
I 
I 

I Moderate: 
shrink-swell, 
frost action, 
low strength. 

103 



104 SOIL SURVEY 

TABLE 9.--BUILDING SITE DEVELOPMENT--Continued 

I 

Soil name and : Shallow 
map symbol : excavations 

l 
I 
I 
I 
I 

Pert: : 
PlA-------------- Severe: 

wetness. 

Pipestone: 
lppA: 

Pipestone part- Severe: 
wetness, 
cutbanks cave. 

Tedrow part---- Severe: 
wetness, 

: cutbanks cave. 

1 PrA: 
Pipestone 

I 
I 
I 
I 

part-: Severe: 
: wetness, 
: cutbanks 
I 
I 

Tedrow part----lSevere: 

cave. 

: wetness, 
cutbanks cave. 

Pits: 
Ps. 

Plainfield: 
PtB-------------- Severe: 

cutb anks .cave. 

PtC-------------- Severe: 
cutbanks cave. 

Riverdale: 
RdA-------------- Severe: 

wetness, 
cutbanks cave. 

Saranac: 
Sa---------------,Severe: 

I wetness, 
: floods. 
I 
I 
I 
I 

Selfridge: I 
SeA--------------ISevere: 

: wetness, 
: cutbanks cave. 
I 
I 

Sickles: : 
Sk---------------:severe: 

: wetness, 
: cutbanks cave. 
I 
I 

Sloan: : 
Sn---------------lSevere: 

: wetness, 
I floods. 
I 
I 
I 
I 

Spinks: : 
SpB--------------ISevere: 

: cutb anks cave. 
I 
I 

SpC--------------ISevere: 
: cutbanks cave. 
I 
I 

See footnote at end of table. 

Dwellings 
without 

basements 

Severe: 
wetness, 
low strength. 

Severe: 
wetness. 

Severe: 
wetness. 

,Severe: 
I wetness. 
I 

Severe: 
wetness. 

I I I 

I Dwellings I Small I 
: with : commercial I 
l basements i buildings i 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 

Local roads 
and streets 

:severe: :severe: :severe: 
I wetness, I wetness, I frost action, 
: low strength. : low strength. I shrink-swell, 
: : I low strength. 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 

: Severe: i Severe: i Moderate: 
: wetness. i wetness. i wetness, 
: : : frost action. 
I I I 
I I I 

:severe: :severe: I Moderate: 
: wetness. : wetness. I wetness, 
I I I frost action. 
I I I 
I I I 

i I I 
: Severe: I Severe: I Mod er ate: 
I wetness. I wetness. : wetness, 
I I I frost action. 
I I I 
I I I 

: Severe: : Severe: I Moder ate: 
I wetness. I wetness. i wetness, 
: i I frost action. 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 

Slight-----------lSlight-----------lSlight------------lSlight. 
I I I 

I I 
I I 
I I 

Moderate: Moderate: 
slope. 

:severe: I Moderate: 
I slope. : slope. I slope. 
I I I 

I I 
I I 
I I 

Severe: 
wetness. 

Severe: 
wetness. 

I Severe: I Moderate: 
I wetness. I wetness, 
: i frost action. 
I I 

I 
I 
I 

Severe: 
wetness, 
floods. 

Severe: 
wetness, 
floods. 

Severe: 
wetne~s, 
floods. 

:severe: 
'wetness, 

Severe: 
wetness. 

Severe: 
, wetness. 
I 
I 
I 
I 

I I 
I I 

Severe: 
wetness. 

:severe: :severe: ,Severe: 
i wetness. i wetness, i wetness. 
i : low strength. i 
I I I 
I I I 
I I I 
I I I 

:severe: :severe: :severe: 
I floods, I floods, I floods, 
I wetness. I wetness. I wetness. 
I I I 
I I I 

l I t 
I I I 
I I I 

frost action, 
floods. 

Severe: 
frost action. 

Severe: 
wetness, 

' low strength. 

Severe: 
wetness, 
floods, 
frost action. 

ISlight-----------lSlight-----------lSlight------------,Slight. 
I I I I 
1 I I I 
I I I I 
I I I I 

I Moderate: I Moderate: I Severe: I Moderate: 
: slope. slope. slope. slope. 
I 
I 



GRATIOT COUNTY, MICHIGAN 

TABLE 9.--BUILDING SITE DEVELOPMENT--Continued 

Soil name and 
map symbol 

Tedrow: 

Shallow 
exc av at ions 

TdA-------------- Severe: 
, wetness, 
: cutbanks cave. 
I 
I 

TeA--------------'Severe: 
wetness, 
cutb anks cave. 

Thomas: 
Th--------------- Severe: 

Tobico: 

wetness, 
floods. 

Tm--------------- Severe: 

Toledo: 

wetness, 
cutb anks cave, 
floods. 

To--------------- Severe: 

1Ts: 

wetness, 
too clayey. 

Toledo part---- Severe: 
wetness, 
too clayey. 

Sickles part---,Severe: 
I wetness, 
: cutbanks cave. 
I 
I 

Vestaburg: I 
Ve---------------lSevere: 

Wauseon: 

wetness, 
cutbanks cave, 
floods. 

Wa--------------- Severe: 
wetness. 

Wixom: I 
WxA--------------iSevere: 

wetness. 

I 
I 
I 

Dwellings 
without 

basements 

Severe: 
wetness. 

Moderate: 
wetn<'!ss. 

Severe: 
wetness, 
floods. 

Severe: 
wetness, 
floods. 

Severe: 
wetness, 
shrink-swell. 

'Severe: 
wetness, 
shrink-swell. 

Severe: 
wetness. 

:severe: 
I wetness, 
: floods. 

Severe: 
wetness, 
low strength. 

Severe: 
wetness, 
floods, 

Dwellings 
with 

basements 

Severe: 
wetness. 

Severe: 
wetness, 

Severe: 
wetness, 
floods. 

Severe: 
, wetness, 
I floods. 
I 
I 
I 
I 
I 
I 

:severe: 
I wetness, 
I shrink-swel 1. 
I 
I 
I 
I 
I 
I 

I Severe: 
I wetness, 
I shrink-swel 1. 
I 
I 
I 
I 

:severe: 
: wetness, 
I low strength, 
I 
I 
I 
I 

:severe: 
: wetness, 
I floods. 
I 
I 
I 
I 
I 
I 

: Severe: 
I wetness, 
I low strength. 
I 
I 
I 
I 

:severe: 
wetness, 
floods. 

I 
r 
I 
I 
I 
I 
I 
I 
I 
I 

: 
I 
I 

Small 
commercial 
buildings 

:severe: 
I wetness. 
I 
I 
I 
I 

I Moderate: 
I wetness. 
I 
I 
I 
I 
I 
I 

:severe: 
I wetness, 
I floods. 
I 
I 
I 
I 
I 
I 

:severe: 
I wetness, 
I floods. 
I 
I 
I 
I 
I 
I 

:severe: 
I wetness, 
: shrink-swel 1. 
I 
I 
I 
I 
I 
I 

:severe: 
I wetness, 
I shrink-swel 1. 
I 

Severe: 
wetness. 

Severe: 
wetness, 

, floods. 

Severe: 
wetness, 
low strength. 

Severe: 
wetness, 
floods. 

I 
I 
I 
I 
I 
I 

Local roads 
and streets 

I Moderate: 
: wetness, 
: frost action. 
: 
I Moderate: 

wetness, 
frost action, 

I 
I 
I 
I 
I 
I 
I 
I 
I 

Severe: 
wetness, 
frost action, 
low strength. 

Severe: 
wetness, 
floods. 

Severe: 
low strength, 
wetness, 
shrink-swell. 

:severe: 
: low strength, 
: wetness, 
I shrink-swell. 
I 
I 

:severe: 
: wetness, 
I low strength. 
I 
I 
I 
I 

'Severe: 
wetness, 
floods, 

Severe: 
wetness, 
low strength. 

Moderate: 
wetness, 
shrink-swell, 
frost action. 

1This map unit is made up of two or more dominant kinds of soil, See map unit description for the 
composition and behavior of the whole map unit. 
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106 SOIL SURVEY 

TABLE 10.--SANITARY FACILITIES 

[Some terms that describe restrictive soil features are defined in the Glossary. See text for definitions 
of "slight," "moderate," "good," and "fair." Absence of an entry means soil was not rated] 

I I 
I I 

Soil name and 
map symbol 

: Septic tank : Sewage lagoon 
: absorption I areas 
I fields I 
I I 

Adrian: : : 
Ad-----------------i1rvere: :severe: 

: wetness, : wetness, 
: floods, I excess humus, 
: : seepage, 
t I 

Arkona: : I 
AkA----------------iSevere: :severe: 

: wetness, : wetness, 
: percs slowly, : seepage, 
I I 
I I 

Arkport: : : 
ArB----------------ISlight-----------'Severe: 

: seepage, 
I 
I 

ArC----------------iModerate: 
slope, 

Belleville: 
Be----------------- Severe: 

wetness, 
percs slowly, 
floods, I 

I 
I 
I 

Severe: 
_slope, 
seepage. 

Severe: 
wetness, 
seepage. 

Boyer: I 
BoB----------------,Slight-----------lSevere: 

I I seepage, 
I I 
I I 

Capac: : I 
C aA---------------- 1 Severe: I Severe: 

wetness, wetness, 

Capac Variant: 
lccA: 

Capac Variant 

percs slowly. 

part------------ Severe: 
wetness, 
percs slowly, 

Parkhill part----,Severe: 
I wetness, 
: percs slowly, 
: floods. 
I 
I 

Ceresco: : 
Ce-----------------lSevere: 

I floods, 
I wetness, 
: 
I 
I 

Cohoctah: I 
Ch-----------------:severe: 

I wetness, 
: floods, 
I 
I 
I 
I 

lco: : 
Cohoctah part----:severe: 

: wetness, 
: floods, 
I 
I 
I 
I 

See footnote at end of table, 

I 
I 
I 
I 
I 
I 

Severe: 
wetness, 
small stones. 

Severe: 
wetness, 

I Severe: 
I floods, 
: wetness, 
: seepage, 
I 

Severe: 
wetness, 
floods, 
seepage. 

Severe: 
wetness, 
floods, 
seepage. 

I 
I 
I 

Trench 
sanitary 
landfill 

:severe: 
wetness, 

, floods, 
I seepage, 
I 
I 
I 
I 

I Severe: 
: wetness, 
I seepage, 
I 
I 
I 
I 

I Severe: 
: seepage. 
I 
I 

I Severe: 
I seepage, 
I 
I 
I 
I 
I 
I 

I Severe: 
wetness, 
seepage, 
floods. 

I 
I 
I 
I 
I 
I 

Severe: 
seepage, 

Severe: 
wetness. 

I Severe: 
: wetness, 
: small stones. 
: 
I Severe: 
I wetness, 
I floods. 
I 
I 
I 
I 
I 
I 

I Severe: 
: floods, 
I wetness, 
I seepage, 
I 
I 
I 
I 

'Severe: 
wetness, 
floods, 
seepage. 

Severe: 
wetness, 
floods, 
seepage, 

Area 
sanitary 
landfill 

Severe: 
wetness, 
floods, 
seepage, 

,Severe: 
: wetness, 
I seepage. 
I 
I 
I 
I 

I 
I 

Severe: 
seepage. 

Severe: 
seepage. 

Severe: 
wetness, 
seepage, 
floods. 

Severe: 
seepage, 

:severe: 
I wetness. 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I Severe: 
I wetness. 
I 
I 
I 
I 

I Severe: 
I wetness, 
I floods. 
I 
I 
I 
I 

: 
I Severe: 
I floods, 
I wetness, 
: seepage. 
I 
I 
I 
I 

:severe: 
: wetness, 
' floods, 

seepage. 

Severe: 
wetness, 
floods, 
seepage, 

I 
I 

I Daily cover 
I for landfill 
I 

I 
I 

: 
I Poor: 
I excess humus, 
I hard to pack. 
I 
I 
I 
I 
I 
I 

I Poor: 
: too sandy. 
I 
I 
I 
I 
I 
I 

IF air: 
I too sandy, 
I 
I 

I Fair: 
: slope, 
I too sandy, 
I 
I 
I 
I 

I Poor: 
' wetness, 

too sandy. 

Fair: 
thin 1 ayer. 

Good. 

I 

I Poor: 
: small stones, 
I wetness. 
I 
I 

I Poor: 
wetness. 

I 
I 
I 
I 
I 
I 
I 
I 

Fair: 
thin layer. 

Poor: 
wetness. 

I Poor: 
wetness. 



GRATIOT COUNTY, MICHIGAN 

TABLE 10.--SANITARY FACILITIES--Continued 

Soil name and 
map symbol 

Cohoctah: 

Septic tank 
absorption 

fields 

Ceresco part----- Severe: 
floods, 
wetness. 

Corunna: 
Cr----------------- Severe: 

Dixboro: 

wetness, 
percs slowly, 
floods. 

DxA---------------- Severe: 
wetness. 

Edwards: 
Ed-----------------,Severe: 

Gilford: 

I floods, 
I wetness. 
I 
I 
I 

Gd----------------- Severe: 

Houghton: 

wetness, 
floods. 

Ho----------------- Severe: 

Huntington: 

wetness, 
floods. 

HuB---------------- Severe: 
wetness. 

Ithaca: 
ItA----------------ISevere: 

I wetness, 
I percs slowly. 
I 
I 

Kingsville: I 
Ke-----------------lSevere: 

Lamson: 

I wetness. 
I 
I 

La----------------- Severe: 
wetness. 

Lenawee: 
Le----------------- Severe: 

I 

Marlette: I 

percs slowly, 
wetness. 

MaB----------------IModerate: 
I percs slowly. 
I 
I 

MaC----------------lModerate: 
l slope, 
l percs slowly. 
I 
I 

See footnote at end of table. 

I 
I 
I 
I 
I 
I 

Sewage lagoon 
areas 

:severe: 
I floods, 
l wetness, 
l seepage. 
I 
I 
I 
I 

:severe: 
I wetness. 
I 
I 
I 
I 
I 
I 
I 
I 

I Severe: 
'wetness. 

Severe: 
floods, 
wetness, 
excess humus. 

:severe: 
l wetness, 
l seepage, 
I 
I 
I 
I 
I 
I 

:severe: 
l wetness, 
l excess humus, 
I seepage. 
: 
I 
I 

I Severe: 
l wetness. 
I 
I 
I 
I 

'Severe: 
wetness. 

Severe: 
wetness, 
seepage. 

Severe: 
wetness, 
seepage, 

I 
I 
I 
I 
I 
I 

Trench 
sanitary 
landfill 

:severe: 
I floods, 
l wetness, 
l seepage. 
I 
I 
I 
I 

:severe: 
I wetness, 
l floods. 
I 
I 
I 
I 
I 
I 

'Severe: 
wetness. 

Severe: 
floods, 
wetness, 
excess humus. 

Severe: 
wetness, 
seepage, 
floods. 

I 

:severe: 
I wetness, 
I floods, 
l seepage, 
I 
I 
I 
I 

l Severe: 
I wetness. 
I 
I 
I 
I 

:severe: 
l wetness. 
I 
I 
I 
I 
I 
I 

I Severe: 
l wetness, 
l seepage. 
I 
I 
I 
I 

I Severe: 
I wetness, 
I seepage, 
I 
I 
I 
I 

I 
I 

Area 
sanitary 
1 and fill 

Severe: 
floods, 
wetness, 
seepage, 

Severe: 
wetness, 
floods. 

:severe: 
I wetness, 
I 
I 
I 
I 

'Severe: 
floods, 
wetness, 
seepage, 

Severe: 
wetness, 
seepage, 
floods. 

Severe: 
wetness, 
floods, 
seepage, 

Severe: 
wetness. 

Severe: 
wetness. 

Severe: 
wetness, 

l seepage. 
I 
I 
I 
I 

I Severe: 
l· wetness, 

seepage. 

Daily cover 
for landfill 

Fair: 
thin layer. 

Poor: 
wetness. 

,Good. 

Poor: 
excess humus, 
wetness, 
hard to pack. 

l Poor: 
I wetness. 
I 
I 
I 
I 
I 
I 
I 
I 

I Poor: 
l excess humus, 
I hard to pack. 
I 
I 
I 
I 
I 
I 

IGood. 
I 
I 
I 
I 
I 
I 

I Fair: 
l too clayey, 
I hard to pack. 
I 
I 
I 
I 

I Poor: 
l wetness. 
I 
I 
I 
I 
I 
I 

I Poor: 
' wetness. 

Slight-----------lSevere: Severe: 
floods, 
wetness. 

Poor: 
wetness. 

: 
Moderate: 
seepage, 

I Severe: 
slope. 

I floods, 
l wetness. 
I 
I 
I 
I 

lSlight-----------lSlight-----------,Good, 
I I I 
I I I 
I I I 
I I I 

lSlight-----------lModerate: I Fair: 
I I slope; slope, 
I I 
I I 
I I 
I I 

107 



108 SOIL SURVEY 

TABLE 10.--SANITARY FACILITIES--Continued 

Soil name and 
map symbol 

I 
I 
I 

Martisco: i 

Septic tank 
absorption 

fields 

Mc-----------------'Severe: 

Metamora: 
1MeA: 

wetness, 
percs slowly, 
floods. 

Metamora part---- Severe: 
percs slowly, 
wetness. 

Capac part------- Severe: 
I wetness, 
I percs slowly. 
I 
I 

Mete a: I 

I 
I 
I 
I 
I 

Sew age 1 agoon 
areas 

I Severe: 
i wetness, 
I excess humus, 
: floods. 
I 
I 
I 
I 
I 
I 

:severe: 
wetness. 

Severe: 
wetness. 

I 

: 
I 
I 

Trench 
sanitary 
landfill 

I Severe: 
I wetness, 
: floods. 
I 
I 
I 
I 
I 
I 
I 
I 

I Severe: 
I wetness. 

Severe: 
wetness. 

I 
I 
I 
I 
I 

Area 
sanitary 
landfill 

i Severe: 
i wet,ness, 
: floods. 
I 
I 
I 
I 
I 
I 
I 
I 

:severe: 
I wetness. 
I 
I 

: 
: Severe: 
i wetness. 
: 
I 
I 
I 

I 
I 
I 
I 
I 

Daily cover 
for 1 and fill 

I Poor: 
i wetness, 
: excess humus. 
I 
I 
I 
I 
I 
I 
I 
I 

I Good. 
I 
I 
I 
I 
I 
I 

I Good. 

I I 

MtB--~-------------IModerate: Moderate: Slight-----------'Slight-----------lFair: 
I percs slowly. 
I 
I 
I 
I 

Metea Variant: i 
MvB----------------iModerate: 

I percs slowly. 
I 
I 
I 
I 

seepage, 
, slope. 
I 
I 
I 
I 

:severe: 
i seepage, 
i small stones. 

Oakville: I , 
OaB----------------ISlight-----------lSevere: 

I i seepage. 
I I 
I I 
I I 
I I 

Olentangy: I 
Oe-----------------lSevere: 

I wetness. 
I 
I 
I 
I 

Palms: I 
Pa-----------------lSevere: 

I wetness, 
: floods. 
I 
I 
I 
I 

Parkhill: I 
Ph-----------------lSevere: 

: wetness, 
: percs slowly, 
I floods. 
I 
I 

Perrinton: : 
PkB----------------iSevere: 

: percs slowly. 
I 
I 
I 
I 

PkC----------------'Severe: 
percs slowly. 

Pert: 
PlA---------------- Severe: 

Pipestone: 
1ppA: 

percs slowly, 
wetness. 

Pipestone part--- Severe: 
wetness. 

See footnote at end of table. 

Severe: 
wetness, 
excess humus. 

Severe: 
wetness, 
excess humus, 
seepage. 

,Severe: 
i wetness. 
I 
I 
I 
I 
I 
I 
I 
I 

I Moderate: 
I wetness, 
I slope. 
I 
I 

!Severe: 
I slope. 
I 
I 
I 
I 
I 
I 

:severe: 
I wetness. 
I 
I 
I 
I 
I 
I 
I 
I 

i Severe: 
I wetness, 
I seepage. 
I 
I 

Severe: 
seepage, 

Severe: 
seepage, 
too sandy, 

Severe: 
wetness, 
excess humus. 

Severe: 
wetness, 

, floods, 
I seepage, 
: 
I 
I 

:severe: 
I wetness, 
I floods. 
I 
I 

: 
I 
I 

I Moderate: 
i too clayey, 
i wetness. 
: 
I Moderate: 
I too clayey, 
I wetness. 
: 
I 
I Severe: 
I wetness, 
\ too clayey. 
I 

: 
: 
I Severe: 
i wetness, 
I seepage, 
I 
I 

I 

: 
I 
I 

Severe: 
seepage. 

Severe: 
seepage. 

I Severe: 
wetness. 

Severe: 
wetness, 
floods, 
seepage. 

I Severe: 
I wetness, 
I floods. 
I 
I 
I 
I 
I 
I. 

I Moderate: 
I wetness. 
I 
I 
I 
I 

I Moderate: 
I wetness, 
i slope, 
: 
I 
I 

!Severe: 
I wetness. 
I 
I 
I 
I 
I 
I 

: 
:severe: 
I wetness, 
i seepage. 
I 
I 

I too sandy. 
I 
I 
I 
I 
I 
I 

I Poor: 
i small stones, 
: seepage. 
I 
I 

: 
I Poor: 
: too sandy, 

seepage, 

I 
I 
I 
I 

: 

Poor: 
wetness, 
excess humus. 

Poor: 
excess humus, 
hard to pack, 

I Poor: 
' wetness, 

too clayey. 

Fair: 
too clayey. 

Fair: 
, too clayey, 
: slope, 
I 
I 

: 
I Poor: 
I too clayey. 
: 
I 
I 
I 
I 
I 
I 

I Poor: 
I too sandy, 
I seepage, 
I 
I 



GRATIOT COUNTY, MICHIGAN 

TABLE 10.--SANITARY FACILITIES--Continued 

Soil name and 
map symbol 

Pipestone: 
lppA: 

Septic tank 
absorption 

fields 

Tedrow part------ Severe: 
wetness, 
seepage. 

1PrA: 
Pipestone part--- Severe: 

wetness. 
: 
I 
I 

Tedrow part------lSevere: 

Pits: 
Ps. 

I wetness, 
I percs slowly. 
I 
I 
I 
I 
I 
I 
I 
I 

Sewage lagoon 
areas 

Severe: 
wetness, 
seepage. 

Severe: 
I wetness, 
I seepage. 
: 
I Severe: 

wetness, 
seepage. 

Plainfield: I , 
PtB----------------ISlight-----------'Severe: 

I 
I 

: 
PtC----------------IModerate: 

I slope. 
I 
I 

: 
Riverdale: I 
RdA----------------ISevere: 

wetness. 

Saranac: 
Sa •••••••••• ,,,,,,,fSevere: 

I wetness, 
I percs slowly, 
I floods. 
: 

Selfridge: • 
SeA,,,,,,,,,,,,---- Severe: 

Sickles: 

percs slowly, 
wetness. 

Sk----------------- Severe: 
wetness. 

I 

Sloan: I 
Sn-----------------lSevere: 

wetness, 
, floods, 
I percs slowly. 

Spinks: 

: 

seepage. 

Severe: 
seepage, 
slope. 

Severe: 
wetness, 
seepage. 

Severe: 
wetness, 
floods. 

Severe: 
wetness, 
seepage. 

I Severe: 
I we tnes's, 
I seepage. 
' I 
I 
I 
I 
I 

!Severe: 
I floods, 
I wetness. 
I 
I 
I 
I 
I 
I 

SpB---------------- Slight-----------lSevere: 

SpC---------------- Moderate: 
slope. 

: 
: 

Tedrow: I 
TdA----------------ISevere: 

I wetness, 
I seepage. 
I 
I 

See footnote at end of table. 

I seepage. 
I 
I 

Severe: 
seepage, 
slope. 

Severe: 
wetness, 
seepage. 

I 
I 

Trench 
sanitary 
landfill 

!Severe: 
I seepage. 
I 
I 
I 
I 
I 
I 

!Severe: 
I wetness, 
I seepage. 
I 
I 

!Severe: 
I wetness, 
I seepage. 
I 
I 

: 
: 
I 
I 
I 
I 

!Severe: 
I seepage. 
: 
:severe: 
I seepage. 
I 
I 

: 
I 
I 

!Severe: 
I wetness, 
I too sandy, 
I seepage. 
I 
I 
I 
I 

I Severe: 
I wetness, 
I floods. 
I 
I 

: 
I 
I 

!Severe: 
I wetness. 
: 
I 
I 
I 
I 

I Severe: 
I wetness, 
I seepage. 
I 
I 

: 
: 
!Severe: 
I floods, 
I wetness. 
: 
: 
I 
I 

!Severe: 
I too sandy, 
I seepage. 
I 
I 

:severe: 
I too sandy, 
I seepage. 
I 
I 

: 
!Severe: 
I seepage. 
I 
I 

: 

I 

: 
I 
I 

l 

Area . 
sanitary 
landfill 

:severe: 
I seepage. 
I 
I 
I 
I 
I 
I 

:severe: 
I seepage, 
I wetness. 
: 
:severe: 
I wetness, 
I seepage. 
: 
I 
I 
I 
I 

: 
: 
I Severe: 
I seepage. 
I 
I 

!Severe: 
I seepage. 
: 
I 
I 
I 
I 

!Severe: 
I wetness, 
I seepage. 

: 

Severe: 
wetness, 
floods. 

I Severe: 
I wetness, 
I seepage. 
I 
I 

: 
I Severe: 
I wetness, 
I seepage. 
I 
I 
I 
I 
I 
I 

I Severe: 
floods, 
wetness. 

Severe: 
seepage. 

Severe: 
seepage. 

Severe: 
seepage. 

I 
I 
I 
I 
I 
I 
I 

Daily cover 
for landfill 

!Fair: 
I too sandy. 
I 
I 
I 
I 
I 
I 

!Poor: 
I too sandy. 
: 
I 
I 

!Poor: 
I too sandy, 
I seepage. 
I 
I 

: 
I 
I 
I 
I 
I 
I 

!Poor: 
I too sandy. 
I 
I 

!Poor: 
I too sandy. 
I 
I 
I 
I 
I 
I 

!Fair: 

I 
I 

area reclaim, 
too sandy. 

!Poor: 
I wetness, 
I too clayey. 
: 
: 
I 
I 

!Poor: 
I too sandy. 
I 
I 

: 
: 
!Poor: 
I wetness, 
I too sandy, 
I seepage. 
: 
: 
!Poor: 
I wetness. 
: 
I 
I 
I 
I 

: 
!Poor: 
I too sandy, 
I seepage. 
: 
!Poor: 
I too sandy, 
I seepage. 
: 
: 
!Fair: 

too sandy. 
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TABLE 10.--SANITARY FACILITIES--Continued 

Soil name and 
map symbol 

Tedrow: 

Septic tank 
absorption 

fields 

TeA---------------- Severe: 
wetness, 
percs slowly. 

I 
I 

Thomas: I 
Th-----------------lSevere: 

I wetness, 
I percs slowly, 
i floods. 
I 
I 

Tobico: I 
Tm-----------------lSevere: 

Toledo: 

I wetness, 
i floods. 
I 
I 
I 

Tl·---------------- Severe: 

1Ts: 

percs slowly, 
wetness. 

Toledo part------ Severe: 

I 
I 

percs slowly, 
·wetness. 

Sickles part-----lSevere: 
I wetness. 
I 
I 
I 
I 
I 
I 

Vestaburg: I 
Ve-----------------lSevere: 

i wetness, 
I floods. 
I 
I 
I 
I 

Wauseon: I 
Wa-----------------lSevere: 

I percs slowly, 
I wetness. 
I 
I 

Wixom: I 
WxA----------------ISevere: 

I wetness, 
I percs slowly. 
I 

Sewage lagoon 
areas 

Severe: 
wetness, 
seepage. 

Severe: 
wetness, 
excess humus. 

Severe: 
wetness, 
seepage. 

I 
I 

Trench 
sanitary 
landfill 

Severe: 
wetness, 
seepage. 

I Severe: 
l wetness, 
I floods. 
I 
I 
I 
I 
I 
I 

'Severe: 
wetness, 
seepage, 
floods. 

Slight----------- Severe: 
too clayey, 
wetness. 

Slight----------- Severe: 

Severe: 
wetness, 
seepage. 

Severe: 
wetness, 
seepage. 

I too clayey, 
I wetness. 
I 

I 
I 

Severe: 
wetness, 
seepage. 

Severe: 
wetness, 
seepage, 
floods. 

Slight-----------lSevere: 
I wetness. 
I 
I 
I 
I 
I 
I 

Severe: I Severe: 
wetness. I wetnesi, 

I too sandy. 
I 

I 
I 
I 
I 
I 

Area 
sanitary 
landfill 

I Severe: 
I wetness, 
I seepage. 
I 
I 
I 
I 

I Severe: 
I wetness. 
I 
I 
I 
I 
I 
I 
I 
I 

I Severe: 
' wetness, 

floods, 
seepage. 

I 

Severe: 
wetness. 

Severe: 
wetness. 

Severe: 
wetness, 
seepage. 

Severe: 
wetness, 
seepage, 
floods. 

Severe: 
wetness. 

Severe: 
wetness. 

Daily cover 
for 1 and fil 1 

Poor: 
too sandy, 
seepage. 

Poor: 
I wetness. 
I 
I 
I 
I 
I 
I 
I 
I 

Poor: 
wetness, 
seepage, 
too sandy. 

Poor: 
too clayey, 
wetness. 

: Poor: 
: too clayey, 
I wetness. 
I 
I 

I Poor: 
l wetness, 
I too sandy, 
I seepage. 
I 
I 
I 
I 

: Poor: 
I wetness, 
' too sandy. 

Poor: 
wetness. 

Poor: 
too sandy. 

1This map unit is made up of two or more dominant kinds of soil. See map unit description for the 
composition and behavior of the whole map unit. 



GRATIOT COUNTY, MICHIGAN 

TABLE 11.--CONSTRUCTION MATERIALS 

[Some terms that describe restrictive soil features are defined in the Glossary. See text for definitions 
of "good," "fair," and "poor." Absence of an entry indicates that the soil was not rated] 

Soil name and 
map ,symbol 

I 
I 
I 
I 
I 
I 

Road fill 

I I 

Sand Gravel Topsoil 

111 

-+-~----------~---~-L-- -~~~~~~~~~--!'--~~~~~~~~~~~~~~~~~~~~~~ 
I 
I 
I 

Adrian: : 
Ad-------------------lPoor: 

1 excess humus, 
: wetness. 
I 
I 

Arkona: : 
AkA------------------'Poor: 

thin layer. 

Arkport: 
ArB, ArC------------- Fair: 

low strength. 

Belleville: 
Be------------------- Poor: 

Boyer: 

wetness, 
thin layer. 

Poor: 
excess fines. 

Poor: 
thin 1 ayer. 

Poor: 
excess fines. 

Poor: 
thin layer, 

Unsuited: 
excess fines. 

:unsuited: 
l excess fines. 
I 
I 
I 
I 

:unsuited: 
: excess fines. 
I 
I 
I 
I 

:unsuited: 
l excess fines. 
I 
I 
I 
I 
I 

Poor: 
wetness. 

Fair: 
too sandy. 

I 

Fair: 
too sandy. 

Poor: 
wetness. 

I I 

BoB------------------ Good-----------------,Good-----------------lGood-----------------'Fair: 

Capac: 
CaA------------------ Poor: 

Cap ac V ar i ant : 
lccA: 

wetness. 

Capac Variant part- Poor: 
wetness. 

Parkhill part------ Poor: 
wetness. 

Ceresco: 
Ce------------------- Poor: 

wetness. 

Cohoctah: 
Ch------------------- Poor: 

wetness. 

1Co: 
Cohoctah part------ Poor: 

'wetness. 

Ceresco part------- Poor: 
wetness. 

Corunna: 
Cr------------------- Poor: 

wetness. 

Dixboro: , 
DxA------------------ Poor: 

wetness, 

Edwards: 
Ed------------------- Poor: 

excess humus, 
wetness. 

See footnote at end of table, 

l l too sandy. 
I I 
I I 
I I 
I I 

:unsuited: :unsuited: 
l excess fines. l excess fines. 
I I 
I I 
I I 
I I 
I I 
I I 

:unsuited: :unsuited: 
l excess fines. l excess fines. 
I I 
I I 

'Unsuited: :unsuited: 
excess fines. l excess fines. 

I 
I 

Fair: 
thin layer. 

Poor: 
small stones. 

l Poor: 
l wetness. 
I 
I 
I 

I I 

Fair: 
excess fines·, 

Fair: 
excess fines. 

Fair: 
excess fines. 

Fair: 
excess fines. 

Unsuited: 
, excess fines. 

Poor: 
excess fines. 

Unsuited: 
excess humus. 

lGood-----------------'Good, 
I 
I 
I 
I 
I 
I 

lGood----------------- Poor: 
l wetness, 
I 
I 
I 
I 

lGood-----------------,Poor: 
: : wetness. 
I I 
I I 

lGood-----------------'Good, 
I 
I 
I 
I 
I 
I 

:unsuited: 
: excess fines. 
I 
I 
I 
I 

:unsuited: 
l excess fines. 
I 
I 
I 
I 

:unsuited: 
l e)(cess humus. 
I 
I 
I 
I 
I 
I 

Poor: 
wetness. 

,Good. 
I 
I 
I 
I 
I 
I 

I Poor: 
l wetness, 
l excess humus. 
I 
I 
I 
I 
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Soil name and 
map symbol 

Gilford: 

SOIL SURVEY 

TABLE 11.--CONSTRUCTION MATERIALS--Continued 

Road fill Sand Gravel 

I 
I 
I 
I 

I I 

Topsoil 

Gd------------------- Poor: Fair: lGood-----------------lPoor: 
wetness. excess fines. : : wetness. 

I I 
I I 
I I 
I I Houghton: 

Ho------------------- Poor: Unsuited: 
excess humus. 

:unsuited: lPoor: 
wetness, : excess humus. : wetness, 
low strength. : : excess humus. 

I I 
I 
I 
I 

I I 

Huntington: I I 
I I 

HuB------------------ Fair: :unsuited: : Unsuited: : Good, 
low strength. 

Ithaca: 
ItA------------------ Poor: 

wetness. 

Kingsville: 
Ke------------------- Poor: 

wetness. 

Lamson: 
La------------------- Poor: 

wetness, 

Lenawee: 
Le-------------------'Poor: 

wetness, 
low strength. 

Marlette: 
MaB, MaC------------- Fair: 

low strength. 

Martisco: , 
Mc-------------------lPoor: 

Metamora: 
1MeA: 

: wetness, 
: excess humus. 
I 
I 
I 
I 
I 
I 

Metamora part------lPoor: 
: wetness. 
I 
I 

Capac part---------lPoor: 
' wetness, 

Mete a: 
MtB------------------ Fair: 

low strength, 

Metea Variant: 
MvB------------------ Fair: 

shrink-swell. 

: excess fines. 
I 
I 
I 
I 

'Unsuited: 
excess fines. 

I 
I 
I 

Fair: 
excess fines. 

Poor: 
excess fines, 

Unsuited: 
excess fines. 

:unsuited: 
: excess fines, 
I 
I 
I 
I 

:unsuited: 
excess humus, 

Unsuited: 
excess fines. 

Unsuited: 
excess fines, 

: Poor: 
: thin 1 ayer, 
I 
I 
I 
I 

:unsuited: 
: excess fines. 

l excess fines. 
I 

Unsuited: 
excess fines, 

Unsuited: 
excess fines, 

Unsuited: 
excess fines, 

I 
I 
I 
I 

:unsuited: 
: excess fines. 
I 
I 
I 
I 
I 
I 

Unsuited: 
excess fines, 

Unsuited: 
excess humus, 

Unsuited: 
excess fines, 

Unsuited: 
excess fines, 

Unsuited: 
l excess fines, 
I 
I 
I 
I 

lPoor: 
: excess fines. 
I 
I 

Oakville: , , : 
OaB------------------lGood-----------------lGood-----------------lUnsuited: 

· l : : excess fines, 
I I I 
I I I 

Olentangy: : : : 
Oe-------------------lPoor: 'Unsuited: :unsuited: 

: wetness, excess humus. l excess humus. 
: excess humus, : 
: low strength. : 
I I 
I I 

Palms: l : 
Pa-------------------lPoor: Unsuited: :unsuited: 

wetness, excess humus. excess humus, 
excess humus. 

See footnote at end of table. 

Fair: 
thin layer. 

Poor: 
wetness, 

Poor: 
wetness. 

Poor: 
wetness. 

Fair: 
thin layer. 

Poor: 
wetness, 
excess humus. 

Good, 

Fair: 
thin layer. 

, Fair: 
: too sandy. 
I 
I 
I 
I 

lPoor: 
: small stones. 
I 
I 
I 
I 

lPoor: 
: too sandy, 
I 

Poor: 
wetness, 
excess humus. 

Poor: 
wetness, 
excess humus. 



GRATIOT COUNTY, MICHIGAN 

TABLE 11.--CONSTRUCTION MATERIALS--Continued 

Soil name and 
map symbol 

Parkhill: 

Road fill 

Ph------------------- Poor: 
wetness. 

Perrinton: 
PkB------------------ Fair: 

I 

low strength, 
shrink-swell. 

PkC------------------lFair: 

Pert: 

l low strength, 
l shrink-swell. 

PlA-------------- ---- Poor: 

Pipestone: 
1PpA: 

shrink-swell, 
low strength. 

Pipestone part----- Poor: 
wetness. 

I 
I 

Tedrow part--------iPoor: 
l wetness. 
I 
I 

1PrA: I 
Pipestone part-----lPoor: 

l wetness. 

Sand 

Unsuited: 
l excess fines, 
I 
I 
I 
I 

lUnsuited: 
I excess fines. 
I 
I 
I 
I 

I Unsuited: 
l excess fines, 
I 
I 
I 
I 
I 
I 

illnsuited: 
l excess fines. 
I 
I 
I 
I 
I 
I 
I 
I 

'Good-----------------

Fair: 
excess fines. 

Fair: 
, thin layer. 

I I 
I I 

Tedrow part--------lPoor: lFair: 
l wetness. l excess fines. 
I I 
I I 
I I 
I I Pits: 
I I 
I I Ps, 
I I 
I I 

Plainfield: l l 

Gravel 

I 
I 
I 
I 
I 

'Unsuited: 
excess fines. 

Unsuited: 
excess fines. 

,Unsuited: 
l excess fines. 
I 
I 
I 
I 
I 
I 

:unsuited: 
excess fines. 

Unsuited: 
excess fines. 

Unsuited: 
excess fines. 

Unsuited: 
excess fines. 

Unsuited: 
excess fines. 

PtB, PtC-------------'Good-----------------lGood----------------- Unsuited: 
l excess fines, 
I 
I 

I 
I 
I 
I 
I 

lPoor: 

Topsoil 

l wetness. 
I 
I 
I 
I 

lFair: 
I too clayey, 
I 
I 
I 
I 

I Fair: 
I too clayey, 
I slope. 
I 
I 
I 
I 

I Poor: 
l thin 1 ayer, 
I 
I 
I 
I 
I 
I 
I 
I 

I Fair: 
l too sandy, 
: 
I Fair: 
I too sandy. 
I 

Fair: 
too sandy. 

Fair: 
too sandy. 

Fair: 
too sandy. 

Riverdale: I I 
I I 

RdA------------------ Poor: lGood-----------------,Good-----------------lFair: 
wetness. l l l too sandy, 

I I I 
I I I 
I I I 
I I I Saranac: 

Sa-------------------,Poor: 'Unsuited: :unsuited: 'Poor: 
wetness, excess fines. l excess fines, wetness, 
low strength, 

Selfridge: 
SeA------------------ Poor: 

low strength. 

Sickles: 
Sk------------------- Poor: 

shrink-swell, 
wetness, 

l low strength, 
I 
I 

Sloan: l 
Sn-------------------lPoor: 

I wetness. 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 

Poor: 
excess fines. 

Poor: 
thin layer. 

:unsuited: 
I excess fines, 

Spinks: l , 
SpB, SpC-------------iGood-----------------lGood-----------------

1 I 
I I 
I I 
I I 

See footnote at end of table, 

l too clayey, 
I 
I 
I 
I 

lUnsuited: 
l excess fines. 
I 
I 
I 
I 

:unsuited: 
l excess fines. 

Unsuited: 
excess fines. 

Unsuited: 
excess fines. 

Fair: 
too sandy. 

Poor: 
wetness, 

Poor: 
wetness. 

Fair: 
too sandy. 
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TABLE 11.--CONSTRUCTION MATERIALS--Continued 
~~~~~~~~~~~-,-~~~~~~~~~~-...~~~~~~~~-~~--.~~~~~~~~~~-T-~-~-----~~--~~ 

Soil name and 
map symbol 

I 
I 
I 
I 

Road fill 

Tedrow: : 
TdA------------------lPoor: 

: wetness. 
I 
I 

TeA------------------lPoor: 
: wetness. 
I 
I 

Thomas: : 
Th-------------------lPoor: 

: wetness, 
: low strength. 
I 
I 

Tobico: : 
Tm-------------------lPoor: 

I wetness. 
I 
I 

Toledo: I 
To-------------------lPoor: 

I low strength, 
: wetness, 
I shrink-swel 1. 
I 
I 

1Ts: l 
Toledo part--------lPoor: 

: low strength, 
: wetness, 
I shrink-swell. 
I 
I 

Sickles part-------lPoor: 
I shrink-swell, 
: wetness. 
I 
I 

Vestaburg: : 
Ve-------------------lPoor: 

: wetness. 
I 
I 

Wauseon: : 
Wa-------------------'Poor: 

wetness, 
low strength. 

Wixom: 
WxA------------------ Fair: 

wetness, 
shrink-swell, 
low strength. 

I 
I 

Sand 

Fair: 
excess fines. 

: Fair: 
: excess fines. 
I 
I 
I 
I 

I Unsuited: 
: excess fines. 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 

Gravel 

:unsuited: 
: excess fines. 
I 
I 

:unsuited: 
I excess fines. 
I 
I 
I 
I 

:unsuited: 
excess fines. 

I 

: Topsoil 
I 
I 
I 

I 
I 
I 
I 
I 
I 

: Fair: 
l too sandy. 
I 
I 

: Fair: 
: too sandy. 
I 
I 
I 
I 

lPoor: 
: wetness. 

I I 

lGood-----------------'Unsuited: Poor: 
wetness. 1 excess fines. 

Unsuited: 
excess fines. 

Unsuited: 
excess fines. 

Poor: 
thin 1 ayer. 

I 

Unsuited: 
excess fines. 

:unsuited: 
: excess fines. 
I 
I 
I 
I 
I 
I 

:unsuited: 
: excess fines. 
I 
I 
I 
I 
I 

Poor: 
: wetness. 
I 
I 
I 
I 
I 
I 
I 
I 

I Poor: 
: wetness. 
I 
I 
I 
I 
I 
I 

lPoor: 
wetness. 

I I 

Good-----------------lGood-----------------lPoor: 

Poor: 
excess fines, 
thin layer. 

Poor: 
excess fines. 

: : wetness. 
I I 
I I 
I I 
I I 

:unsuited: lPoor: 
: excess fines. : wetness. 
I I 
I I 
I I 
I I 
I I 
I I 

:unsuited: lFair: 
excess fines. : too sandy. 

I 
I 
I 
I 
I 

1This map unit is made up of two or more dominant kinds of soil. See map unit description for the 
composition and behavior of the whole map unit. 
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TABLE 12.--WATER MANAGEMENT 

115 

[Some terms that describe restrictive soil features are defined in the Glossary. Absence of an entry indicates 
that the soil was not evaluated] 

I 
I 

Soil name and· : 
map symbol : 

I 
I 
I 
I 
I 
I 

Ponrl 
reservoir 

areas 

Adrian: : , 

Emb ankrnents, 
dikes, and 

levees 

Ad---------------:seepage--------lWetness, 
: : seepage, 
: : excess humus. 

' I 
I 

Arkona: : 
AkA-------------- Seep age--------: ,, ep age, 

1 wetness. 

Arkport: 
ArB-------------- Seepage-------- Seepage, 

piping. 

ArC-------------- Seepage, 
slope. 

I 
I 

Belleville: : 
Be---------------iSeepage--------

1 
I 
I 
I 
I 
I 

Boyer: : 

Seepage, 
piping. 

Piping, 
wetness. 

Aquifer-fed 
excavated 

ponds 

Drainage 

Slow refill---- Floods, 
frost action. 

Irrigation 

I 
I 
I 
I 
I 
I 

'Wetness, 
soil blowing, 
floods. 

Slow refill---- Favorable------ Fast intake, 
soil blowing, 
wetness. 

No water------- Not needed-----,Fast intake, 
: soil blowing. 

I I 
I 
I 

I 
I 

No water-------lNot needed-----iFast intake, 

Slow 

I 
I 
I 
I 
I 
I 
I 
I 

refill----'Frost action, 
poor outlets. 

: soil blowing, 
: slope. 
I 
I 
I 

Wetness, 
fast intake, 
floods. 

BoB--------------lSeepage-------- Seepage--------lNo water------- Not needed----- Soil blowing, 
fast intake. ' I 

I 
I 

Capac: : 

I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 

Grassed 
waterways 

:wetness. 
I 

I 
I 
I 
I 
I 

Wetness. 

Droughty. 

Droughty, 
slope. 

Wetness. 

lDroughty. 
I 
I 
I 
I 
I 
I 

CaA-------------- Seepage-------- Piping, 
wetness. 

:s1ow refill---- Frost action--- Wetness--------lWetness. 

Capac Vari ant: 
1CcA: 

Capac Variant 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

part---------- Seepage-------- Wetness--------lSlow 
I 

refill---- Frost action---
I 

Parkhill p.art-- Favorable------ Wetness-------- 1 Slow refill---- Frost action, 

Ceresco: 
Ce---------------

Cohoctah: 

I 
I 
I 
I 
I 

Seepage--------'Wetness, 
seepage. 

Ch--------------- Seepage-------- Piping, 
seepage, 
wetness. 

1co: 
Cohoctah part-- Seepage-------- Piping, 

seepage, 
wetness. 

Deep to water 

poor outlets. 

Poor outlets, 
floods, 
frost action. 

Favorable------ Poor outlets, 
floods, 

I 
I 
I 

frost action. 

Favorable------iPoor outlets, 
l floods, 
: frost action. 
I 

I 
I 
I 
I 
I 
I 

Wetness--------

Wetness, 
slow intake, 
oercs slowly. 

Floods, 
wetness. 

:wetness, 
: floods. 
I 
I 
I 
I 
I 
I 

'Wetness, 
floods. 

Ceresco part--- Seepage-------- Wetness, 
seepage. 

Deep to water Poor outlets, Floods, 

Corunna: 
Cr--------------- Favorable------lWetness-------- Slow 

I 
I 
I 
I 

See footnote at end of table. 

floods, wetness. 
frost action. 

refill---- Frost action, 
poor outlets. 

Wetness, 
floods. 

I 
I 
I 
I 
I 

Wetness. 

Wetness. 

:wetness. 
I 
I 
f 
I 
I 
I 
f 

Wetness. 

Wetness. 

Wetness. 

Wetne~s. 
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TABLE 12.--WATER MANAGEMENT--Continued 

Soil name and 
map symbol 

Pond 
reservoir 

areas 
I 

Dixboro: , : 

Embankments, 
dikes, and 

levees 

DxA--------------ISeepage--------lPiping, 
: : wetness. 
I I 
I I 

Edwards: I I 
Ed---------------:seepage--------!Excess humus, 

l I wetness. 
I I 
I I 
I I 
I I 

Gilford: l : 
Gd---------------:seepage--------1Seepage, 

l : wetness. 
I I 
I I 
I I 
l I 

Houghton: : I 
Ho---------------1Seepage--------1Excess humus, 

: : wetness. 
I I 
I I 
I I 
I I 

I 
I 
I 

Aquifer-fed 
excavated 

ponds 
I 
I 
I 

Drainage 
' I 
l Irrigation 
I 
I 

' l 
I 

' I 
I Deep to water lFrost 

I 
action---lWetness, 

I 
I 
I 
I 
I 
I 

:s1ow 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 

refill----lFrost action, 
: poor outlets, 
I excess humus, 

I I 

: soil blowing. 
I 
I 
I 

I Floods, 
I soil blowing, 
I wetness, 
' I 
I 
I 

:Favorable------lFrost action---lWetness, 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 

lSlow refill----!Frost action, 
: poor outlets, 
l excess humus. 
I 
I 
I 

: soil blowing, 
I floods. 
I 
I 
I 
I 

:wetness, 
: soil blowing, 
I floods. 
' I I 

I 

' I 

Grassed 
waterways 

:wetness. 
' I 
I 
I 
I 

' !Wetness. 
I 

' I 
I 
I 
I 
I 
I 

!Wetness. 
I 
I 

' I 
I 
I 
I 
I 

:wetness. 

Huntington: I I , I I I 

HuB--------------1Seepage--------lPiping---------1Deep to water, lNot needed-----lFloods---------lFavorable. 
I : I slow refill. ' I 
l I 
l I 

Ithaca: I I , 
ItA--------------1Favorable------1Wetness--------lS1ow 

l I 
I I 

I 
I 

' I 

refill----lFrost 

I I 
I I 
I I 
I I 
t t 
I I 

action---:wetness--------lWetness, 
' I 

Kingsville: ,. l I , , ' ' Ke---------------1Seepage--------lSeepage, !Favorable------lFavorable------lFast intake, :wetness. 
I I piping, I I I floods, ' I 

I : wetness. I I I wetness. ' I 
t I I I t I 
I I t I t I 

Lamson: I I I I I I 

' :wetness. La---------------lseepage--------lPiping, !Favorable------!Frost action, :wetness, 
: I wetness. I poor outlets. I floods, I 

I 
I I I I 

I I I ' I Lenawee: I , , I I I 

Le---------------1Seepage--------lWetness--------lSlow refill----lFrost action---lFloods, !Wetness, 
: i i : : wetness. I 

I 
I t I i i 

I I I I 

Marlette: I I I I 
MaB--------------1Seepage--------lFavorable------1No water-------!Not 

I f I I 
I t I I 

MaC--------------lSeepage, !Favorable------lNo water-------lNot 
I slope. : I I 
I I t t 
I I I I 

Martlsco: I I I I 

I 
I 

I I 

needed-----lFavorable------:Favorable. 
I I 
I I 

needed-----lSlope----------iSlope. 
I I 
I I 
I I 
I I 
I I 
I l 

Mc---------------!Favorable------!Excess humus, :s1ow refill----!Percs slowly, I Wetness, :wetness. 
wetness. I I poor outlets, I percs slowly, : 

I I frost action. : floods. l 

Metamora: 
1MeA: 

I I 
I I 
I I 
I I 
I I 

I t I I 

: : 
I I 
I I 
I I 
I I 

Metamora part--!Seepage--------1Wetness--------1Slow refill----:Frost action---1Soil blowing, :wetness. 
t I t I 
l I I t : wetness. I 
I I I I I I 
I i I I I I 

Capac part-----lseepage--------iWetness--------lSlow refill----!Frost 
I I I t 
I I I I 

action---:wetness, !Wetness. 
l soil blowing. I 

I I t f 
I I I f I 1 

Mete a: I l I I I I 
I f 

MtB--------------1Seepage--------1Favorable------lNo water-------!Not 
I I I I 
I I I t 

needed-----lDroughty, lDroughty, 
I fast intake, l 

I I t • 
I I I l l soil blowing, : 
I I I I I I 
I f I I I I 

Metea Variant: I I I I I I 
I I 

MvB--------------lSeepage--------lFavorable------lNo water-------lNot needed-----lDroughty, !Draughty. 
l I i l 
I t t t l fast intake, : 
I i I I I I 
I I t I I I 

Oakville: : : l I I I 
I I 

OaB--------------ISeepage--------lSeepage--------lNo water-------lNot needed-----lFast intake, 1Droughty, 
f I I I 
I I I I l soil blowing. : 
I I t I 
I I I I 1 l 

See footnote at end of table. 
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TABLE 12.--WATER MANAGEMENT--Continued 

Soil name and 
map symbol 

Pond 
reservoir 

areas 
' I 
' I 

Olentangy: , : 

Embankments, 
dikes, and 

levees 

Oe---------------'Favorable------lWetness, 
: excess humus. 
' I 
' I 

Palms: : 

' I 
' I 
' ' ' I 

Aquifer-fed 
excavated 

ponds 
I 
I 
I 
I 
I 

Drainage 

Slow refill----lFrost action, 
I poor outlets. 
I 
I 

' I 
' I 

Pa--------------- Seepage--------lExcess humus, 
: wetness. 

:s1ow refill----lFrost action, 
: floods, 

I 
I : excess humus. 
' ' ' I 

Parkhill: : , ' ' Ph--------------- Seepage--------lWetness--------lSlow refill----lFrost action, 
I I 
I I : poor outlets. 
I I ' I I I 

Perrinton: : I I 
I 

Irrigation 

Soil blowing, 
wetness, 
floods. 

,Wetness, 
soil blowing, 
floods. 

Wetness, 
floods. 
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Grassed 
waterways 

I 
I 
I 
I 
I 

:wetness. 
I 
I 

' I I 
I 
I 
I 

:wetness. 
' I 
I 
I 
I 
I 

' I 
:wetness. 
I 
I 
I 
I 
I 
I 

PkB-------------- Favorable------lWetness--------lSlow refill----lNot needed-----'Wetness--------lFavorable. 
I I 
I I 

PkC-------------- Slope----------'Wetness--------'Slow 

Pert: 

I 

' refill----lNot needed----- Slope, 
: wetness. 
I 
I 
I 
I 

' ' !Slope. 
' I 
I 
I 

' I 
PlA-------------- Favorable------ Wetness, Slow refill----lFrost action, 

: percs slowly. 
Wetness, I Wetness, 

hard to pack. percs slowly. : percs slowly. 

Pipestone: 
1PpA: , 

Pipestone part-'Seepage-------- Seepage, 
wetness. 

Tedrow part---- Seepage-------- Seepage, 
wetness. 

1PrA: 
Pipestone part-

Tedrow part----

Pits: 
Ps. 

Seepage--------,Wetness, 
I seepage. 
I 
I 
I 
I 

Seepage--------iSeepage, 
I wetness. 
' I 

' I 
I 

' I 
I 
I 
I 

' Favor able------: Favor able------: Fast intake, 
: soil blowing, 
: ,wetness. 
' I 

Favorable------ Favorable------lFast intake, 
: wetness, 
: soil blowing. 
I 
I 

' I 
Favor able------, Favorable------: Fast intake, 

: wetness, 
: soil blowing. 
' I I 

Favorable------lFavorable------lSoil blowing, 
: : wetness, 
: : fast intake. 
I I 
I I 
I I 
I I 
I I 

' ' I I 
I I 

Plainfield: : : 
PtB, PtC--------- Seepage-------- Seepage-------- No water-------lNot needed-----lDroughty, 

Riverdale: 
RdA-------------- Seepage-------- Seepage, 

piping, 
wetness. 

Saranac: 
Sa---------------

Selfridge: 
SeA--------------

Sickles: 
Sk---------------

Favorable------,Hard to pack, 
I wetness. 
I 
I 
I 
I 

' ' Seepage--------lWetness--------
' ' ' I 
I 
I 

Seepage--------lWetness-------, 
I 
I 
I 

See footnote at end of table. 

I 
I 

: fast intake, 
: soil blowing. 
I 
I 

' I I 

Deep to water lFavorable------lWetness, 
: : fast intake, 
: : soil blowing. 
I I 
I I 
I I 
I I 

!Slow refill----lPoor outlets, :wetness, 
' I 
' 

: floods, : floods. 
: frost action. : 
I I 

' ' ' ' I I 

Slow refill----lWetness, :wetness, 

Slow 

I frost action. I fast intake. 
I 
I 
I 
I 

refill----lPercs slowly, 
I floods. 
' ' 

' I 
' I 

:wetness, 
I fast intake. 
' I 

I 
I 
I 

' I 
' lDroughty, 
I wetness. 
I 
I 
I 
I 

!Wetness, 
I draughty. 
I 

' ' I 
' I 
lDroughty, 
: wetness. 
I 
I 
I 
I 

:wetness. 
' I 
I 
I 

' I 
I 
I 
I 
I 

' I 
' I 
'Draughty. 

' I 

Draughty, 
wetness. 

I Wetness. 
I 
I 
I 
I 
I 

' ' I 
:wetness. 
I 
I 
I 
I 
I 
I 

:wetness. 
' I 
' ' 
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Soil name and 
map symbol 

Pond 
reservoir 

areas 

SOIL SURVEY 

TABLE 12.--WATER MANAGEMENT--Continued 

' ' ' ' ' ' I Embankments, l Aquifer-fed I Drainage 
l dikes, and l excavated l 
I 1 I d I 

1 evees : ooo s : 
I I I 
I I I 
I I I 

Sloan: 1 t l l 
Sn---------------'Favorable------lPiping, lSlow refill----lFrost action, 

l wetness, l I floods, 
I l l poor outlets, 
I I I 
I I I 

Spinks: l l : 

I 
I 

I Irrigation 
I 
I 
I 

: 
' I 
I 
I 
I 

Wetness, 
floods, 

SpB, SpC--------- Seepage--------lSeepage--------lNo water-------lNot needed----- Droughty, 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 

Tedrow: l I l 

fast intake, 
soil blowing, 

TdA--------------,Seepage--------'Seepage, IFavorable------'Favorable------ Fast intake, 
soil blowing, 
wetness. 

: piping. : 
I wetness. : 
I I 
I I 

TeA--------------lSeepage-------- Seepage, IFavorable------ Favorable------ Soil blowing, 
wetness, 
fast intake, 

' piping, l 
wetness, l 

I 

' Thomas: 
Th--------------- Favorable------lWetness-------- Slow refill---- Frost action, Wetness, 

Tobico: 

I 
I 

' I I 
I 
I 
I 

l poor outlets, 
I percs slowly, 
I 
I 
I 
I 

percs slowly, 

Tm--------------- Seepage--------lSeepage, 
l piping, 

Favorable------lFloods, Wetness, 

Toledo: 
To---------------

1Ts: 
Toledo part----

I 

' I 
I 
I 
I 

Favorable------lWetness, 
l hard to 
I 

' ' ' Favorable------iWetness, 
l hard to 

pack. 

' I 
' ' I 
I 

lSlow 
I 
I 
I 
I 

' I 
lSlow 

pack, l 
I I 
I I 

Sickles part---,Seepage--------'Wetness--------lSlow 
I I 
I I 
I I 
I I 
I I 
I I 

Vestaburg: l l 

l poor outlets. soil blowing, 
floods, I 

I 
I 
I 
I 
I 

refill----'Percs slowly--- Wetness, 
percs slowly, 

refill---- Peres slowly---,Wetness, 
I percs slowly, 
I 
I 

refill---- Peres slowly, !Wetness, 
floods. I fast intake, 

l percs slowly. 
I 
I 
I 
I 

Ve---------------'Seepage-------- Seepage, lFavorable------ Favorable------lWetness, 
wetness. ' 

Wauseon: 

l fast intake, 
I 
I 
I 
I 

Wa--------------- Favorable------ Piping, 
wetness. 

Slow refill---- Peres slowly---lWetness, 

Wixom: I 

WxA-------------- Favorable------iWetness-------- Slow refill----
' I 
I 

I percs slowly, 
I 
I 

' I 
Favorable------1Droughty, 

I fast intake, 

' 

' I 

Grassed 
waterways 

Wetness. 

Droughty, 

Wetness, 
droughty, 

Wetness, 
droughty, 

Wetness, 
percs slowly, 

I Wetness. 
I 
I 
I 
I 
I 

Wetness, 
percs slowly, 

Wetness, 
percs slowly. 

Wetness, 
percs slowly. 

Wetness. 

Wetness. 

Droughty, 
wetness. 

1This map unit is made up of two or more dominant kinds of soil. See map unit description for the 
composition and behavior of the whole map unit, 



GRATIOT COUNTY, MICHIGAN 

TABLE 13.--RECREATIONAL DEVELOPMENT 

[Some terms that describe restrictive soil features are defined in the Glossary. See text for de~initions 
of "slight," "moderate," and "severe." Absence of an entry indicates that the soil was not rated] 

Soil name and 
map symbol 

Adrian: 

Camp areas 

Ad------------------- Severe: 

Arkon a: 

wetness, 
floods, 
excess humus. 

AkA------------------ Severe: 
wetness. 

Arkport: 
ArB------------------ Moderate: 

too sandy. 

ArC------------------ Moderate: 
slope, 
too sandy. 

Belleville: 
Be------------------- Severe: 

Boyer: 

wetness, 
floods. 

BoB------------------ Moderate: 
too sandy. 

Capac: 
CaA------------------ Severe: 

wetness. 

C ap ac V ar i ant : 
1ccA: 

Capac Variant part- Severe: 
small stones, 
wetness. 

Parkhill part------ Severe: 
wetness, 
floods. 

Ceresco: 
Ce------------------- Severe: 

Cohoctah: 

wetness, 
floods. 

Ch------------------- Severe: 

1co: 

wetness, 
floods. 

Cohoctah part------,Severe: 
: wetness, 
: floods. 
I 
I 

See footnote at end of table. 

Picnic areas 

Severe: 
wetness, 
excess humus. 

Moderate: 
wetness, 
too sandy. 

Moderate: 
too sandy. 

Moderate: 
slope, 

l too sandy. 
I 
I 
I 

I 
I 

Severe: 
wetness. 

Moderate: 
too sandy. 

l Moderate: 
wetness. 

Severe: 
small stones. 

Severe: 
wetness. 

Moderate: 
wetness, 
floods. 

'Severe: 
wetness. 

Severe: 
wetness. 

I 
I 
I 
I 

Playgrounds 

Severe: 
wetness, 
floods, 
excess humus. 

Severe: 
wetness. 

Moderate: 
slope, 
too sandy. 

Severe: 
slope. 

Severe: 
wetness, 
floods. 

Moderate: 
too sandy. 

Severe: 
wetness. 

Severe: 
small stones, 
wetness. 

Severe: 
wetness, 
small stones, 
floods. 

:severe: 
l floods, 
l wetness. 
I 
I 
I 
I 

:severe: 
l wetness, 
: floods. 
I 
I 
I 
I 

:severe: 
l wetness, 
l floods. 
I 
I 

I 
I 
I 
I 
I 
I 

Paths and trails 

:severe: 
l wetness, 
: excess humus. 
I 
I 
I 
I 
I 
I 

'Moderate: 
wetness, 
too sandy. 

Moderate: 
too sandy. 

Moderate: 
too sandy. 

Severe: 
wetness. 

Moderate: 
too sandy. 

Moderate: 
wetness. 

Severe: 
small stones. 

Severe: 
wetness, 
floods. 

Moderate: 
wetness, 
floods. 

Severe: 
wetness. 

Severe: 
wetness. 

119 
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TABLE 13.--RECREATIONAL DEVELOPMENT--Continued 
~~~~~·--~~, 

I 

Soil name and 
map symbol 

I 
I 
I 
I 
I 

Camp areas 

Cohoctah: 
Ceresco 

Corunna: 

I 
I 
I 
I 
I 
I 

part-------'Severe: 
wetness, 
floods. 

Cr------------------- Severe: 

Dixboro: 

wetness, 
floods. 

DxA------------------ Severe: 
wetness. 

Edwards: 
Ed------------------- Severe: 

Gilford: 

floods, 
wetness, 
excess humus. 

Gd------------------- Severe: 

Houghton: 

wetness, 
floods. 

Ho-------------------,Severe: 
: wetness, 
: floods, 
: excess humus. 
I 

' Huntington: : 

' I 
I 
I 
I 
I 

Picnic areas 

:Moderate: 
: wetness, 
: floods. 
I 
I 

' ' :severe: 
: wetness. 
I 
I 

' I 
: Moderate: 
: wetness. 
I 
I 
I 
I 

:severe: 
: dusty, 
: wetness, 

excess humus. 

Severe: 
wetness. 

Severe: 
wetness, 
excess humus. 

HuB------------------ Slight--------------- Slight---------------

Ithaca: 
ItA------------------ Severe: 

wetness. 

Kingsville: 
Ke------------------- Severe: 

wetness, 
: floods. 
' I 

Lamson: : 
La-------------------'Severe: 

Lenawee: 

wetness, 
floods. 

Le------------------- Severe: 
wetness. 

Marlette: 

' I 
I 
I 

' I 
: Moderate: 
: wetness. 
' I 
' 
Severe: 

wetness. 

Severe: 
wetness. 

Severe: 
wetness. 

Playgrounds 

Severe: 
floods, 

, wetness. 

Severe: 
wetness, 
floods. 

Severe: 
wetness. 

Severe: 
floods, 
wetness, 
excess humus. 

Severe: 
wetness, 
floods. 

Severe: 
wetness, 
floods, 

' excess humus. 

Moderate: 
slope. 

Severe: 
wetness. 

Severe: 
wetness, 
floods. 

Severe: 
wetness, 
floods. 

Severe: 
wetness. 

MaB------------------ Slight--------------- Slight--------------- Moderate: 
slope. 

MaC------------------ Moderate: 
slope. 

Martisco: 
I 
I 
I 

Mc-------------------/Severe: 

Metamora: 
1MeA: 

Metamora 

: floods, 
: wetness. 
I 
I 
I 
I 

' ' part------:severe: 
: wetness. 
I 
I 

See footnote at end of table. 

Moderate: 
slope. 

Severe: 
wetness. 

:Moderate: 
: wetness. 
' I 

'Severe: 
slope. 

Severe: 
floods, 
wetness. 

Severe: 
wetness. 

I 
I 
I 

Paths and trails 

Moderate: 
wetness, 
floods. 

Severe: 
wetness. 

:Moderate: 
: wetness. 
I 
I 
I 

' :severe: 
: dusty, 
: wetness, 
: excess humus. 
I 
I 
I 
I 

:severe: 
: wetness. 
I 
I 

' ' Severe: 
wetness, 
excess humus. 

Slight. 

Moderate: 
wetness. 

Severe: 
, wetness. 
' ' ' ' I 

' :severe: 

I 

wetness. 

Severe: 
wetness. 

Slight. 

/Slight. 
I 

' ' I 
I 

' /Severe: 
l wetness. 
I 
I 
I 
I 

' I 
' ' I Moderate: 

wetness. 
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TABLE 13.--RECREATIONAL DEVELOPMENT--Continued 

Soil name and 
map symbol 

I 
I 
I 

Camp areas 

Metamora: : 
Capac part---------:severe: 

: wetness. 
I 
I 

Metea: : 
MtB--------~---------:Moderate: 

l too sandy. 
I 
I 
I 
I 

Metea Variant: : 
MvB---·--------------:severe: 

: small stones. 
I 
I 

Oakville: : 
OaB------------------'Moderate: 

too sandy. 

Olentangy: 
Oe------------------- Severe: 

Palms: 

wetness, 
excess humus-, 
floods. 

Pa------------------- Severe: 

Parkhill: 

wetness, 
floods, 
excess humus. 

Ph------------------- Severe: 

Perrinton: 

wetness, 
floods. 

PkB------------------ Moderate: 
percs slowly. 

PkC------------------ Moderate: 
percs slowly, 
slope. 

Pert: 
PlA------------------ Severe: 

wetness. 

Pipestone: 
1 PpA: 

Pipestone part----- Severe: 
wetness. 

Tedrow part-------- Severe: 
wetness. 

lPrA: 
Pipestone 

I 
I 
I 
I 
I 
I 

part-----:severe: 
: wetness. 
I 
I 

Tedrow part--------:severe: 

Pits: 
Ps; 

: wetness. 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

See footnote at end of table. 

I 
I 
I 
I 
I 

Picnic areas 

:Moderate: 
: wetness. 
I 
I 
I 
I 

:Moderate: 
1 too sandy. 

Severe: 
small stones. 

Moderate: 
too sandy. 

:severe: 
: wetness, 
: excess humus. 
I 
I 
I 
I 
I 
I 

:severe: 
: wetness, 
l excess humus. 
I 
I 
I 
I 
I 
I 

:severe: 
: wetness. 
I 
I 
I 
I 

Playgrounds 

Severe: 
wetness. 

Moderate: 
slope, 
too sandy. 

Severe: 
small stones. 

Severe: 
too sandy. 

Severe: 
' wetness, 

excess humus, 
floods. 

Severe: 
wetness, 
floods, 
excess humus. 

Severe: 
wetness, 
floods. 

I I 
I I 

:slight---------------:Moderate: 
1 

: percs slowly, 
: slope. 

Moderate: 
slope. 

Moderate: 
wetness. 

Moderate: 
too sandy. 

Moderate: 
wetness, 
too sandy. 

Moderate: 
too sandy. 

Moderate: 
wetness, 
too sandy. 

I 
I 

'Severe: 
slope. 

Severe: 
wetness. 

Severe: 
wetness. 

Severe: 
wetness. 

Severe: 
wetness. 

Severe: 
wetness. 

I 
I 
I 
I 
I 

Paths and trails 

:Moderate: 
: wetness. 
I 
I 
I 
I 

'Moderate: 

I 
I 
I 
I 

too sandy. 

Severe: 
small stones. 

Severe: 
too sandy. 

Severe: 
wetness, 
excess humus. 

:severe: 
' wetness, 

excess humus. 

I 
I 

Severe: 
wetness. 

:slight. 
I 
I 
I 
I 
I 
I 

:slight. 
I 
I 
I 
I 
I 

Moderate: 
wetness. 

Moderate: 
too sandy. 

Moderate: 
wetness, 
too sandy. 

Moderate: 
too sandy. 

:Moderate: 
too sandy, 
wetness. 
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TABLE 13.--RECREATIONAL DEVELOPMENT--Continued 

Soil name and 
map symbol 

Plainfield: 

Camp areas 

PtB------------------ Moderate: 
too sandy. 

PtC------------------ Moderate: 
too sandy, 
slope. 

Riverdale: 
RdA------------------ Severe: 

wetness. 

Saranac: 
Sa------------------- Severe: 

Selfridge: 

wetness, 
floods. 

SeA------------------ Moderate: 
too sandy, 
wetness. 

Sickles: l 
Sk-------------------lSevere: 

l wetness. 
I 
I 

Sloan: : 
Sn-------------------:severe: 

: wetness, 
: floods. 
' I 

Spinks: : 
SpB------------------'Moderate: 

too sandy. 

SpC------------------ Moderate: 
slope, 
too sandy. 

Tedrow: 
TdA------------------,Severe: 

l wetness. 
I 
I 
I 
I 

TeA------------------'Severe: 
wetness. 

Thomas: 
Th------------------- Severe: 

Tobico: 

wetness, 
excess humus, 
floods. 

Tm------------------- Severe: 

Toledo: 

floods, 
wetness, 
excess humus. 

To------------------- Severe: 
wetness. 

See footnote at end of table. 

I 
I 

Picnic areas 

Moderate: 
too sandy. 

Moderate: 
too sandy, 
slope. 

Moderate: 
wetness, 
too sandy. 

Severe: 
wetness. 

Moderate: 
too sandy, 
wetness. 

: Severe: 
: wetness. 

Severe: 
wetness. 

Moderate: 
too sandy. 

l Moderate: 
: slope, 
: too sandy. 
I 
I 
I 
I 

:severe: 
: wetness. 
I 
I 
I 

Moderate: 
wetness, 
too sandy. 

Severe: 
wetness, 
excess humus. 

: Severe: 
: excess humus, 
: wetness. 
I 
I 
I 
I 
I 
I 

:severe: 
wetness. 

Playgrounds 

Moderate: 
too sandy, 
slope. 

Severe: 
slope. 

Severe: 
wetness. 

Severe: 
wetness, 
floods. 

Moderate: 
wetness, 
too sandy. 

Severe: 
wetness. 

Severe: 
1 wetness, 

floods. 

I 
I 

Moderate: 
slope, 
too sandy. 

Severe: 
slope. 

:severe: 
: wetness. 
I 
I 
I 
I 

Severe: 
wetness. 

Severe: 
wetness, 
excess humus. 

Severe: 
floods, 
excess humus, 
wetness. 

:severe: 
wetness. 

I 
I 
I 
I 
I 

Paths and trails 

Moderate: 
too sandy. 

Moderate: 
too sandy. 

Moderate: 
wetness, 
too sandy. 

Severe: 
wetness. 

Moderate: 
wetness, 
too sandy. 

Severe: 
wetness. 

Severe: 
wetness. 

lModerate: 
l too sandy. 
I 
I 
I 
I 

. lModerate: 
: too sandy. 
I 

Moderate: 
wetness, 
too sandy. 

Moderate: 
too sandy, 
wetness. 

Severe: 
, wetness, 

excess humus. 

Severe: 
excess humus, 
wetness. 

Severe: 
wetness. 



GRATIOT COUNTY, MICHIGAN 

TABLE 13,--RECREATIONAL DEVELOPMENT--Continued 

Soil name and 
map symbol 

Toledo: 
1Ts: 

Camp areas 

Toledo part-------- Severe: 
wetness. 

Sickles part------- Severe: 
wetness, 

Vestaburg: 
Ve-------------------lSevere: 

: wetness, 
: floods. 

Wauseon: : 
Wa-------------------iSevere: 

I wetness. 
I 
I 

Wixom: : 
WxA------------------lSevere: 

: wetness. 
I 
I 
I 
I 
I 

Picnic areas 

Severe: 
wetness. 

Severe: 
wetness. 

Severe: 
wetness. 

Severe: 
wetness. 

Moderate: 
wetness, 
too sandy. 

Playgrounds 

:severe: 
: wetness. 
I 
I 

:severe: 
: , wetness. 
I 
I 
I 
I 

I Severe: 
: wetness, 
: floods. 
I 
I 

:severe: 
: wetness. 
I 
I 
I 
I 

I Severe: 
: wetness. 
I 
I 
I 
I 
I 

Paths and tr ails 

Severe: 
wetness. 

Severe: 
wetness. 

Severe: 
wetness. 

Severe: 
wetness. 

Moderate: 
wetness, 
too sandy. 

1This map unit is made up of two or more dominant kinds of soil, See ~ap u~it description for the 
composition and behavior of the whole map unit. 
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TABLE 14.--WILDLIFE HABITAT POTENTIALS 

[See text for definitions of "good," "fair," "poor," and "very poor." Absence of an entry indicates that the 
soil was not rated] 

Soil name and 
map symbol 

Adrian: 

Grain 
and 

seed 
crops 

Ad---------------- Poor 

Arkon a: 
AkA--------------- Poor 

Arkport: 
ArB--------------- Fair 

ArC--------------- Fair 

Belleville: 
Be----------------,Poor 

I 

' Boyer: l 
BoB---------------lPoor 

I 

' ' ' Capac: l 
CaA---------------iGood 

Capac Variant: 
1ccA: 

Capac Variant 
part----------- Fair 

Parkhill part--- Very 
poor. 

Ceresco: 
Ce---------------- Fair 

Cohoctah: 
Ch---------------- Poor 

1co: 
Cohoctah part--- Very 

I poor. 

' Ceresco part----iFair 
I 

' Corunna: : 
Cr----------------lGood 

' ' Dixboro: : 
DxA---------------lGood 

' ' Edwards: : 
Ed----------------lVery 

' poor. 

Gilford: 
Gd---------------- Fair 

Houghton: 
Ho---------------- Fair 

Huntington: 
HuB--------------- Good 

Ithaca: 
ItA--------------- Fair 

I 
I 

iGrasses 
: and 

' ' ' ' ' ' 

legumes 

Poor 

Poor 

Good 

Good 

Fair 

Fair 

Good 

: Fair 
' ' iPoor 
' ' ' ' I 

' 'Good 

Fair 

Poor 

,Good 

Fair 

Good 

Poor 

Poor 

Poor 

,Good 
' ' I 
' ' ' iGood 

See footnote at end of table. 

Potential for habitat elements Potential as habitat for--
Wild i 

' ' I 
I 

' 

herb a-
ceous 

plants 

Poor 

Good 

Good 

Good 

: Fair 
' ' ' ' iGood 
I 

' ' I 
' ' iGood 

Good 

Poor 

Good 

Fair 

Poor 

,Good 
' ' ' ' l Fair 
' ' ' ' 'Good 

Poor 

Poor 

Poor 

,Good 
' I 
I 

' ' ' iGood 

Hard- : Conif
wood l erous 

trees l plants 

Poor 

Fair 

Good 

Good 

: Fair 
I 
I 

' ' iGood 
I 

' ' I 
' ' iGood 

Good 

Poor 

Good 

Fair 

Poor 

,Good 
' ' I 

' : Fair 
' ' ' ' lGood 
I 
I 

' I 
lPoor 
I 

' ' I 
' ' iPoor 
' ' ' ' Poor 

Good 

Good 

I 

' I 
' lPoor 
I 

' I 
' : Fair 
' I 
' ' iGood 
I 
I 

' ' iGood 
' I 
I 

' ' ' : Fair 
I 

' ' ' iGood 
' ' ' ' ' ' iGood 
' I 
I 

' ' I I 
I 

iGood 
I 

' lPoor 
I 
I 
I 

Good 

Poor 

Poor 

,Good 
I 
I 
I 
I 

: Fair 
' I 
I 

' 'Good 

Poor 

Poor 

Poor 
I 

' I 

' iGood 
I 
I 
I 
I 
I 
I 

iGood 

I 
I 

Wetland: Sh allow 
plants : water 

Open- : 
1 and l 

wild- : 
11re 

1 

Wood-
1 and 

wild
life 

Good 

'Poor 

Poor 

Very 
poor. 

Fair 

'Very 
poor. 

Fair 

Fair 

Good 
I 
I 
I 
I 
I 
I 

l Fair 
I 
I 
I 
I 

'Good 

Good 

Fair 

,Good 
I 
I 
I 
I 

: Fair 
I 
I 
I 
I 

'Good 

Good 

Good 

Poor 

Good 

I are as 

I 
I 
I 
I 

Good 

Fair 

Very 
poor. 

Poor 

, Fair 

Good 

Very Good 
poor. 

Good Fair 

Very Fair 
poor. 

Fair Good 

Fair Fair 

Good Poor 

Fair Good 

Good Fair 

iGood Poor 
I 

' I 
I 

l Fair Good 
I 
I 
I 
I 

iGood Fair 

Fair ,Good 
I 
I 
I 
I 

Good :very 
: poor. 
I 

' I 

' Good I Poor 

Good Poor 

Very Good 
poor. 

Fair Good 

' I 
I 

lPoor 
I 

' ' ' i.F air 
I 

' ' ' lGood 

Good 

Fair 

Good 

Good 

Good 

Poor 

Good 

Fair 

Poor 

Good 

Fair 

Good 

Poor 

Poor 

Poor 

lGood 
I 
I 
I 
I 
I 
I 

lGood 

I 
I 

:wetland 
wild
life 

I 
I 
I 
I 

Good. 

Fair. 

Very 
poor. 

Very 
poor. 

Fair. 

:very 
l poor. 
I 
I 
I 
I 

: Fair. 
I 
I 
I 
I 
I 
I 
I 
I 

: Fair. 
I 
I 

lGood. 
I 

' I 
I 
I 
I 

: Fair. 
I 
I 
I 
I 

Good. 

Good. 

Fair. 

Good. 

Fair. 

Good. 

Good. 

,Good. 
I 
I 
I 
I 

:very 
: poor. 
I 
I 
I 
I 

l Fair. 
I 
I 
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TABLE 14.--WILDLIFE HABITAT POTENTIALS--Continued 

I Potentiafror habit at elements iPotential as habitat for--I 

Soil name and I Grain I Wild I I I Open- Wood-I I ' I I 

map symbol I and : Gr asses herb a- Hard- Conif- I Wetland: Sh allow I 1 and 1 and Wetland I I 
I seed I and ceous wood erous pl ants I water wild- wild- wild-I I ' I cro12s i legumes 121 ants trees 121 ants I areas life life life I I 
I I I 
I I I 

Kingsville: I I I 

' I 

Ke----------------:Poor Fair Fair Fair Fair Good , :Good Fair Fair Good. 
I ' I ' Lamson: ' I 

' I 

La----------------:very Poor Poor Poor Poor Good :Good Poor Poor Good. 
I poor. I 
I I 
I I 
I I 

Lenawee: I I I 
I I I 

Le----------------:Fair Fair Fair : Fair Fair Good 'Good : Fair Fair Good. 
I I I I 
I I I I 

Marlette: I ' I I 
I I ' I 

MaB---------------'Good Good :Good :Good Good Poor Very lGood Good Very 
I I I poor. I poor. I I I ' I I I I 
I I I I 

MaC--------------- Fair Good 'Good lGood ,Good :very Very 'Good Good Very 
I I I poor. poor. poor. I I ' I ' I 
I I 

Martisco: I I 
I I 

Mc---------------- Very Poor Very :very :very Good Good Very Very ,Good. 
poor. poor. I poor. I poor. poor. poor. I 

I I I 

I 
I I I 
I I I 

Metamora: I I I I 
I I I I 

1MeA: I I I I 
I ' I I 

Metamora part---: Good ,Good Good :Good lGood Fair Fair Good ,Good : Fair. 
I I I I I ' ' I ' I ' I 

Capac part------:Good lGood Good lGood :Good Fair Fair ,Good lGood : Fair. 
I I ' I I ' I 
I I I I I I I 

Mete a: I I ' I I ' I ' I I I I ' I 

MtB---------------:Poor : Fair lGood :Good :Good Poor Very Fair 'Good Very 
I I I I poor. poor. I I I I 
I I I I 
I I I I 

Metea Vari ant: I I I I 
I I I I 

MvB---------------:Poor Fair 'Good :Fair :Fair Poor Very Fair Fair Very 
I I poor. poor. ' I 

I I 

' I 

Oakville: I I 
I I 

OaB---------------lPoor Poor Fair 'Fair Fair Poor ,Very Poor Fair Very 
I poor. poor. I 
I 
I 

Olentangy: I 
I I 

Oe----------------:Poor Poor Very Very Very Poor Poor :Poor Very Poor. 
I poor. poor. poor. I poor. I I 
I I I ' I I I I 

Palms: I I I I 
I I I I I 

Pa----------------lGood :Poor :Poor Poor Poor I Good Good IF air Poor Good. 
I I I I I 
I ' I I I 

Parkhill: I I I I I 
I I I I 

Ph----------------'Good : Fair Fair Fair : Fair 'Good ,Good : Fair Fair Good. 
I I I I 
I I I I 

Perrinton: I I I I 
I ' ' ' PkB--------------- Good :Good Good ,Good lGood Poor :very lGood ,Good Very 
I I I I poor. ' I poor. I I I I I I 
I I I I I ' I I I I I I 

PkC--------------- Fair lGood Good lGood lGood Very :very lGood lGood Very 
I I I ' poor. I poor. I I ' poor. I I I I I I I 

' I I I I I I 
I I I ' I I ' Pert: I I I ' I I I 
I I ' I I I I 

PlA--------------- Fair 'Good ,Good 'Good lGood Fair : Fair 'Good :Good : Fair. 
I I I I ' I I I I I 

Pipestone: I ' ' I I 
I ' I I I 

1ppA: I I I I I 
I I I I I 

Pipestone part--lFair Poor : Fair Poor lPoor : Fair lPoor Fair :Poor Poor. 
I I I I I I 
I I I ' I I 

Tedrow part-----lPoor Fair : Fair Poor :Poor : Fair lPoor Fair lPoor Poor. 
I I I I I ' 1PrA: 
I I I I I I 
I I I I I ' I I I I I I 

Pipestone part--: Poor Fair : Fair Poor lPoor lPoor lPoor Fair lPoor Poor. 
I I I I I I I 
I I I I I I I 

Tedrow part-----lPoor Fair lGood Fair lFair : Fair : Fair Fair : Fair lFair. 
I I I I 

' I I I 

See footnote at end of table. 
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Soil name and 
map symbol 

Pits: 
Ps. 

Plainfield: 

Grain 
and 

seed 
crops 

PtB--------------- Poor 

PtC--------------- Very 
poor. 

Riverdale: 
RdA--------------- Poor 

Sar an ac: 
Sa---------------- Very 

poor. 

Selfridge: 
SeA--------------- Poor 

Sickles: 
Sk----------------:Fair 

I 
I 

Sloan: : 
Sn----------------:very 

: poor. 
I 
I 

Spinks: : 
SpB---------------:Poor 

I 
I 
I 
I 

SpC---------------iPoor 
I 
I 
I 
I 

Tedrow: : 
TdA---------------:Poor 

I 
I 

TeA---------------:Poor 
I 
I 

Thomas: : 
Th----------------:Fair 

I 
I 

Tobico: : 
Tm----------------:very 

: poor. 
I 
I 

Toledo: : 
To----------------:very 

: poor. 
I 
I 

1Ts: : 
Toledo part-----:very 

I poor. 
I 
I 

Sickles part----'Fair 

Vestaburg: 
Ve---------------- Poor 

Wauseon: 
Wa---------------- Very 

poor. 

Wixom: 
WxA--------------- Poor 

SOIL SURVEY 

TABLE 14.--WILDLIFE HABITAT POTENTIALS--Continued 

I 

:Grasses 
: and 
!legumes 

Poor 

Poor 

Fair 

Poor 

Fair 

Fair 

Poor 

Fair 

Fair 

Fair 

Fair 

'Poor 

Poor 

Poor 

Poor 

Fair 

Fair 

Poor 
I 
I 
I 
I 
I 
I 

: Fair 
I 

Potential for habitat elements 
I Wild I 

: herba- Hard- : Conif
: ceous wood ·: erous 
! pl ants trees ) pl ants 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 

I Fair Poor I Poor 
I I 
I I 
I I 
I I 

: Fair Poor : Poor 
I 
I 
I 
I 
I 
I 

:Good 
I 
I 
I 
I 

:Poor 
I 
I 
I 
I 
I 
I 

'Good 

Poor 

Poor 

,Good 
I 
I 
I 
I 

:Good 
I 
I 
I 
I 
I 
I 

: Fair 
I 
I 

'Good 

Poor 

Poor 

Poor 

Poor 

Poor 

Poor 

Poor 

Good 

Fair 

Poor 
I 
I 

I 
I 
I 

:Good 
I 
I 
I 
I 

:Poor 
I 
I 
I 
I 

:Poor 
I 
I 
I 
I 
I 
I 

'Fair 

Fair 

Poor 

Fair 

Poor 

I 

Poor 

I 
I 

Poor 

Poor 

:Poor 
I 
I 
I 
I 

:Poor 
I 
I 
I 
I 

:Poor 
I 
I 
I 
I 
I 
I 

:Good 
I 

I 
I 
I 
I 
I 
I 

: Fair 
I 
I 
I 
I 

:Poor 
I 
I 
I 
I 
I 
I 

:Good 
I 
I 
I 
I 

:Poor 
I 
I 
I 
I 

:Poor 
I 
I 
I 
I 
I 
I 

:Fair 
I 
I 

Fair 

Poor 

Fair 

Poor 
I 
I 
I 

:Poor 
I 
I 
I 
I 
I 
I 

:Poor 
I 
I 
I 
I 
I 
I 

:Poor 
I 
I 
I 
I 

:Poor 
I 
I 
I 
I 

I Poor 
' I 
I 
:Poor 
' ' I I 
I 
I 

I Good 
' 

I 

Wetland: Sh allow 
pl ants I water 

Very 
poor. 

Very 
poor. 

Fair 

,Good 
' I I 
I 
I 
I 

I Fair 
j 
I 

I 
I Poor 
I 

' I 
' 'Good 

Poor 

Very 
poor. 

Fair 

Fair 

Good 
' I I 
I 

I Poor 
' I I 
I 
I 
I 

IGood 

I 
I 

'Good 

Poor 

Fair 

I Good 
I 

' ' I I 
I 

IF air 
' 

J areas 

I 
I 

' I 

Very 
poor. 

Very 
poor. 

Poor 

Good 

Fair 

Poor 

Good 

:very 
: poor. 
I 
I 

:very 
: poor. 
I 

I 
I 

Poor 

Fair 

Good 

I Good 
I 
I 
I 
I 
I 
I 

!Good 
I 
I 
I 
I 
I 
I 

iGood 
I 
I 
I 
I 

'Poor 

Poor 

Good 

Fair 

!Potential as habitat for--
, Open- , 
: 1 and : 
: wild- : 
J life J 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 

Wood
land 

wild
life 

: Poor : Poor 
I I 
I I 
I I 
I I 

: Poor : Poor 
I I 
I I 
I I 
I I 
I I 
I I 

I Fair : Fair 
I 
I 
I 
I 

I Poor 

Fair 

Fair 

Poor 

Fair 

Fair 

Fair 

,Fair 

Poor 

Poor 

Poor 

Poor 

Fair 

Poor 

Poor 

Fair 

I 
I 
I 
I 

I Poor 
I 
I 
I 
I 
I 
I 

:Good 
I 
I 
I 
I 

I Poor 
I 
I 
I 
I 

I Poor 
I 
I 
I 
I 
I 
I 

I Fair 
I 
I 
I 
I 

: Fair 
I 
I 
I 
I 
I 
I 

:Poor 

Fair 

Poor 

,Poor 
I 
I 
I 
I 
I 
I 

:Poor ,-
1 
I 
I 
I 

Poor 

Poor 

Poor 

Poor 

,Good 
I 

I 

:wetland 

I 

wild
life 

Very 
poor. 

Very 
poor. 

I Poor. 

Good. 

Fair. 

,Poor. 
I 
I 
I 
I 

IGood. 
I 
I 
I 
I 
I 
I 

:very 
: poor. 
I 
I 

:very 
: poor. 
I 
I 
I 
I 

:Poor. 
I 
I 

: Fair. 
I 
I 
I 
I 

'Good. 

I 
I 

Fair. 

Good, 

I Good. 
I 
I 
I 
I 

:Poor. 
I 
I 
I 
I 

Poor. 

Good. 

Fair. 

1This map unit is made up of two or more dominant kinds of soil. See map unit description for the 
composition and behavior of the whole map unit. 
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TABLE 15. --ENGINEERING PROPERTIES AND CLASSH'ICATIONS 

(The symbol < means less than; > means more than. Absence of an entry indicates that data were not estimated] 

I I Cl assi fie ati,QD Frag- Percentage passing I I 

Soil name and Depthl USDA texture I ments sieve number- Liquid Pl as-I 

map symbol I I Unified AASHTO > 3 limit ti city I I 
I I inches 4 10 40 200 index I I 

l!!. I I Pct f.Qt. I I 
I I 
I I 

Adrian: I I 
I I 

Ad---------------- 0-34 l Sapric material lPt 
34-601 Sand, 

I 
loamy sand/SP, SM A-2, A-3 0 100 90-100 50-75 0-20 1NP 

I I 

Arkona: I I 
I 

AkA--------------- 0-12 L·oamy sand------' SM ,A-2-4 0 100 95-100 55-80 20-35 NP 
12-35 Sand, loamy SP, SM lA-2-4, 0 100 95-100,50-75 0-35 NP 

sand, loamy I A-3 I 
I I 

fine sand. I 
I 

35-60 Silty clay, CH A-7 0 100 90-100'90-100 75-95 51-70 25-40 
clay, silty 
clay loam. 

Arkport: 
ArB, ArC---------- 0-9 Loamy fine sand SM A-2, A-4 0 90-100 90-100 65-85 20-45 NP 

9-22 Very fine sandy SM, ML A-2, A-4 0 90-100 90-100 70-95 30-65 (15 NP-4 
loam, loamy 
very fine sand, 
loamy fine 
sand. 

22-60 Very fine sand, SM, ML A-2, A-4 0 90-100 90-100 65-95 20-60 NP 
loamy fine I 

I 

sand, loamy I 
I 

very fine sand. I 
I 
I I 
I I 

Belleville: I I 
I I I 

Be---------------- 0-8 Loamy sand------ SM /A-2 0 100 95-100170-85 120-35 < 20 NP-4 
8-35,Fine sand, loamy SM lA-2 0-3 95-100 1 90-100150-85 l 15-30 (20 NP-4 

sand, loamy I I I 
I I I 

fine sand. I I I 
I I I 

35-60 Clay loam, silty CL lA-6, A-7 0-3 95-100 90-100 1 90-100'70-90 25-50 10-25 
clay loam. I I 

I I 
I I 
I I 

Boyer: I I 
I I 

808--------------- 0-18 Loamy sand------ l SM, SM-SClA-2 0-5 95-100 65-95 45-75 15-30 <20 NP-6 
18-24 Sandy loam, ISM, SC lA-2, 0-5 ,80-100 65-95 55-85 10-45 10-35 N.P:-16 

sandy clay I I A-4, I I 

loam, loamy I I A-6 I 
I I I 

sand. I I I 
I I 

24-60 Stratified sand ISP, A-1, I 0-10 40-100 35-100 30-70 0-10 NP I 

to gravel. I SP-SM, A-3, I 
I I 
I GP, A-2-4 I 
I I 
I GP-GM I 
I I 
I I 
I I 

: ap ac: I I 
I I 

CaA--------------- 0-8 Loam------------lSM. CL, A-4 I 0-5 95-100 90-100 70-95 40-75 18-30 3-10 I 
I ML, SC I 
I I 

8-28 Loam, clay loam lCL, CL-ML A-4, A-61 0-5 95-100 90-100 85-100 50-80 25-40 5-20 
28-60 Loam------------lCL, CL-ML A-4, A-6' 0-5 95-100 85-100 80-95 60-75 15-35 5-15 

I 
I I 

:::apac Variant: I I 
I I 

2CcA: I I I 
I I 

Capac Vari ant I I 
I I 

part-----------1 0-14 Cobbly sandy ML, SM, lA-2, A-4 20-60 80-90 75-85 40-80 30-60 10-30 NP-10 
I loam. SC I 
I I 

l 14-25 Cobbly clay SM-SC I SClA-4, 20-60 60-90 55-75 40-75 20-40 15-35 5-25 
I loam, cobbly I A-2, I 
I I I I 
I I sandy ' clay I A-6 I 
I I I I 
I I loam. I I 
I I I I 

l25-60lLoam------------ CL, CL-MLlA-4, A-6 0-10 90-100 85-100 70-95 151-75 25-35 5-15 
I I I I 
I I I I 

See footnotes at end of table. 
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TABLE 15, --,;;NGINEE RitJG PRO?ERTIES AND CLASSirICATIONS--Continued 

I Cl assi fie at ion rrag- I Percentage passing I 
I I I 

Soil name and Depthi USDA texture ments I sieve number- iLiquid Plas-I 

map symbol I Unified AASHTO > 3 I I limit ticity I I I 
I inchesJ 4 10 40 200 I !ndex I I 

l!l I ~ 
I I Pct I I I 

I I 
I I 

Capac Vari ant: I I 
I I 

Parkhill part--- 0-7 I Gravelly sandy ML, SM, A-4 5-20 180-95 75-90 70-90 40-70 18-32 3-10 
I loam. CL, SC I 
I I 

7-44iClay loam, sandy CL A-4, A-6 0-10 185-95 80-95 85-100 51-80 25-40 9-25 
I clay loam, I 
I I 
I gravelly clay I 
I I 
I loam. I 
I I 

44-60ILoam------------ CL, CL-ML A-4, A-6' 0-5 195-100 95-100 80-95 60-75 15-35 5-15 
I 
I 

Ceresco: I I 
I I 

Ce----------------, 0-11irine sandy loam ISM, ML, A-2, A-4 0 100 100 60-90 30-75 10-20 NP-6 
I SM-SC, I 
I CL-ML I I I 

:11-38iSandy loam, fine1SM, ML, A-2, A-4 0 100 95-100 60-85 15-60 10-30 NP-8 
I I sandy loam, I SM-SC, I I I 
I I loamy fine I CL-ML I I I 
I I sand. I 
I I I 

'38-60IGravelly sand---'SP, GP, A-1, A-3 0-10 40-90 35-85 30-60 · 0-10 NP 
I SP-SM, I 
I GP-GM I 
I 
I 

Cohoctah: I 
I 

Ch---------------- 0-12lrine sandy loam ML, SM A-4, A-2, 0 100 100 65-95 30-75 20-30 NP-6 
12-37iLoam, fine sandy ML, SM, A-4, A-21 0 100 100 ,70-90 30-70 20-30 NP-10 

I loam, sandy CL, SC I I 
I I I 
I loam. I I 
I I I 

37-60'Sand, gravelly SP-SM, A-1, A-31 0-10 40-90 35-85 130-60 0-10 NP 
coarse sand, SP, GP, I I 

I I 

gravelly sand. GP-GM I I 
I I 
I I 
I I 

2co: I I 
I I 

Cohoctah part--- I 0-12 rine sandy loam ML, SM A-4, A-2i 0 100 100 165-95 '30-75 20-30 NP-6 
12-37 Loam, fine sandy ML, SM, A-4, A-2 1 0 100 100 170-90 30-70 20-30 NP-10 

loam, sandy CL, SC I 
I 

loam. I 
I I 

37-60 I Sand, gravelly SP-SM, A-1, A-3 0-10 40-90 35-85 130-60 0-10 NP 
I coarse sand, SP, GP, I 
I I 
I gravelly sand. GP-GM I 
I I 
I I 
I I 

Ceres cc, part---- 0-11'rine sandy loam SM, ML, A-2, A-4 0 I 100 100 i60-90 30-75 10-20 NP-6 
SM-SC, I 

I 

CL-ML I 
I 

11-38 Sandy loam, fine,SM, ML, A-2, A-4 0 100 95-100i60-85 15-60 10-30 NP-8 
sandy loam, I SM-SC, I I 

I I 

loamy fine I CL-ML I 
I I 

sand. I I 
I I I 

38-60 Gravelly sand---lSP, GP, A-1, A-3 0-10 40-90 135-85 i30-60 0-10 NP 
I SP-SM, I I 
I I I 
I GP-GM I I 
I I I 
I I I 
I I I 

Corunna: I I I 
I I I 

Cr---------------- 0-9 , Sandy loam------lSM, ML, A-2, A-4 0-5 95-100l95-100i65-85 25-70 < 30 NP-10 
I SC, CL I I 
I I I 

9-31 Sandy loam, 'SM, SC A-4, A-2 0-5 95-100l95-100i50-75 15-40 < 30 NP-10 
loamy sand. I I 

I I 

31-60 Silty clay loam, CL A-6, A-7 0 100 i95-100'90-100 70-90 25-50 11-25 
clay loam, I 

I 

loam. I 
I I 
I I 
I I 

Dixboro: I I 
I I I 

DxA--------------- 0-15 rine sandy loam SM, ML, IA-4 0 100 I 100 70-95 40-65 <20 2-6 I 

CL-ML, I I 
I I 

SM-SC I I 
I I 

15-38 rine sandy loam, SM, ML, I A-4 0 100 I 100 70-95 40-90 <25 2-10 I 

silt loam, SC, CL I I 
I I 

I loam. I I 
I I I I 

38-60IStratified fine SM, ML, IA-2-4, 0 100 195-100170-95 20-80 < 20 NP-8 
I sand to silt SC, CL I A-4 I I 
I I I I 
I loam. I I I 
I I I I 

I I I 
I I I 

See footnotes at end of table. 
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TABLE 15,--ENGINEERING PROPERTIES AND CLASSIFICATIONS--Continued 

I I Classification , Frag- Percentage passing I 
I I 

Soil name and :Depth: USDA texture 'ments I sieve number-- :Liquid Pl as-I 

map symbol I I Unified AASHTO > 3 I I limit ti city I I I I I 
I I inches! 4 10 40 I 200 I index I I I I I In .Eil I I .Eil : I I 
I I I I 
I I I I I 

Edwards: I I I I I 
I I I I I 

Ed----------------: 0-35:Sapric material Pt A-8 0 I I I 
I I I 

:35-60'Marl------------, 0 I 100 95-100 80-90 :60-Bo I 
I I 

1 I I I I 
I I I 

Gilford: I I I 
I I I 

Gd---------------- 0-11 Sandy lo am------: SC, SM A-4, 0 :95-100 90-100 60-70 30-40 I 20-30 2-10 I 
I A-2-4 I I 
I I 

11-29 Sandy loam, fine:sM, SC ,A-2-4 0 1 90-100 90-100 55-70 25-35 20-30 NP-8 
sandy loam, I I 

I I 

29-40 Coarse sand, :sM, SP : A-3, 0 90-100 85-100 18-60 3-18 NP 
sand, loamy I I A-1-b I I 

I sand, I I 
I I I 

40-60: Gravelly sand---: SP, SP-SM'A-1, A-3 5-15 80-95 :15-90 40-60 I 3-10 NP I 
I I I 
I I I 

Houghton: I I I 
I I I 

Ho---------------- 0-60:sapric material :Pt A-8 0 I 
I 

I I I 
I I I 

Huntington: I I I 
I I I I I 

HuB--------------- 0-11: Silt lo am-------: ML, CL A-4, A-6 0 95-100:95-100:85-100l60-95 25-35 5-15 
11-55lSilt loam, loam,'ML, CL A-4, A-6l 0 ,95-100:95-100:85-100:60-95 25-35 5-15 

I silty clay I I I 
I I I I 
I loam. I I I 
I I I I I I 

55-60: Stratified fine SM, SC, A-2, A-4 l 0 :95-100:60-100:50-90 l30-75 < 30 NP..:10 
I sandy loam to ML, CL I I I I I 
I I I I I I 
I loam. I I I I I 
I I I I I 
I I I I I 
I I I I I 

Ithaca: I I I I I I I 
I I I I I I I 

ItA---------------: 0-9 :Loam------------,ML, CL, lA-4, A-6: 0-3 :95-100 1 95-100 80-100:55-85 18-38 2-15 
I I I CL-ML I I I I 

I I I I I I 

9-29: Clay loam, silty:cL, CH : A-6, A-7l 0-3 l95-100 90-100 85-100l60-90 25-55 I 11-30 I 
I clay loam, I I I I I I 
I I I I I I I 
I clay, I I I I I 
I I I I I I 

29-60: Clay loam, siltylCL lA-6 0-3 l95-100 90-100,85-100:60-90 25-36 I 11-18 I 
·I clay loam. I I I I I I 
I I I I I I 
I I I I I I 
I I I I I I 

Kingsville: I I I I I I 
I I I I I 

Ke---------------- 0-6 Loamy sand------: SM, ML A-2, A-4 0 I 100 90-100:80-95 :25-55 < 38 :, NP-5 I 

6-26 Fine sand, loamy: SM A-2 0 I 100 90-100:60-80 :20-35 I NP I I 

sand. I I I I I 
I I I I I 

26-60 Fine sand-------:sM, SW-SM A-2 0 :95-100 85-100'70-90 I 10-25 I NP 
I I I 
I I I 

Lamson: I I I 
I I I 

La----------------: 0-26 Loamy very fine lSM, ML ,A-4 0 I 100 100 90-95 40-60 NP I 
I sand, I I 
I I I 

'26-35 Fine sandy loam, :sM, ML lA-4, A-2 0 95-100,80-100 52-90 25-55 (20 NP-4 
I very fine sand,: I I 
I I I 
I fine sand. I I I 
I I I I 

35-60: Stratified fine :sM :A-2, A-4 0 95-100:80-100 60-90 20-50 NP 
I sand to very I I I 
I I I I 
I fine sand. I I I 
I I I I 
I I I I 
I I I I 

Lenawee: I I I I I 
I I I I I I 

Le---------------- 0-9 : Clay lo am-------: CL :A-6, A-7 0 100 l95-100:90-100:10-95 25-45 11-22 
9-37:Silty clay loam, :cL, CH 'A-6, A-7 0 100 :95-100:90-100:10-95 25-55 11-30 

I silty clay, I I I I 
I I I I 

clay loam. I I I I I 
I I I I I 

l37-60 Silt loam, silty:CL A-6, I 0 100 :95-100'95-100:75-95 25-45 6-22 I 
I clay loam, I A-4, I I 
I I I I 
I clay loam, I A-7 I I 
I I I I 
I I I I I 
I I I I I 

Marlette: I I I I I 
I I I I I 

MaB, M aC----------: 0-14 Sandy lo am------: SM, CL, A-4 I 0-5 :95-100 85-95 70-95 :40-10 < 30 NP-10 I 
I I ML, SC I I I 
I I I I I 

l 14-34 Clay loam, si1ty:cL, CL-ML A-4, A-6: 0-5 l95-100 85-100 80-100:55-90 20-40 5-25 
I clay loam, I I I I 
I I I I I 
I I loam. I I I I 
I I I I I I 

:34-60:Loam, clay loam :CL, CL-ML A-4, A-6: 0-5 :95-100 85-95 75-95 :50-15 15-40 5-25 
I I I I I 
I I I I I 

See footnotes at end of table. 
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TABLE 15,--ENGINEERING PROPERTIES AND CLASSIFICATIONS--Continued 

I 
I Classification lFrag- : Percentage passing 

Soil name and 
map symbol 

Depth: USDA texture I l men ts l sieve number-- Liquid 
AASHTO l > 3 l __ __,...:::.:::..::..:..""'-;=='"'--'~--- limit I 

I 
I 

Unified : 

In ! 
I 
I 

Martisco: : 
Mc---------------- 0-12lSapric material Pt 

Metamora: 
2MeA: 

12-60lMarl------------, 
I 
I 
I 
I 
I 

I 

I 
1 
I 
1 
I 
I 

IA-8 
I 
I 
I 
1 
I 
I 
I 
I 

iinchesl 4 10 
1 Pct ' :- : 
1 I 
I I 
1 1 

: 0 : 
I O : 
I 1 
I I 
I 1 
1 I 
I I 1 
1 1 I 

40 

1 
I 
I 

200 

Metamora part---, 0-9 : Sandy lo am------ SM, 
l 9-37lSandy loam, SM, 

SM-sc:A-2, 
SC l A-2, 

A-4l 0-5 l95-100,95-100'60-80 
A-4l 0-5 l95-100l90-100 60-85 

I I I r 

125-45 
130-50 

: : sandy clay 
: : loam, loam. 

1 
I 
1 
I 

I 1 I 
1 I 1 
1 I I 

I 
I 
1 
I 

: 37-60l Clay loam, loam, CL, 
: silty clay 
: loam. 

CL-ML' A-4, 
A-6, 
A-7 

l O l 100 l 90-100 80-100'60-85 
1 I 1 
I I I 
I I I 
I I 1 

I 
I 

Capac part------ 0-8 : Sandy lo am------ SM, CL, 
ML, SC 

CL, CL-ML 
CL, CL-ML 

' I 
8-28lLoam, clay loam 

28-60lLoam------------

Mete a: , 
MtB--------------- 0-33 Loamy sand------:sM 

33-39 Clay loam, sandylCL 
clay loam, : 
silty clay : 
loam. : 

139-60 Loam, silty claylCL, ML 
I 
I 
I 
I 

Metea Variant: : 
MvB---------------1 

loam. : 
I 
1 
I 

1 1 

0-31lCobbly loamy ISM, 
I sand, l SP-SM, 
l l GP-GM, 

I : I GM 

I I I 
I 1 

A-4 l 0-5 95-100190-100,70-95 
I I I 
1 I I 

A-4, A-6' 0-5 95-100l90-100l85-100 
A-4, A-6 0-5 95-100l85-100l80-95 

,A-2-4 
A-6, A-7 

0 
0 

1 I 
I I 
I I 
I I 

100 I 100 l 50-80 
90-100l90-95 175-95 

I 
I 
I 
1 

40-75 

50-80 
60-75 

l 15-35 
l65-75 
I 
I 
I 
I 
1 
I 

A-4, A-6, 0-3 85-95 80-90 75-90 l50-70 

A-2-4, 
A-1, 
A-2 

I 
I 
I 
I 

40-70 50-90 30-80 15-60 5-25 

l31-60lLoam, clay loam lCL, CL-ML A-4, A-6 0-5 95-100 85-100 75-95 
1 
I 
1 

51-75 
1 1 I 
I I 1 

Oakville: : : I 
OaB---------------l 0-6 lFine sand-------lSM, SP 

: 6-60:Fine sand-------:sM, SP 
I I 
1 I 

Olentangy: I I 
1 1 

Oe----------------: 0-13lSapric material lPt 
l13-60'Silt loam, siltylML, CL 
: clay loam, : 
: mucky silt loam: 
1 I 
1 1 

Palms: 1 1 
1 1 

A-2, A-3 
A-2, A-3l 

I 
I 
I 
I 

A-8 I 
A-4, A-6l 

I I 
I 
I 
I 
I 
I 
I 

Pa----------------: 0-35 Sapric material Pt A-8 
I 
I 
I 

Parkhill: 

l 35-60 Clay loam, loam, CL-ML, CL A-4, 
: silty clay 
: loam, 
I 
I 
I 
I 

A-6l 
I 
1 
I 
I 
I 
1 
I 
I 

0 
0 

0 
0 

0 
0 

100 
100 

I I 

100 I 50-85 I 0-35 
95-100l65-95 l 0-25 

I 
1 
I 
1 

I I 
I I --- I I 

l95-100l95-100'80-100l70-95 
I I 
I 
I 
I 
I 
I 
I 
I 
I 
I I 

l85-100l80-100 70-95 50-90 
1 
1 
I 
I 
I 
1 
1 
I 

Ph----------------: 0-9 ,Loam------------ CL-ML, CL A-4, A-6l 0-5 
l 0-5 

l95-100 90-100,85-95 60-85 
195-100 90-100:85-100 65-95 9-36lClay loam, loam, CL A-6 

: silty clay 
, : loam. 

I 
I 
I 

l36-60lLoam------------,CL, CL-MLiA-4, 
I I I 
I I I 

Perrinton: : l 
PkB, PkC----------: 0-8 Loam------------:ML, CL, 

: : CL-ML 
: 8-32 Clay loam, siltylCL, CH 
: clay loam, I 
: clay. : 
:32-60 Clay loam, siltylCL 
: clay loam. : 

See footnotes at end of table, 

I 
I 

I 
I 
I 
I 

:A-4, 
I 
I 

lA-6, 
I 
I 
I 
I 

lA-6 
I 
I 

1 
1 
1 
1 

A-6 l 0-5 
1 
I 
I 
I 

A-6: 0-5 
1 
I 

A-7 l 0-5 

0-5 

1 I 
I 1 
I I 
I I 

l95-100,90-100l80-90 60-75 
I I 
I I 
I I 
I I I 

:95-100:95-100180-100 55-80 
1 I I 
I I I 

l95-100:95-100l80-100 65-90 
1 I I 
1 I I 
1 I I 
I 1 I 

l95-100l95-100:90-100 65-90 
I 1 I 
I I 1 

< 25 
15-30 

15-45 

18-30 

25-40 
15-35 

35-50 

15-30 

25-35 

20-40 

25-40 

20-40 
25-40 

15-35 

18-35 

25-55 

25-36 

Pl as
ticity 
index 

NP-7 
2-10 

5-25 

3-10 

5-20 
5-15 

NP 
15-30 

NP-15 

NP 

5-15 

NP 
NP 

6-15 

5-20 

6-18 
10-20 

5-15 

2-15 

11-30 

11-18 
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TABLE 15.--ENGINEERING PROPERTIES AND CLASSIFICATIONS--Continued 

I I Cl assi fie at ion lFrag- I Percentage passing I 
I I I I 

Soil name and Depthl USDA texture I lments I sieve number-- lLiquid Pl as-I I 

map symbol I I Unified AASHTO I > 3 I I limit ticity I I I I I I 
I I Jinches 1 · 

4 10 40 I 200 I index 
l!l I I I I Pct I , Pct , I 

I ,- I I 
I I I I 

Pert: I I I I 
I I I I 

Pl A--------------- 0-9 Clay loam-------lCL A-4, A-6l 0 0 95-100 90-100 85-100l65-90 25-40 9-16 
9-19 Clay, clay lo am,: CL, CH A-6, A-7' 0 95-100 90-100 85-100l70-95 35-70 20-40 

silty clay I I 
I I 

loam. I I 
I I 

19-60 Silty clay loam, 'CL, CH A-6, A-7 0 95-100 90-100 85-100l65-90 35-55 15-35 
clay loam. 

I 
I 

Pipestone: I 
I 

2ppA: I 
I 

Pipestone part-- 0-9 Loamy sand------ SP, SM A-2-4, 0 ,95-100l90-100 60-80 0-20 NP 
l A-3 I I I 

I I I 

9-44 Sand, loamy SP, SM lA-2-4, 0 l95-100l90-100l60-80 0-15 NP 
sand, fine I A-3 I I I 

I I I I 

sand. I I I I 
I I I I 

44-60 Sand, fine sand lSP-SM, SPlA-3 0 l95-100l90-100l50-80 0-10 NP 
I I I I I 
I I I I 

Tedrow part----- 0-9 Loamy sand------: SM A-2, A-4 0 I 100 l95-100l60-80 20-40 NP I 

9-45 Loamy fine sand,: SM A-2, A-4 0 100 l95-100l60-80 20-40 NP 
loamy sand, I I I 

I I I I 
I sand, I I I 
I I I I 

l45-60 Sand, fine sand lSM, SP A-2, A-3 0 100 l95-100l50-70 3-35 NP 
I I I I 
I I I I 

2PrA: I I I I 
I I I I 

Pip.es tone part--' 0-9 Loamy sand------lSP-SM, SM,A-1, 0 95-100l90-100l40-75 5-30 NP 
I I A-2-4, I I 
I I I I 
I I A-3 I I 
I I I I 

9-49 Sand------------'SP, SM l A-1, 0 l95-100l90-100l4~-75 2-30 NP 
A-2-4, I I I 

I I I 
I A-3 I I I 
I I I I 

49-60 Clay loam, loam, CL, CH, l A-4, 0-5 l90-100l90-100l75-100 50-90 25-60 3-34 
silty clay. ML I A-6, I I I 

I I I I 

A-7 I I 
I I 
I I 
I I 

Tedrow part----- 0-9 Loamy sand------ SM A-2-4 0 100 l95-100l50-90 I 15-35 NP 
9-53 Sand, loamy sand SM, SP-SM A-2-4, 0 100 l90-100l50-85 5-25 NP 

I A-3 I I 
I I I 

53-60 Silty clay loam lCL, CH, A-4, 0-5 95-100 1 90-100l90-100 70-90 25-60 6-30 
I CL-ML A-6, I 

I I I 
I I A-7 I 
I I I 
I I I 
I I I 

Pits: I I I 
I I I 

Ps. I I I 
I I 
I I 
I I I 

Plainfield: I I I 
I I I 

PtB, PtC----------l 0-1 : Loamy sand------: SM iA-2 0 100 100 50-85 15-30 NP 
I 7-60'Sand------------lSP lA-3 0 100 I 100 55-65 I 1-4 NP I I I 
I I I I I 
I I I I I 

Riverdale: I I I I I 
I I I I I 

RdA---------------i 0-8 Loamy sand------ l SM, SP-SM l A-1, I 0-5 80-100l65-95 45-70 5-30 <20 NP-4 I 
I I I A-2, I I 
I I I I I 
I I I A-3 I I 
I I I I I 
I 8-28 Sand, loamy iSM, SP-SM'A-1, I 0-5 80-100l65-95 45-70 5-30 <20 NP-4 I I 
I sand, gravelly I A-2, I I 
I I I I 
I sand, I A-3 I I 

I I I 

28-33,Gravelly sandy iSM, SC, A-2, I 0-5 85-100 1 65-90 55-75 15-35 12-35 NP-16 I 
I loam, sandy I SM-SC A-4, I 
I I I 
I loam. I A-6 I 
I I I 

33-60: Stratified sand lSP, GP, A-1 I 0-10 40-80 35-70 20-45 0-10 NP I 
I to gravel. I SP-SM, I I 
I I I I 
I I GP-GM I I 
I I I I 
I I I I 
I I I I 

Saranac: I I I 
I I I I 

Sa---------------- 0-23 Silty clay loam lCL A-6, A-4 l 0 100 95-100l85-100l70-95 25-40 8-20 
23-37 Clay loam, siltylCL, CH A-6, A-7 l 0 100 95-100l90-100l70-90 35-55 20-35 

clay, clay. I I I I 
I I I I 

37-60 Clay loam, siltylCL, CH A-7 I 0 100 95-100l90-100l70-90 40-55 20-35 I 

clay loam, I I I I 
I I I I 

silty clay. I I I I 
I I I I 
I I I I 
I I I I 

See footnotes at end of table. 
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TABLE ~5.--ENGINEERING PROPERTIES AND CLASSIFICATIONS--Continued 

I I T Classification :Frag- I Percentage passing I 
I I I I I 

Soil name and :Depth: USDA texture I : men ts I sieve number- :Liquid Pl as-I I 

map symbol I I I Unified AASHTO I > 3 I I limit ticity I I I I I I I 
I I I iinches' 4 I 10 40 200 I index I l!1 I I :~ I I 

~ I I I I 
I I I I I 
I I I I I 

Selfridge: I I I I I 
I I I I I I 

SeA---------------: 0-32 Loamy sand------:sM, SM-SC A-2 I 0-5 95-100:95-100:10-85 20-35 (20 NP-5 I 

:32-60 Clay loam, loam, :cL A-6, A-7: 0-5 95-100:90-100:85-100 60-90 25-50 10-25 
I silty clay I I I I 
I I I I I 
I loam. I I I I 
I I I I I 
I I I I I 
I I I I I 

Sickles: I I I I I 
I I I I 

Sk---------------- 0-9 Loamy sand------:sM :A-2-4 I 0 95-100:90-100:50-15 : 15-30 NP I 

9-36 Sand, loamy :sP-SM, SM:A-3, I 0 95-100:90-100:50-15 I 5-30 NP I I 
I sand, loamy I I A-2-4 I I I I 
I I I I I I I 
I fine sand. I I I I I I 
I I I I I I I 

36-60'Clay, silty clay'CH, CL : A-7 I 0 95-100:90-100:90-100 1 15-95 42-60 29-40 I 

loam, silty I I I 
I I I 

clay. I I 
I I 
I I 
I I 

Sloan: I I 
I I 

Sn---------------- 0-20 Loam------------ CL, ML :A-6, 0 100 95-100: 85-100 70-95 30-45 8-15 
I A-4, I 
I I 
I A-7 I 
I I 

20-47 Silty clay loam, CL, ML lA-6, 0 100 90-100l85-100 75-95 30-45 8-18 
clay loam, silt: I A-7, I 

I I I 

loam. I I A-4 I I I 
I I I I I 

47-60 Stratified sandy:ML, CL :A-4, A-6l 0 95-100l90-100l80-95 l65-90 25-40 3-15 
loam to silty I I I I I I 

I I I I I I 
I clay loam. I I I I I I 
I I I I I I I 
I I I I I I 
I I I I I I 

Spinks: I I I I I I 
I I I I I I 

SpB, SpC---------- 0-9 : Loamy sand------: SM :A-2-4 0 100 :80-100:50-90 : 15-30 NP 
I 9-20: Loamy sand------: SM :A-2-4 0 100 :80-100:50-90 : 15-25 NP I 

l20-46lStratified fine lSM, SP-SMlA-2-4 0 100 :80-100:60-90 10-30 NP 
I sand to loamy I I I I 
I I I I I 
I fine sand. I I I I 
I I I I I 

46-60:Fine sand-------lSP-SM, SMlA-2-4, 0 100 :80-100:50-90 5-25 NP 
I I I A-3 I I 
I I I I 
I I I I 
I I 

Tedrow: I I 
I I 

TdA--------------- 0-9 :Loamy sand------: SM A-2, A-4 0 100 95-100 60-80 20-40 NP 
9-45lLoamy fine sand, :sM A-2, A-4 0 100 95-100 60-80 20-40 NP 

I loamy sand, I 
I I 
I sand. I 
I I 

45-60:sand, fine sand :sM, SP A-2, A-3 0 100 95-100 50-70 3-35 NP 
I I 
I I 

TeA--------------- 0-9 : Loamy sand------' SM A-2-4 0 100 95-100,50-90 15-35 NP 
9-53:sand, loamy sand SM, SP-SM A-2-4, 0 100 90-100l50-85 5-25 NP 

I A-3 I 
I I 

53-60:Silty clay loam CL, CH, A-4, 0-5 95-100 90-100:90-100 70-90 25-60 6-30 
I CL-ML A-6, I 

I 

A-7 I 
I 
I 
I I 

Thomas: I I 
I I 

Th---------------- 0-9 Sapric material Pt A-8 0 I I 
I I 

9-38 Clay loam, loam, CL A-6 0-15 95-100 95-100l85-95 l65-95 25-40 8-20 
silty clay I I 

I I 

loam. I I 
I I 

38-60 Silty clay lo am, CL A-6 0-15 90-95 85-95 l80-95 :80-95 25-35 12-22 
loam, clay I I 

I I 

loam. I I I 
I I I 
I I I I 
I I I I 

Tobico: I I I I 
I I I I 

Tm---------------- 0-9 , Sapric material lPt l A-8 0 I I 
I I I 

9-60: Sand, fine sand :sP, SM : A-1, 0 75-100:10-100:35_75 I 0-30 NP I 
I I I A-2, I I I 
I I I I I I 
I I I A-3 I I I 
I I I I I I 
I I I I I I 
I I I I I I 

See footnotes at end of table. 



GRATIOT COUNTY, MICHIGAN 

TABLE 15.--ENGINEERING PROPERTIES AND CLASSIFICATIONS--Continued 

Soil name and 
map symbol 

Toledo: 
To----------------

2Ts: 
Toledo part-----

Sickles part----

' ' : Cl assi fie at ion 
Depth: USDA texture : ' ' ' ' ' 

: Unified : AASHTO 

In I ' I 
' ' ' ' ' 0-9 Clay loam-------:cH, MH, 
: CL 

9-48 Silty clay, claylCH, CL 
48-60 Silty clay, claylCH, CL 

' ' ' ' 0-9 Clay loam-------'CH, MH, 
CL 

9-48 Silty clay, clay CH, CL 
48-60 Silty clay, clay CH, CL 

0-9 'Loamy sand------ SM 
9-36 Sand, loamy SP-SM, 

sand, loamy 
fine sand, 

36-60 Clay, silty clay CH, CL 
loam, silty 
clay. 

' I 
' ' ' ' ' lA-7 
' ' lA-7 
lA-7 
' ' ' ' lA-7 
' ' l A-7 
lA-7 
' ' lA-2-4 

SMlA-3, 
: A-2-4 
' ' lA-7 

Vestaburg: : 

' ' ' ' ' ' ' ' 

:Frag- : Percentage passing : 
:ments : sieve number- :Liquid : > 3 :----,,r"""'"' ........ ~~~~~---: limit 
linchesl 4 

1
1 10 40 200 ) 

i Pct : , , .E.£i 
,- ' ' ' I I I I 
I I I I 
I I I I 

l O l 100 : 100 70-100 70-95 : 40-65 
I I I I 
I I I I 

: 0 l 100 : 100 95-100 90-100: 40-65 
: 0 : 100 : 100 95-100 90-100: 40-65 
t I I I 

0 

0 
0 

0 
0 

0 

I I I 
I I I 

' ' ' : 100 l 100 70-100 70-95 : 
' ' ' ' 100 l 100 95-100 90-100: 

100 l 100 95-100,90-100l 
' ' ' ' ' ' 95-100190-100,50-15 :1s-30 I 

95-100l90-100l50-75 I 5-30 ! 
' ' ' ' ' ' I I I I 

95-100l90-100l90-100l75-95 l 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I 

40-65 

40-65 
40-65 

42-60 

Ve---------------- 0-8 Loamy sand------lSM, SP-SMlA-2, 
8-25 Sand, coarse lSM, SP-SMlA-2, 

A-1l 0-5 
A-1' 0-5 

85-95 l75-95 l45-75 10-30 l 
85-95 l75-90 l40-60 10-20 l 

sand, gravelly : 
, loamy sand. : 
l25-'60,Gravelly sand, lGW, SW, 
: : gravelly loamy : GP, SP 
: : sand, coarse : 
l : sand. : 

' ' ' ' ' ' Wauseon: : : : 
Wa----------------: 0-11:sandy loam------lSM, ML 

l11-32'Fine sandy loam,lSM 
: loamy fine : 
: sand, very fine: 
: sand. : 
l32-60 Clay, silty lCH, CL 
' clay, silty : 

clay loam. : 
' ' Wixom: : 

WxA--------------- 0-10 Loamy sand------:sM 
' ' 

' ' I 
' lA-1 
' ' ' ' ' ' ' ' ' ' l A-2, 
lA-2, 
' ' I 
' ' 
A-7 

A-4 
A-4 

A-2-4, 
A-3 

10-38lLoamy sand, 
: sand, loamy 

:sM, 
' ' 

SP-SM A-2-4, 
, A-3 

! sand. : 
38-60:s11ty clay loam, lCL, 

: clay loam, : 
l loam. l 
' ' 

' ' CL-MLl A-4, A-6 
' ' ' ' ' 

5-10 

0 
0 

0 

0 

0 

0 

' ' ' I I I I 
I I I I 
I I I I 

l50-85 l40-75 l25-45 0-5 l 
' ' ' I I I 
I I I 

' ' ' ' ' ' I I I 
I I I 
I I I I 
I I I t 
I I I I I 

l 100 l 95-100: 70-85 : 25-55 l 
l 100 l95-100l65-95 :20-45 l 
I I I t t 
I I I I I 

' ' ' I I I 

' ' ' I I I I I 

l 100 l95-100l90-100l80-95 : 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 

95-100l95-100:50-70 15-30 l 
I I I 
I I I 

95-100l95-100l5D-75 5-30 : 
' ' ' ' ' ' ' ' ' 95-100:95-100:85-100,51-95 : 

I I I I 
I I I I 
I I I I 
I I I I 
I I I I 

< 35 

42-70 

<20 

20-40 

1Nonplastic. 
2This map unit is made up of two or more dominant kinds of soil. See map unit description for the 

composition and behavior of the whole map unit. 
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Plas
ticity 
index 

18-32 

18-32 
18-36 

18-32 

18-32 
18-36 

NP 
NP 

29-40 

NP 
NP 

NP 

NP-8 
NP 

20-40 

NP 

NP-4 

5-25 
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TABLE 16.--PHYSICAL AND CHEMICAL PROPERTIES OF SOILS 

[The s~mbol < means less than; > means more than. Entries under "erosion factor-CT)" apply to the entire profile. 
Entries under "Wind erodibility group" apply only to the surface layer. Absence of an entry indicates that 
data were not available or were not estimated] 

I I I I I Risk of corrosion Erosion Wind I I I I I 

Soil name and I Depth I Permea- : Av ail ab 1 e : Soil Shrink- I 
I factors erodi-I I I 

map symbol I I bility I water I reaction swell : Uncoated :concrete bility I I I I 
I I I capacity I potential I steel I K T group I I I I I l!!. I l!!.ill I lll! I 
I I , In/in I I I 
I I I I I I 
I I I I I 

Adrian: I I I I I 
I I I I I 

Ad---------------- 0-34 I 0.2-6.0 0.35-0.45: 5.1-7.3 ----------:High-----:Moderate 3 I 

34-60 I 6.0-20 0.03-0,08: 6.1-8.4 Low-------:High-----:Moderate I 
I I I I 
I I I I 

Arkona: I I I I 
I I I I 

AkA--------------- 0-12 I 2.0-20 0.10-0.12: 5 .1-7, 3 Low-------:Low------:Moderate 0.17 4 2 I 

12-35 I 6.0-20 0.06-0.11: 5.1-7.3 Low-------:Low------:Moderate 0.17 I 

35-60 :0.06-0.2 0.08-0.12 1 6 .1-8, 4 ,High------lHigh-----:Low------ 0.28 
I I I 
I I I 

Arkport: I I I 
I I I 

ArB, ArC----------, 0-9 I 2.0-6.0 0.08-0.09 4.5-7.3 Low-------'Low------:Moderate 0.17 3 I 

9-22 I 2.0-6.0 0.06-0.16 4.5-7.3 Low------- Low------:Moderate 0,43 I 

22-60 I 2.0-6.0 0.06-0.12 5.1-7,3 Low------- Low------:Moderate o. 43 I 
I I 
I I 

Belleville: I I I 
I I I I 

Be---------------- o-8 I 6.0-20.0:0.10-0.12 6 .1-7 .8 Low------- High-----lLow------: 0 .17 5 2 I 

8-35 I 6.0-20.0:0.06-0.10, 6.1-8.4 Low------- High-----:Low------: 0.11 I 

35-60 I 0.2-0.6 :0.14-0.20: 7.11-8.4 ,Moderate High-----:Low------: 0.32 I 
I I I I I I 
I I I I I I 

Boyer: I I I I I I 
I I I I I I I I 

BoB---------------l 0-18 I 6.0-20 :0.10-0.12 1 5.6-7,3 :Low-------:Low------'Moderate I 0, 17 4 2 I I 
I 18-24 I 2.0-6.0 :0.12-0.18 5.6-7.8 lLow-------:Low------ Moderate 0.24 I I 
I 24-60 >20 :0.02-0.04 7.4-8.4 :Low-------:Low------ Low------ 0.10 I 
I I I I 
I I I I 

Capac: I I I I 
I I I I 

CaA--------------- 0-8 0.6-2.0 :0.16-0.20 5.6-7.3 :Low-------lHigh----- Low------ 0.32 5 5 
8-28 0.2-2.0 :0.14-0.18 5.6-7.3 :Low-------:High----- Low------ 0.32 

28-60 0.2-2.0 :0.111-0.16 7.4-8.4 :Low-------:High----- Low------ 0.32 
I I I 
I I I 

Capac Variant: I I I 
I I I 

1ccA: I I I 
I I I 

Capac Variant I I I 
I I I I I 

part----------- 0-14 o.6-6.o :0.10-0.14: 5,6-7.3 'Low-------lHigh-----iLow------, 0.32 5 4 
14-25 0.2-2.0 :0.05-0.10: 5.6-7.3 Moderate IHigh-----:Low------l 0.32 
25-60 0.2-2.0 0.16-0.19: 7.4-8.4 Moderate :High-----:Low------: 0.32 

I I I I 
I I I I 

Parkhill part---, 0-7 0.6-2.0 0.12-0.15: 5.6-7. 3 Low-------lHigh-----lLow------1 0.28 5 5 
I 7-44 0.2-0.6 0.14-0.11: 5,6-7.3 Moderate :High-----lLow------1 0.28 I 
I 44-60 I 0.6-2.0 0.15-0.181 7,4-8.4 Moderate IHigh-----'Low------: 0.28 I 
I I I I 
I I I I 

Ceresco: I I I I 
I I I I 

Ce----------------1 0-11 2.0-6.0 0.13-0.22: 6 .1-7. 8 Low-------lLow------ Moderate I 0.20 5 3 I 
I 11-38 0,6-6.0 0,08-0.19: 6.1-8.4 Low-------:Low------ Moderate I 0,20 I I 
I 38-60 )20 0.02-0.011: 7.9-8.4 Low-------lLow------ Low------: 0.20 I 
I I I I 
I I I I 

Cohoctah: I I I I I 
I I I I I 

Ch----------------: 0-12 2.0-6.0 0.13-0.22: 6.1-7 .8 :Low-------:High----- Low------: 0.28 5 3 
I 12-37 2.0-6.0 0.12-0.20: 6 .1-8. 4 :Low-------:High----- Low------: 0.28 I 
I 37-60 >20 0.02-0.01: 7.9-8.4 ILow-------lHigh-----,Low------1 0.28 I 
I I I I I I 
I I I I I I 

1co: I I I I I I I 
I I I I I I I 

Cohoctah part---: 0-12 2.0-6.0 :0.13-0.22: 6 .1-7 ,8 :Low-------:High-----:Low------: 0.28 5 3 
I 12-37 2.0-6.0 :0.12-0.20: 6.1-8.4 ILow-------lHigh-----iLow------1 0.28 I 
I 37-60 >20 :0.02-0.01: 7,9-8.4 ILow-------lHigh-----lLow------: 0.28 I 
I I I I I I I 
I I I I I I I 

Ceresco part----: 0-11 2.0-6.0 :0.13-0.22: 6 .1-7 .8 lLow-------iLow------lModerate I 0.20 5 3 I 
I 11-38 o.6-6.o :0.08-0.19: 6.1-8. 4 ILow-------iLow------iModerate I 0.20 I I 
I 38-60 >20 :0.02-0.04: 7.9-8.4 lLow-------:Low------:Low------: I 
I I I I 
I I I I 

See footnote at end of table. 
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TABLE 16.--PHYSICAL AND CHEMICAL PROPERTIES OF SOILS--Continued 

I I I 

Soil name and 
map symbol 

I· Depth Permea
bility 

l Av ail ab l e : 
l water I 
Jc apacity J 

Soil 
reaction 

Shrink
swell 

potential 

, Risk of corrosion 
I 
I I 

Corunna: 
Cr----------------

Dixboro: 
DxA---------------

Edwards: 

I 
I 
I 

I 

Ed---------------- 1 
I 
I 
I 
I 

Gilford: : 
Gd----------------1 

I 
I 
I 
I 
I 
I 
I 
I 

Houghton: : 
Ho----------------1 

I 
I 

Huntington: : 
HuB---------------l 

I 
I 
I 
I 
I 
I 

Ithaca: l 
ItA---------------l 

I 
I 
I 
I 
I 
I 

Kingsville: l 
Ke----------------1 

I 

Lamson: 
La----------------

Lenawee: 
Le----------------

Marlette: 
MaB, M aC----------, 

I 
I 
I 
I 
I 
I 

Martisco: : 
Mc---------------- 1 

Metamora: 
1MeA: 

Metamora part---

Capac part------

l!!. 

.0-9 
9-31 

31-60 

0-15 
15-38 
38-60 

0-35 
35-60 

0-11 
11-29 
29-40 
40-60 

0-60 

0-11 
11-55 
55-60 

0-9 
9-29 

29-60 

0-6 
6-26 

26-60 

0-26 
26-35 
35-60 

0-9 
9-37 

37-60 

0-14 
14-34 
34-60 

I 
I 
I 
I 

0 • .6-6.0 
o.6-6.o 
0.2-0.6 

2.0-6.0 
o.6-6.o 
o.6-6.o 

0.2-6.0 

2.0-6.0 
2.0-6.0 
6.0-20 

>20 

0.2-6.0 

0.6-2.0 
0.6-2.0 
0.6-2.0 

0.6-2.0 
0.2-0.6 
0.2-0.6 

2.0-6.0 
6.0-20 
6.0-20 

: In/in : 
I I 
I I 
I I 

:0.14-0.22: 
:0.08-0.14: 
:0.16-0.20: 
I I 
I I 
I I 
I I 

:0.16-0.22 1 

:0.10-0.20 
:0.01-0.20 
I 
I 
I 
I 

:o.35-0.45 
I 
I 
I 
I 
I 
I 

:0.16-0.18: 
:0.10-0.14: 
:0.05-0.08: 
:0.02-0.04: 
I I 
I I 
I I 
I I 

I0.35-0.451 
I I 
I I 
I I 
I I 

:0.18-0.24: 
:0.10-0.16: 
:0.10-0.16 1 

I 
I 
I 
I 

'0.20-0.24 
0.10-0.20 
0.13-0.20 

6. 1-7 .8 
6.1-7.8 
7.4-8.4 

5.6-7.3 
5.6-7.8 
7.4-8.4 

5.6-7.8 
7.4-8.4 

6. 1-6. 5 
6.1-7.3 
6.6-8.4 
6.6-8.4 

6.1-7.3 

5.6-7.8 
5.6-7.8 
5.6-7.8 

5.1-7.3 
5.1-7.8 
7.9-8. 4 

0.07-0. 15, 6. 1-7.3 
0.01-0.12: 6.1-7.3 
0.01-0.10 1 6.6-7.8 

2.0-6.0 o.i1-o.13 6.1-8.4 
2.0-6.0 0.02-0.04 6.1-8.4 
2.0-6.0 0.09-0.13 7.4-8.4 

0.6-2.0 
0.2-0.6 
0.6-2.0 

2.0-6.0 
0.2-2.0 
0.2-2.0 

0.11-0.22 5.6-6.0 
0.18-0.20: 6.6-7.8 
0.18-0.22: 7.4-7.8 

I 
I 
I 
I 

o. 12-0.22: 5.6-7 .3 
0.18-0.20: 5.6-7.8 
0.12-0.19: 7.9-8.4 

I 
I 
I 

I I 

0-12 I 0.2-6.0 
12-60 1 0.06-0.2 

l0.25-0.351 6.1-8.4 
I I 7.9-8.4 

0-9 
9-37 

37-60 

0-8 
8-28 

28-60 

2.0-6.0 
2.0-6.0 
0;2-0.6 

0.6-2.0 
0.2-2.0 
0.2-2.0 

I I 
I I 
I I 
I I 
I I 
I I 

:0.14-0.18: 5.1-1.3 
:0.16-0.18: 5.1-1.3 
:0.14-0.18: 6.6-8.4 
I I 
I I 

:0.16-0.20: 5.6-7.3 
:0.14-0.18: 5.6-7.3 
:0.14-0.16: 7.4-8.4 
I I 
I I 

See footnote at end of table. 

:uncoated :concrete 
/ steel I 
I I 
I I 
I I 
I I 
I I I 

Low-------lHigh-----lLow------l 
Low-------'High-----lLow------: 

,Moderate High-----lLow------1 
I I I 
I I I 
I I I 
I I I 

ILow------- Moderate iModerate : 
iLow------- Moderate iModerate: 
iLow------- Moderate iLow------1 
I I I 
I I I 
I I I 
I I I 

:---------- High-----iLow------: 
1----------,High-----iLow------: 
t I I I 
I I I I 
I I I I 
I I I I 

iLow-------lHigh-----iModerate: 
ILow-------lHigh-----iModerate: 
ILow-------lHigh-----iLow------: 
iLow-------lHigh-----lLow------1 
I I I 
I I I 
I I I 
I I I 

1----------IHigh-----iLow------
' I I I I I 
I I I 
I I I 

iLow-------lLow------lModerate 
iLow-------lLow------lModerate 
iLow-------lLow------iModerate 
I I I 
I I I 
I I I 
I I I 

iLow-------lHigh-----lModerate, 
iModerate IHigh-----iLow------1 
iModerate IHigh-----iLow------1 
I I I I 
I I I I 
I I I I 

I I I 

Low-------lHigh-----lHigh-----1 
Low-------lHigh-----lHigh-----1 
Low-------lHigh-----iModerate : 

I I I 
I I I 
I I I 
I I I 

Low-------lHigh-----iLow------: 
Low-------lHigh-----iLow------1 
----------t---------1---------1 

I 
I 
I 

I I I I 

iModerate IHigh-----iLow------: 
iModerate lHigh-----lLow------1 
iLow-------lHigh-----iLow------1 
I I I I 
I I I I 
I I I I 
I I I I 

iLow-------lLow------iModerate: 
iLow-------iLow------lModerate I 
iLow-------iLow------iLow------: 
I I I I 
I I I I 
I I I I 
I I I I 

iLow-------lHigh-----lLow------1 
iLow-------lHigh-----'Low------1 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 

ILow-------iModerate Moderate I 
lLow-------lModerate Moderate I 
iModerate IHigh----- Low------: 
I I I 
I I I 

iLow-------lHigh----- Low------: 
iLow-------lHigh-----,Low------l 
ILow-------lHigh-----lLow------: 
I I I I 
I I I I 

Erosion 
factors 

K 

0.20 
0.20 
o.43 

0.20 
0.20 
0.20 

0.20 
0.20 
0.20 
0.10 

0.32 
0.32 
0.32 

0.32 
0.32 
0.32 

0.24 
0. 17 
0.17 

0.32 
e.43 
o.43 

0.28 
0.28 
0.28 

0.32 
0.32 
0.32 

0.20 
0.32 
0.32 

0.32 
0.32 
0.32 

T 

4 

5 

5 

5 

5 

3 

3 

4 

5 

5 

5 
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Soil name and 
map symbol 

: 
Metea: l 
MtB---------------1 

I 
I 
t 
I 

' Metea Variant: I 
MvB---------------1 

I 
' I 

Oakville: I 
OaB---------------1 

I 
: 

Olen tangy: I 
Oe----------------1 

I 
: 

Palms: I 
Pa----------------1 

I 
I 
I 
I 

Parkhill: I 
Ph----------------1 

I 
I 
I 

Perrinton: I 
PkB, PxC----------1 

I 
I 
I 
I 
I 

Pert: I 
PlA---------------1 

Pipestone: 
1PpA: 

Pipestone 

I 
I 

I 
I 
I 
I 
I 

' part--1 
I 
I 
I 

Tedrow part-----1 
I 
I 
I 

1PrA: I 
Pipestone part--1 

I 

' I I 
I 

Tedrow part-----1 

Pits: 
Ps, 

I 
I 
I 
I 

I 
I 
I 
I 

I 
Plainfield: I 
PtB, PtC----------1 

I 
I 

Riverdale: I 
RdA---------------1 

I 
I 
I 
I 
I 
I 
I 

Saranac: I 
Sa----------------1 

I 

' I I 

SOIL SURVEY 

TABLE 16.--P'HXSICAL AND CHEMICAL PROPERTIES OF SOILS--Continued 

i i 
I I 

Depth Permea- IAvailablel Soil 

0-33 
33-39 
39-60 

0-31 
31-60 

o-6 
6-60 

0-38 
38-60 

0-35 
35-60 

0-9 
9-36 

36-60 

o-8 
8-32 

32-60 

0-9 
9-19 

19-60 

0-9 
9-44 

411-60 

0-9 
9-45 

45-60 

0-9 
9-49 

49-60 

0-9 
9-53 

53-60 

0-7 
7-60 

o-8 
8-28 

28-33 
33-60 

0-23 
23-37 
37-60 

bility I water I reaction 
'ca aoit 1 

I 
I 
I 

' I 
I 
I 

' I 
I 

>20 
0.6-2.0 
0.2-2.0 

I 6.0-20 
I 0.2-2.0 
I 
I 
I 

I >20.0 
I >20.0 
I 
I 

I 
I 0.2-6.0 
:0.06-0.2 
I 
I 
t 0.2-6.0 
I 0.2-2.0 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 

I 
I 
I 
I 

0.6-2.0 
0.2-0.6 
0.6-2.0 

0.6-2.0 
0.2-0.6 
0.2-0.6 

I 0.2-2.0 
10.06-0.6 
:0.06-0.6 
I 

6.0-20 
6.0-20 

>20 

6, 0-20 
6.0-20 
6.0-20 

6.0-20 
6.0-20 
0.2-0.6 

6.0-20 
6.0-20 
0.2-0.6 

6,0-20 
6.0-20 

6,0-20 
6.0-20 
2.0-6.0 

>20 

0.2-0.6 
0.2-0.6 
0.2-0.6 

: _!l_!l 
I 
I 
I I 

I o. 1 o-o • 1 21 
10,15-0.191 
10.05-0.19: 

' 1 I I 
I I 

10.02-0.061 
I a • 12-0. 19 I 
I I 
I I 
I I 
I I 

10.01-0.091 
10.06-o.oa1 
I I 
I I 
I I 
I I 

10.24-0,3111 
10.18-0,241 
I I 
I I 
I I 

10,35-0.1151 
I0.05-0,191 
I I 
I I 

I I 
10.20-0.221 
:0.15-0.191 
10.11-0.191 
I I 
I I 

: I 
10.20-0.241 
:0.10-0.201 
10.111-0.201 
I I 
I I 
I I 
I t 

10.11-0.221 
10.08-0.201 
10.01-0.111: 
I I 
I I 
I I 
I I 
I I 
I I 

:0.01-0.10: 
10.06-0,091 
10.os-0.011 
I I 
I I 

10.08-0.121 
10.01-0.111 
10.os-0.011 
I I 
I I 
I I 
I I 

10.06-0.10: 
10.04-0.08: 
10.16-0.181 
I I 
I I 

10.09-0.12: 
10.06-0.111 
10.111-0.22: 
t : 
I I 
I I 
I I 
I I 
I I 
I I 
I I 

10.10-0.121 
10.06-0.081 
I 
I 
I 
I I 

10.06-0.121 
I o.os-o. 111 
I o. 05-o. 1 3: 
10.02-0.0111 
I I 
I I 
I I 
I I 

:0.11-0.221 
:0.10-0.20: 
10.10-0.201 

5,6-7,3 
5,6-7,3 
7,4-8,11 

6.1-7,3 
7,11-8.4 

< II. 5 
7,11-8.4 

5.1-8,11 
6. 1-8, 4 

6.1-7,3 
6.1-7,8 
7,4-8,11 

5,6-6.5 
5.6-7,3 
7,9-8,11 

6.1-7.3 
6.6-7,3 
7.11-8.4 

4.5-7,3 
11.5-7,3 
5,1-7,3 

6.1-7,3 
6.1-7,3 
6.6-7.8 

11.5-7,3 
11.5-7,3 
7 • II-ti. II 

5,1-7,3 
5,6-7.8 
7,4-8.4 

11.5-6,5 
4.5-6,5 

6.1-7.8 
6.1-7,8 
6.1-7 .8 
7,9-8,11 

6.1-7.8 
6,1-7,8 
6,6-8.4 

I 
I 
I 

! RisK of 7orrosion 
Shrink- , , 
swell !Uncoated !Concrete 

otential I steel ' 

I I 
I I I 

ILow-------lLow------lModerate 

I 

I 
I 
I 
I 
I 

!Moderate !Moderate lModerate I 
ILow-------lLow------lLow------1 
I I i f 
I. t i I 
I t I I 
I I I t 

lLow-------lLow------lModerate I 
lModerate lLow------lLow------l 
I I t I 
I t t I 
I i I t 
t f I t 

ILow-------lLow------JModerate I 
ILow-------lLow------lModerate I 
I I t I 
I I t I 
t I I t 
I • I f 

1----------IHigh-----lHigh-----1 
ILow-------lHigh-----lLow------1 
t I I I 
t I I i 
I t I t 
t I t f 

1----------lHigh-----lModerate I 
ILow-------lHigh-----lLow------: 
t I I t 
I I I t 
I I I I 
t I t 1 

ILow-------lHigh-----lLow------1 
ILow-------lHigh-----lLow------1 
lLow-------lHigh-----lLow------1 
t I I I 
t l I t 
t I I i 
t I I t 
lLow-------lHigh-----lModerate I 
!Moderate IHigh-----lModerate I 
!Moderate lHigh-----lLow------1 
I t I I 
t t I I 
l I t I 
I I I 1 

IHigh------lHigh-----lLow------l 
IHigh------lHigh-----lLow------1 
IHigh------lHigh-----lLow------1 
l I I I 
I t t I 
t t I t 
I t f t 
I I I t 
i I 1 I 

ILow-------lLow------lModerate I 
ILow-------lLow------lModerate I 
ILow-------lLow------lModerate: 
I I I I 
I I t I 

ILow-------lLow------lLow------1 
ILow-------lLow------lLow------1 
ILow-------lLow------lLow------1 
I I I I 
I I I I 
J I t l 

lLow-------lLow------lModerate I 
ILow-------lLow------lModerate I 
!Moderate IHigh-----lLow------1 
l I I J 
t I t t 

lLow-------lLow------lModerate I 
ILow-------lLow------lModerate I 
!Moderate IHigh-----lLow------1 
l I I I 
I I I I 
I I I t 
I i I I 
I t t I 
f I I I 
t I I I 
I I I I 
I I t I 
I I t. I 

ILow-------lLow------lModerate I 
lLow-------lLow------lModerate I 
I t I I 
I I i I 
I I I I 
I t t I 

ILow-------lLow------lLow------l 
ILow-------lLow------lLow------1 
ILow-------lLow------lLow------1 
ILow-------lLow------lLow------1 
I l I i 
I I I I 
t I I I 
! I J I 

!Moderate IHigh-----lLow------1 
I Moderate I High----- I Low--- .. --: 
!Moderate IHigh-----lLow------1 

See footnote at end of table. 

Erosion 
factors 

K T 
I 
I 
I 

I 
0 .17 : 
0.32 I 
0.32 I 

0,17 
0.32 

0, 15 
0, 15 

0,28 
0,28 
0,28 

0,32 
0,32 
0.32 

0.37 
0,37 
0.37 

0.11 
0, 17 
0,17 

o~ 11 
0, 17 
0,17 

0. 17 
0,17 
0.32 

0, 17 
0.17 
o. 17 

0, 17 
0.17 

0, 17 
0, 17 
0.17 
0.10 

0.211 
O. '."II 
0,24 

I 
I 

I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I : 
I 
I 

I 
I 
I 

: 
I 
I 
I 
I 
I 
I 
I 
I 

: 
I 
I 
I 
I 
I 
I 
I 
I 
I : 
I 
I 
I 
I 

I 
I 
I 
I 

l : 
I 
I 
I 
I 
I 
I 

' I 
I 
I 

: 
I 
I 
I 

: 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 

I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 

I 
I 
I 

I 

5 

3 

5 

5 

II 

3 

5 

5 

5 

5 

5 

4 

5 
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2 

2 
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Soil name and 
map symbol 

Selfridge: 
SeA---------------

Sickles: 
Sk----------------

Sloan: 
Sn----------------

Spinks: 
SpB, SpC----------

Tedrow: 
,TdA---------------

TeA---------------

Thomas: 
Th----------------

I 
I 
I 
I 
I 

Tobico: I 
Tm----------------1 

I 
I 
I 
I 

Toledo: : 
To----------------1 

I 
I 
I 
I 
I 
I 

1Ts: I 
Toledo part-----1 

I 
I 
I 
I 
I 
I 

Sickles part----1 

Vestaburg: 
Ve----------------

Wauseon: 
Wa---------------- 1 

I 
I 
I 
I 
I 
I 

Wixom: I 
WxA---------------1 

I 
I 
I 
I 
I 

GRATIOT COUNTY, MICHIGAN 

TABLE 16.--PHYSICAL AND CHEMICAL PROPERTIES OF SOILS--Continued 

Depth 

0-32 
32-60 

0-9 
9-36 

36-60 

0-20 
20-47 
47-60 

0-9 
9-20 

20-46 
46-60 

0-9 
9-45 

45-60 

0-9 
9-53 

53-60 

0-9 
9-38 

38-60 

0-9 
9-60 

0-9 
9-48 

48-60 

0-9 
9-48 

48-60 

0-9 
9-36 

36-60 

0-8 
8-25 

25-60 

0-11 
11-32 
32-60 

0·-10 
10-38 
38-60 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Permea
bility 

6.0-20 
0.2-2.0 

2.0-6.0 
6.0-20 

0.06-0.2 

0.6-2.0 
0.2-2.0 
0.2-2.0 

6.0-20 
6.0-20 
2.0-20 
6.0-20 

6.0-20 
6.0-20 
6.0-20 

6.0-20 
6.0-20 
0.2-0.6 

I I 
I I 

IAvailablel 
I water I 
,capacity ! 
, In/in , 
I -- I 
I I 
I I 
I I 
1 0.10-0.12: 
0.14-0.20 1 

0.10-0.12 
0.06-0.11 
0.08-0.12 

Soil 
reaction 

5.6-7.3 
7.4-8.4 

5.6-6.5 
6.1-7.3 
7.9-8.4 

0.20-0.24 6.1-7.8 
Q • 15-0 o 19 I 6 o 1-8 o 4 
0.13-0.181 6.6-8.4 

0.08-0.10 
0.08-0.10 
0.04-0.08 

:0.04-0.06 
I 
I 

: 
:0.08-0.12, 
:0.01-0.11: 
:0.05-0.01: 
I I 
I I 

:0.09-0.12: 
:0.06-0.11: 
:0.14-0.22: 
I I 

5.6-7.3 
5.6-7.3 
5.6-7.8 
6.6-8.4 

6.1-7.3 
6.1-7.3 
6.6-7.8 

5 .1-7. 3 
5.6-7.8 
7.4-8.4 

I . I I 
I 
I 

: 0.2-6.0 
I 0.6-2.0 
:0.06-0.6 
I 
I 
I 
I 

I 0.2-6.0 
I >20 
I 

I 

0.6-2.0 
0.06-0.2 
0.06-0.2 

0.6-2.0 
0.06-0.2 
0.06-0.2 

2.0-6.0 
6.0-20 

0.06-0.2 

2.0-6.0 
6.0-20 

>20 

2.0-6.0 
6.0-20.0 

<0.06 

6.0-20 
6.0-20 
0.2-0.6 

I I 
I I 

I0.35-0.451 
1 0.12-0.20 
0.12-0.18 

0.35-0.45 
0.04-0.07 

0.16-0.22, 
0.12-0.16: 
0.08-0.12: 

I 
I 
I 
I 

,0.16-0.221 
10.12-0.16: 
:0.08-0.12: 
I I 
I I 

:0.10-0.12: 
1 0.06-0.11: 
0.08-0.12: 

I 
I 
I 
I 

0.10-0.12: 
0.06-0.08: 
0.02-0.04: 

I 
I 
I 
I 

0.12-0.18: 
0.06-0.10: 
0.06-0.10: 

I 
I 
I 
I 

0.10-0.12: 
0.06-0.11: 
0.14-0.20: 

I 

6.6-7.8 
7.4-8.4 
7.4-8.4 

6.6-7.8 
7.4-8.4 

6 .1-7. 3 
6.1-7.8 
7.4-8 .4 

6.1-7.3 
6 .1-7 .8 
7.4-8.4 

5.6-6.5 
6.1-7.3 
7.9-8.4 

6.6-7.8 
6.6-7.8 
7~4-8.4 

6.1-7.3 
6.6-7.8 
7.4-7.8 

5.1-6.5 
5.1-6.5 
6.1-7 .8 

l l Risk of corrosion : Erosion 
: Shrink- I , :~~f~ac~t~o~r~s~-
: swell I Uncoated I Concrete I 
!potential I steel I l K I 
I I I 1 

: : : : 
I I I I 
I I I I 

'Low-------lLow------lModerate :-0.15 5 
Moderate IHigh-----lLow------1 0.37 

I I I 
I I I 
I I I 
I I I 

Low-------lHigh-----lModerate I 
Low-------lHigh-----lLow------1 
High------lHigh-----lLow------1 

I I I 
I I I 
I I I 
I I I 

Moderate IHigh-----lLow------1 
Moderate IHigh-----lLow------1 
Low-------lHigh-----lLow------1 

I I I 
I I I 
I I I 
I I I 

,Low-------lLow------lLow------1 
ILow-------lLow------lLow------1 
ILow-------lLow------lLow------1 
ILow-------lLow------lLow------1 
I I I I 
I I I I 
I I I I 
I I I I 

ILow-------lLow------lLow------1 
ILow-------lLow------lLow------ 1 

ILow-------lLow------lLow------
' I I. 
I I I 

ILow-------lLow------lModerate 
ILow-------lLow------lModerate 
!Moderate IHigh-----lLow------

' I I I 
I I 

I I I 

1----------IHigh-----lLow------
'Moderate IHigh-----lLow------
Moderate IHigh-----lLow------, 

I I I 
I I I 
I I I 
I I I 

Low-------lHigh-----lLow------1 
Low-------lHigh-----lLow------1 

I I I 
I I I 
I I I 
I I I 

High------lHigh-----lLow------1 
High------lHigh-----lLow------1 

,High------lHigh-----lLow------1 
I I I I 
I I I I 
I I I I 
I I I I 

IHigh------lHigh-----lLow------1 
IHigh------lHigh-----lLow------1 
IHigh------lHigh-----lLow------1 
I I I I 
I I I I 

IVery------lHigh-----lModerate I 
IVery------lHigh-----lLow------1 
IHigh------'High-----lLow------1 
I I I 
I I I 
I I .I 
I I I 

!Low------- High-----lLow------1 
!Low------- High-----lLow------1 
!Low------- High-----lLow------1 
I I I 
I I I 
I I I 
I I I 

ILow-------,High-----lLow------1 
ILow-------lHigh-----lLow------1 
IHigh------lHigh-----lLow------1 
I I I I 
I I I 1 
I I I I 
I I I I 

ILow-------lLow------lModerate I 
ILow-------lLow------lModerate I 
!Moderate IHigh-----lLow------1 

I I I 

0 .17 4 
0.17 
0.32 

0.37 5 
0.37 
0.37 

0.17 5 
0.17 
0 .17 
0.17 

0.17 5 
0.17 
0 .17 

0 .17 5 
0.17 
0.32 

0 .15 4 
0.15 

0.28 5 
0.28 
0.28 

0.28 5 
0.28 
0.28 

o. 17 4 
0.17 
0.32 

0 .17 4 
0.17 
0.10 

0.20 5 
0.20· 
0.20 

0 .15 4 
0.15 
0.43 

1This map unit is made up of two or more dominant kinds of soil. See map unit description for the 
composition and behavior of the whole map unit. 
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138 SOIL SURVEY 

TABLE 17.--SOIL AND WATER FEATURES 

[The definitions of "flooding" and "water table" in the Glossary explain terms such as "rare," "brief," 
"apparent," and "perched." The symbol< means less than; > means more than. Absence of an entry 
indicates that the feature is not a concern.] 

' ' Flooding 1 
' I I ------;-=:::..::.;::.=_.__~,----,j~---=~...:;..:=.a~.=,;;.::.~---' Hi'h water table 

I Soil name and 
map symbol 

I Hydro-I I , , I 
: logic' Frequency l Duration IMonths l l 

I I 
I I Months 

Potential 
frost 

action 
Depth I Kind I 

i group i i i i 
I I I I 

I I 

.El I I 
I I 

I I I I 
I I I I 

.I I 
I I 

Adrian: l l l l 
Ad---------------l A/D Frequent---- Long------'Nov-Mayl IHigh. 

I I 
I I 

I 
I 

Arkona: l 
AkA-------------- 1 

Arkport: 
ArB, ArC---------

Belleville: 
Be---------------

Boyer: , 
BoB--------------l 

I 
I 

Capac: l 
C aA-------------- l 

Capac Variant: 
1CcA: 

I 
I 
I 
I 
I 
I 

Capac Vari ant l 
part----------: 

I 
I 

Parkhill part--l 
I 
I 

Ceresco: l 
Ce---------------l 

I 
I 

Cohoctah: : 
Ch---------------1 

I 
I 

1co: : 
Cohoctah part--1 

I 
I 

Ceresco part---l 
I 
I 

Corunna: l 
Cr---------------l 

I 
I 

Dixboro: : 
DxA--------------l 

I 
I 

Edwards: l 
Ed---------------l 

I 
I 

Gilford: l 
Gd---------------l 

I 
I 

Houghton: l 
Ho---------------l 

I 
I 

Huntington: l 
HuB-------------- 1 

Ithaca: 
ItA--------------

Kingsvill e: 
Ke---------------

Lamson: 
La---------------

C 

B 

B/D 

B 

B 

B 

D 

B 

D 

D 

B 

B/D 

B 

B/D 

B 

A/D 

B 

C 

C 

D 

0-1.0 Apparent I Nov-May· I 
I I 
I I 

I 
I 

I I 
I I 

I 
I 

I I Moderate. 0.5-1.5 Apparent I Nov-May I Rare--------
I I 
I I 

I 
I 

I I I 
I I 

None-------- >6.o I I Low. 
I I 
I I 
I I 
I I 

lFrequent---- Brief-----,Mar-Apr' IHigh. 
I I I 

0-1.0 Apparent Mar-May 
I 

I I I I 
I I I 

I I Low. >6.0 I 
I None--------

I I 
I I 

I 
I 

I I 
I I 

I 
I 

Rare--------, l lHigh. 1.0-2.0 1 Apparent Nov-May 
I I I 
I I I 

l I t 
I I I 
I I I 
I I I 
I I I 

Rare-------- I : Nov-May l High. 1.0-2.0 Apparent 
I I I 
I I I I 

Frequent----: Long------' Oct-Jun: Sep-Jul l High. 
I I I 

0-1.5 Apparent 
I I I 
I I I 

I I 

Frequent---- Long------ Mar-May l Sep-May l High. 
I 
I 
I 
I 

1.0-2.0 Apparent 

Frequent---- Long------ Jan-Dec 

Frequent---- Long------ Jan-Dec 

Frequent----

Frequent----

I I 

Rare-------- l 
I 
I 
I 
I 

Long------,Mar-May 
I I 
I I 
I I 
I I 

Brief-----'Mar-Mayl 

Frequent----lLong------ Sep-May 
I 
I 
I 
I 

Frequent----lBrief-----,Dec-May 
I I I 
I I I 

I I I I 
I I I I 

lFrequent----iLong------lNov-Mayl 
I I I 
I I I 
I I I 
I I I 

lNone--------1 l 
I I I 
I I I 
I I I 
I I I 

lRare--------l l 
I I I 
I I I 
I I I 
I I I 

lFrequent----lLong------lNov-May 
I I I I 
I I I I 
I I I I 
I I I I 

lFrequent----lBrief-----lJan-Mayl 
I I I I 
I I I I 

0-1.0 Apparent 

0-1.0 Apparent 

1.0-2.0 Apparent 

0-1.0 Apparent 

1.0-2.0 Apparent 

0-0.5 Apparent 

0-1.0 Apparent 

0-1.0 Apparent 

3.0-6.0 Apparent 

1.0-2.0 Perched 

0-1.0 Apparent 

0-0.5 Apparent 

Sep-May 

Sep-May 

Sep-May 

Nov-May 

Nov-Apr 

Sep-Jun 

Dec-May 

Sep-Jun 

Dec-Apr 

Oct-May 

Jan-Apr 

Dec-May 

lHigh. 
I 
I 
I 
I 

IHigh. 
I 
I 

lHigh. 
I 
I 
I 
I 

lHigh. 
I 
I 
I 
I 

'High. 

High. 

High. 

High. 

High. 

I 

High. 

Moderate. 

High. 

See footnote at end of table. 



GRATIOT COUNTY, MICHIGAN 

TABLE 17,--SOIL AND WATER FEATURES--Continued 

Soi 1 name and 
map symbol 

: : _______ F~l~o~o~d~i~n~g,__, ___ ~----H~i~g~h~w~a~t~e~r---'t~a~b~l~e'----
iHydro-l : l i 
l logicl Frequency Duration lMonths Depth l Kind l Months 
l group i ! l l 
I I Ft I I 
I I I I 
I I I I 
I I I I 
I I I I 

Lenawee: l l , l l 
Le---------------' B/D l Frequent----: Brief----- Mar-May 0- 1. 0 l A pp arent I Nov-May 

Marlette: 
M aB, M aC---------

Martisco: 
Mc---------------

Metamora: 
1MeA: 

Metamora part--

Capac part-----

Mete a: 
MtB--------------

Metea Variant: 
MvB--------------

Oakville: l 
Oas--------------: 

I 
I 

Olentangy: I 

Oe---------------1 
Palms: 

I 
I 
I 
I 

Pa---------------l 
I 
I 

Parkhill: I 

Ph---------------1 I 
I 

Perrinton: : 
PkB, PkC---------l 

I 
I 

Pert: I 
PlA--------------l 

Pipestone: 
1PpA: 

I 
I 
I 
I 
I 
I 

Pipestone part- l 
I 
I 

Tedrow part----: 

1PrA: 
Pipestone part-

Tedrow part----

Pits: 
Ps. 

Plainfield: 
PtB, PtC--------- 1 

Riverdale: 
RdA--------------

Saranac: 
Sa---------------

Selfridge: 
SeA--------------

B 

D 

B 

B 

A 

B 

A 

A/D 

A/D 

B/D 

C 

D 

A 

B 

C 

B 

A 

A 

D 

C 

I I I I 
I I I I 
I I t I 
I I I 

None--------: : >6.0 : 
I I I 
I I I 
I I I 
I I I 

Frequent----iLong to Oct-Junl 0-0,5 Apparent : Oct-Jun 
l very I I 
: long. : : 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 

Rare--------: I 1.0-3,0 Apparent I Nov-May 
I I I 
I I I 

Rare--------: : 1.0-2.0 Apparent : Nov-May 
I I I 
I I I 
I I I 
I I I 

None-------- l l > 6, O l 
I I I 
I I I 
I I 
I I 

None-------- l I 
I I 
I I 
I I 
I I 

None-------- I I 
I I 
I I 
I I I 
I I I 

Frequent----iBrief-----lOct-Juli 
I I I 
I I I 
I I I 
I I I 

Frequent----lLong------iNov-Mayl 
I I I 
I I I 
I I I 
I I I 

Frequent----lBrief-----'Mar-Aprl 
I I 
I I 
I I 
I I 

, None-------- l l 
I I I 
I I I 
I I I 
I I I 

IR are-------- l I 
I I I 
I I I 
I I I 
I I I 
I I I 
I I I 

l None-------- l l 
I I I 
I I I 

l None--------' : 
I I 
I - I 
I I 
I I 

l None-------- l 
I I 
I I 

l None-------- I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 

: None-------- l 
I I 
I I 
I I 
I I 

l None-------- l 
I I 
I I 
I I 
I I I 

lFrequent---- Very long lJan-Decl 
I I 
I I 
I I 
I I 

IR are--------, I 
I I I 
I I I 

>6,0 

>6.0 

0-1.0 

0-1,0 

0-1.5 

2.5-5,0 

1.0-2.0 

0.5-1,5 

0,5-1,5 

0.5-1,5 

0.5-1,5 

>6.0 

1.0-2.0 

0-1.0 

1,5-2,0 

I 
I 

Apparent 

Apparent 

I Apparent 
I 
I 
I 
I 

I Perched 
I 
I 
I 
I 

I Apparent 
I 
I 
I 
I 
I 
I 

I Apparent 
I 
I 

I Apparent 
I 
I 
I 
I 

l Apparent 
I 
I 

: Apparent 
I 
I 
I 
I 

Apparent 

Apparent 
I 
I 
I 
I 

: Apparent 
I • 
I 

Oct-Jul 

Nov-May 

Nov-May 

Nov-Apr 

Nov-May 

Oct-Jun 

Jan-Apr 

Nov-May 

Nov-May 

Nov-May 

Sep-Jun 

Nov-May 

See footnote at end of table, 

I 
I 
I 
I 
I 
I 
I 
I 

Potential 
frost 

action 

High, 

Moderate. 

High, 

lHigh, 
I 
I 

lHigh, 
I 
I 
I 
I 

l Moderate. 
I 
I 
I 
I 

lLow. 
I 
I 
I 
I 

I Low. 
I 
I 
I 
I 

I High. 
I 
I 
I 

I 

High, 

High, 

Moderate. 

I High. 
I 

I 
I 
I 

Moderate, 

Moderate. 

Moderate, 

Moderate. 

Low. 

I Moderate, 
I 
I 
I 
I 

lHigh, 
I 
I 
I 
I 

:High, 
I 
I 
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TABLE 17.--SOIL AND WATER FEATURES--Continued 

I Flood ins; I Hi~h water table I 
I I I 

Soil name and :Hydro- I I Potential I I I 

map symbol I logic Frequency Duration Months I Depth Kind I Months I frost I I I I 

:group I I I action I I I I I Ft I I I 
I ·I I 
I I I 

Sicl<les: I I I 
I I I 

Sk---------------: D None-------- I 0-1.0 Apparent Dec-May : Moderate. I 
I I I 
I I I 

Sloan: I I I I 
I I I I I 

Sn---------------: BID :Frequent---- Very brief Nov-Jun: 0-0.5 :Apparent Nov-Jun :High, 
I I I I I 
I I I I 

Spinks: I I I I 
I I I I 

SpB, SpC---------: A None-------- I >6.0 :Low. I 
I I I 
I I I 

Tedrow: I I I 
I I I 

TdA--------------: B None-------- I 0.5-1.5 Apparent I Jan-Apr :Moderate. I 
I I I 
I I I 

TeA--------------: B None--------: I 1.0-2.5 Apparent Nov-May :Moderate. I 
I I I I 
I I I I 

Thomas: I I I I 
I I I I 

Th---------------: D Occasional : Brief----- Jan-Apr: 0-0.5 :Apparent Nov-Jun :High, 
I I I I I I 
I I I I I I 

Tobico: I I I I I I I 
I I I I I I 

Tm---------------: D Frequent----:Brief-----:sep-May: 0-1.0 :Apparent Sep-Jun :Moderate. 
I I I I I I 
I I I I I I 

Toledo: I I I I I I 
I I I I I I 

To---------------: D None--------: I I 0-0,5 :Perched Dec-May :Moderate. I 
I I I I I 
I I I I I 

1Ts: I I I I I 
I I I I I 

Toledo part----: D None--------: I 0-0.5 :Perched Dec-May Moderate. I 
I I I I 
I I I I 

Sickles part---: D 'None--------:Long------:Nov-May 0-1.0 I Apparent Dec-May Moderate. 
I I I I 
I I I I 

Vestaburg: I I I I 
I I I I 

Ve---------------: D Frequent----:Long------lNov-Apr 0-1.0 l Apparent Oct-May Moderate. 
I I I I 
I I I I 

Wauseon: I I I I 
I I I I 

Wa--. ------------: BID None--------l I 0-0.5 I Perched Jan-Apr Moderate. I 
I I I I 
I I I I 

Wixom: I I I I 
I I I I 

WxA--------------: B Rare-------- l I 1.0-2!0 I Perched I Nov-Jun Moderate. I I 
I I I 

1This map unit is made up of two or more dominant kinds of soil, See map unit description for 
the composition and behavior of the whole map unit, 



GRATIOT COUNTY, MICHIGAN 

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] 

Soil name 

Adrian-------------------
Aquents------------------
Arkona--------------------

*Arkport-------------------
*Belleville----------------
Boyer--------------------
Capac---------------------
Capac Variant-------------
Ceresco------------------
Cohoctah------------------

*Corunna------------------
Dixboro------------------
Edwards------------------
Gilford-------------------, 
Houghton------------------: 
Huntington----------------: 
Ithaca--------------------: 

*Kingsville----------------: 
Lamson--------------------: 
Lenawee-------------------: 
Marlette------------------: 
Martisco------------------: 
Metamora------------------: 
Metea---------------------l 
Metea Variant-------------: 
Oakville------------------: 
Olentangy-----------------\ 
Palms---------------------f 
Parkhill------------------: 
Perrinton-----------------: 
Pert----------------------: 
Pipestone-----------------: 
Plainfield----------------: 
Riverdale-----------------: 
Saranac-------------------: 
Selfridge-----------------: 
Sickles-------------------: 
Sloan---------------------: 
Spinks--------------------: 
Tedrow--------------------: 
Thomas--------------------1 
Tobico--------------------1 
Toledo--------------------: 
Udorthents----------------: 
Vestaburg-----------------: 
Wauseon-------------------1 
Wixom---------------------: 

I 

Family or higher taxonomic class 

Sandy or sandy-skeletal, mixed, euic, mesic Terrie Medisaprists 
Aquents 
Sandy over clayey, mixed, mesic Alfie Haplaquods 
Coarse-loamy, mixed, mesic Psammentic Hapludalfs 
Sandy over loamy, mixed, mesic Typic Haplaquolls 
Coarse-loamy, mixed, mesic Typic Hapludalfs 
Fine-loamy, mixed, mesic Aerie Ochr aqu al fs 
Loamy-skeletal, mixed, mesic Aerie Ochraqualfs 
Coarse-loamy, mixed, mesic Fluvaquentic Hapludolls 
Coarse-loamy, mixed, mesic Fluvaquentic Haplaquolls 
Coarse-loamy, mixed, mesic Typic Haplaquolls 
Coarse-loamy, mixed, mesic Aquollic Hapludalfs 
Marly, euic, mesic Limnic Medisaprists 
Coarse-loamy, mixed, mesic Typic Haplaquolls 
Euic, mesic Typic Medisaprists 
Fine-silty, mixed, mesic Fluventic Hapludolls 
Fine, mixed, mesic Glossaquic Hapludalfs 
Mixed, mesic ~ollic Psammaquents 
Coarse-loamy, mixed, nonacid, mesic Aerie Haplaquepts 
Fine, mixed, nonacid, mesic Mollie Haplaquepts 
Fine-loamy, mixed, mesic Glossoboric Hapludalfs 
Fine-silty, carbonatic, mesic Histic Humaquepts 
Fine-loamy, mixed, mesic Udollic Ochraqualfs 
Loamy, mixed, mesic Arenic Hapludalfs 
Loamy, mixed, mesic Arenic Hapludalfs 
Mixed, mesic Typic Udipsamments 
Loamy, coprogenous, euic, mesic Terrie Medilimnists 
Loamy, mixed, euic, mesic Terrie Medisaprists 
Fine-loamy, mixed, nonacid, mesic Mollie Haplaquepts 
Fine, mixed, mesic Glossoboric Hapludalfs 
Fine, illitic, mesic Aquic Hapludalfs 
Sandy, mixed, mesic Entic Haplaquods 
Mixed, mesic Typic Udipsamments 
Loamy, mixed, mesic Aquic Arenic Hapludalfs 
Fine, mixed, mesic Fluvaquentic Haplaquolls 
Loamy, mixed, mesic Aquic Arenic Hapludalfs 
Sandy over clayey, mixed, nonacid, mesic Mollie Haplaquents 
Fine-loamy, mixed, mesic Fluvaquentic Haplaquolls 
Sandy, mixed, mesic Psammentic Hapludalfs 
Mixed, mesic Aquic Udipsamments 
Fine-loamy, mixed (calcareous), mesic Histic Humaquepts 
Mixed, mesic Mollie Psammaquents 
Fine, illitic, nonacid, mesic Mollie Haplaquepts 
Udorthents 
Mixed, mesic Mollie Psammaquents 
Coarse-loamy over clayey, mixed, mesic Typic Haplaquolls 
Sandy over loamy, mixed, mesic Alfie Haplaquods 
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Accessibility Statement
This document is not accessible by screen-reader software. The Natural Resources 

Conservation Service (NRCS) is committed to making its information accessible to all 
of its customers and employees. If you are experiencing accessibility issues and need 
assistance, please contact our Helpdesk by phone at (800) 457-3642 or by e-mail at 
ServiceDesk-FTC@ftc.usda.gov. For assistance with publications that include maps, 
graphs, or similar forms of information, you may also wish to contact our State or local 
office. You can locate the correct office and phone number at http://offices.sc.egov.
usda.gov/locator/app.

Nondiscrimination Statement

Nondiscrimination Policy
The U.S. Department of Agriculture (USDA) prohibits discrimination against its 

customers, employees, and applicants for employment on the basis of race, color, 
national origin, age, disability, sex, gender identity, religion, reprisal, and where 
applicable, political beliefs, marital status, familial or parental status, sexual orientation, 
whether all or part of an individual’s income is derived from any public assistance 
program, or protected genetic information. The Department prohibits discrimination in 
employment or in any program or activity conducted or funded by the Department. (Not 
all prohibited bases apply to all programs and/or employment activities.)

To File an Employment Complaint
If you wish to file an employment complaint, you must contact your agency’s EEO 

Counselor (http://directives.sc.egov.usda.gov/33081.wba) within 45 days of the date of 
the alleged discriminatory act, event, or personnel action. Additional information can be 
found online at http://www.ascr.usda.gov/complaint_filing_file.html.

To File a Program Complaint
If you wish to file a Civil Rights program complaint of discrimination, complete the 

USDA Program Discrimination Complaint Form, found online at http://www.ascr.usda.
gov/complaint_filing_cust.html or at any USDA office, or call (866) 632-9992 to request 
the form. You may also write a letter containing all of the information requested in 
the form. Send your completed complaint form or letter by mail to U.S. Department 
of Agriculture; Director, Office of Adjudication; 1400 Independence Avenue, S.W.; 
Washington, D.C. 20250-9419; by fax to (202) 690-7442; or by email to program.
intake@usda.gov.

Persons with Disabilities
If you are deaf, are hard of hearing, or have speech disabilities and you wish to file 

either an EEO or program complaint, please contact USDA through the Federal Relay 
Service at (800) 877-8339 or (800) 845-6136 (in Spanish).

If you have other disabilities and wish to file a program complaint, please see the 
contact information above. If you require alternative means of communication for 
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program information (e.g., Braille, large print, audiotape, etc.), please contact USDA’s 
TARGET Center at (202) 720-2600 (voice and TDD).

Supplemental Nutrition Assistance Program
For additional information dealing with Supplemental Nutrition Assistance Program 

(SNAP) issues, call either the USDA SNAP Hotline Number at (800) 221-5689, which 
is also in Spanish, or the State Information/Hotline Numbers (http://directives.sc.egov.
usda.gov/33085.wba).

All Other Inquiries
For information not pertaining to civil rights, please refer to the listing of the USDA 

Agencies and Offices (http://directives.sc.egov.usda.gov/33086.wba).
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