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Consult **Contents’" for parts of the publication that will meet your specific needs.
This survey contains useful information for farmers or ranchers, foresters or
7 . agronomists; for planners, community decision makers, engineers, developers,

builders, or homebuyers; for conservationists, recreationists, teachers, or

students; to specialists in wildlife management, waste disposal, or pollution cnntrol.



This soil survey is a publication of the National Cooperative Soil Survey, a
joint effort of the United States Department of Agriculture and other federal
agencies, state agencies including the Agricultural Experiment Stations, and
local agencies. The Soil Conservation Service has leadership for the federal
part of the National Cooperative Soil Survey. In line with Department of Agricul-
ture 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 performed in the period 1972-77. Soil
names and descriptions were approved in September 1977. Unless otherwise
indicated, statements in this publication refer to conditions in the survey area in
1977. This survey was made cooperatively by the Huron County Soil Conserva-
tion Service and the Michigan Agricultural Experiment Station. It is part of the
technical assistance furnished to the Soil Conservation District. Preparation of
this soil survey was partly financed by the Huron County Board of Commission-
ers under provisions of an agreement with the Soil Conservation Service, J.8.
Department of Agriculture, and the Michigan Agricultural Experiment Station.

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

Cover: Landscape of Parkhill loam and Londo loam, 0 to 2 percent
slopes. Center ditch removes excess water from poorly drained
Parkhill soil.




Page
Index to soil mMap units ... iv AVOCH: SOHIOS i iics i et s viiawiss s s i o
Summary of tables...........cccccocvvmiirinicincnrcses v BacCh Series .......cccviiinniniinininsssnsnns
Foreword... I | | Badaxe SErieS .....coerrerremrmeeeieciieiienanrasaaaans
General nature of the county Belleville SEMES......ccveeveiimiiiiriisiisinnienrisssesesesesaeneess
Climate... 1 BOYEI SEMIES ....cocieeiiciiicisareiississis s sasssaes
Settlement of the county 2 COTUNNA SEIIES . ,...oommmvivsiiiasieisivmiissisis i
FarmINg camssmssinmmssmisss 2 COVEM SEIIES .......cuevererereeescaessessssescasesaesssssanisnssssssssess
Natural resources..................... 2 Deerton VaRANL, ...t
How this survey was made... e 2 o R T P —
General soil map for broad land use planning...... 3 B 0 Tt AR RSO S
1. ShEbBOI"I Kllmanagh POt S A g 3 Gage‘own Serles ----------
2. Aubarque-Filion... A, O GEANDY SOIES.......oowrwrrreeresessosseerssmseessesnseess
3. Grindstone-Kilmanagh ...................................... 5 Grindstone QBTEE oo
4. Guelph-Londo-Parkhill.........c.cccovicciciiiiiininninnen, 5 Gueloh seri
5 Covert-Plainfield-ToICO 6 K_Lllep T [-1 JO S ——
6. AVOC-PIPESIONE-COVEMt .ooorrrrroorsrssererssreren 7 iMaNagh SEMeS .........cvvmmmmiisiinsriiisiininisiienes
7. BOYEI-TODICO ccovrsreremsscerooesesssoesessreesesiere 7 LINWOOd SEMES......oovvmmmmimminissimssnisnsnensssiiassnissssnssaes
8. SANIAC-BACH ..o 9 LONAO SEMIES .....ocvvvvvvnvsrrrvssiissssssnissssssssisnsas
. TAPPAN eereoeeeeesesesseeesssssnenssssssmmeseessssssasssses 9 MitiWaNGA SEMES ...ovvvvviairrrininieneiniisensisi s
Broad land use considerations ... 9 Parkhill SEMES........o.ooeeiiii
Soil maps for detailed Planning.........ccocoevvieieccniencnas 10 PIinNebog Series ... uunmiiaissiisssissmsionsminmssiseseccins
Soil descriptions ... s (10 PIipeStone SEMES ......cccvirreiiiiiicriceiss s nnens
Use and management of the SIS ..o 46 Plainfield Seres. ...
Crops and PASHIFE . cvmerssssssmmmsnissssrasmassmrerensnpensoares 47 RapSON: SOII0S i iisiiitiiiamiiiaimmiusiiiuii
Yields per acre.......cccoceeevuinae 48 Riverdale SEres.........ccccvevienierienrenenreceeaereresesaenens
Land capability classification...... ERRIRIRE SOTHIBT SOLIOE .occvsisimsissmssssomioaiimmsssvsssssssssisess usss
Woodland management and product:wty ................. 50 Shebeon SErieS.....ooveeeeeeeeeeeeeeeeeeaenns .
Windbreaks and environmental plantlngs.‘.‘..‘..m..... 50 Tappan series............ Commm
biddinsrperind i 20 s ————————————
Wildlife hab|tat 21 Uit
Engineering .. 52 WaSEP SEII00...iee
Sg:‘ﬁ'gg ?lteldevetopment rsssesssssssnninnens 93 FOrmation Of the SOIIS..............oooeosrrovcceerrresssesressee
ry facilities.....oeeeviieeieieeeccese e 53
Construction matefialS: ... 54 Factors of sail formation.....
Water management..........cocveeurirurinrsesmnieressssiessnens 99 Parent matenal
SOil Properties ..........o.oooeeeeeeeeeeeeeeeeeeece s 56 Plant and animal life...............cocooviissssiisisiiiiinnnnen
Engineering properties...........c.ccooimanns 56 ClMALE ..o
Physical and chemical Properties.......covervverianinns 57 RETSE wcocisnnmmmnmansmminsmomsassusosssmmisissssmssimsnsssss
Soil and water features...........c..cccoeevuevuererierierersnnns 58 Time ..
Classification of the soils... S Genesis and morphology....
SoAI(:tserles and morphology ........................................ 60 Average CO!‘"POSI"OH of selected map e —
rian series .. R oo ee e eesieesaiinaen, B0 References ..
Aubarque BOPIOB o SRy s 60 GIOBSATY - .occusc0imai st siabintc o oai s s Ras S TSRS U4
AUTBlIUS SEIIBS mvmnssimimsivssterisss st 61 TADIBE. o cvimminuonssrnmemin S SR e SR S

Contents

Issued January 1980



Index to soil map units

Page

3A—Shebeon loam, 0 to 2 percent slopes.................. 10
4B—Grindstone loam, 0 to 4 percent slopes.............. 11
5—Kilmanagh loam.. wsrisin e
6A—Avoca loamy sand 0 to 2 percent slopes ........... 13
7A—Aubarque loam, 0 to 2 percent slopes................. 13
7B—Aubarque loam, 2 to 6 percent slopes................. 15
9B—Plainfield sand, 0 to 6 percent slopes.................. 15
9C—Plainfield sand, 6 to 12 percent slopes ............... 16
11A—Covert sand, loamy substratum, 0 to 2

percent slopes . vrevreerer 16
12A—Sanilac silt Ioam 0to3 percent slopes ............ 17
13B—Gagetown silt loam, O to 4 percent slopes ....... 18
14A—Badaxe fine sandy loam, 0 to 3 percent

SlOPOS vainimmiiny sorswivis v s S D R 18
15B—Deerton Variant gravelly loamy sand, 0 to 4

percent slOpes . nnnnansniiininmie 19
18—TAPPAN JoaM «oummissmimmmmisnmssesiiis 20
19—Corunna sandy [0aM........cccecevieererviiereiniisiiireiseees 20
20A—Covert sand, 0 to 2 percent slopes.................... 21
PA—PIuvaguents, JORMI . uiasisamsesimmiimes 22
24—Aquents and Histosols, ponded ........cccovevevveenenn. 22
26B—Boyer loamy sand, 0 to 6 percent slopes......... 23
26C—Boyer loamy sand, 6 to 12 percent slopes ....... 24
27—Filion stony [08mM .....cooeviiiiiiecciecere e 24

28B—Covert-Tobico complex, 0 to 6 percent slopes. 25
29A—Pipestone-Tobico-Adrian complex Oto2

percent slopes ... voereer 27
30—Bach silt 10am .....ccccoeiiiiiececeeee e 27
31—Belleville loamy sand.........cc.ccoeeeicnininieiencercicnnas 28
32C—Plainfield-Covert sands, 2 to 12 percent

8lopes. . Gisniiey 29
34—AUrelius MUCK ..oovooooooooo 29

36A—Pipestone sand, 0 to 2 percent slopes... .
38A—Mitiwanga cobbly sandy loam, 0 to 3 percent
slopes.............
39A—Ftapson toamy sand 0to2 percent stopes
40A—Wasepi loamy sand, Ioamy substratum, 0 to 2
percent slopes ... "
42A—Tyre loamy sand 0 to 2 percent slopes
43—Tobico mucky sandy loam ..
44A—Badaxe cobbly sandyr Ioam 0 to 3 percent
slopes.............. S
45—Granby Ioamy sand .................................................
46—Linwood muck... -
49B— Gnndstone-Kllmanagh Ioams 0 to 4 percent
SIOPES......ccrerreerieeernenrierieneenreseenssnsensansante st smssneannenns
50A—Shebeon-Badaxe sandy loams, 0 to 2 percent
BlOPES iR RS
51B—Guelph-Londo loams, 2 to 6 percent slopes.....
51C—Guelph loam, 6 to 12 percent slopes ...............
51D—Guelph loam, 12 to 18 percent slopes..............
53B—Shebeon cobbly loam, 0 to 4 percent slopes...
54B—Grindstone cobbly loam, 0 to 4 percent slopes
55—Kilmanagh cobbly 10am ........cccoevevivviiiiiciiiciinns
56A—Riverdale-Pipestone complex, 0 to 2 percent
slopes.... . o —
57A—Londo loam 0 to 2 percent slopes
58—Parkhill loam .. RO HO
60—Pinnebog muck
62—Essexville loamy sand .............ccccoviinnecsisnenninsnnns
63—Pits ...
64—Ud|psamments nearly Ievel

Page
31

31
32

33

34
34

35
36

36
37

38
38
39
40

40
41
42

42
43
44
44
45

46
46



Summary of tables

Page
Temperature and precipitation| (table 1)..|....cooinni 88
Freeze dates in spring and fal{{table 2) ].........cccconuvcnmicmnnimsinnnniscisinines. 89

Probability. Minimum temperature.

Growing season| (table 3).)......cccceeeee. 89

Probability. Daf!y minimum remperarure

Acreage and proportionate extent of the soils [table 4)f..........ccoonnnii 80
Acres. Percent.
Yields per acre of crops and pasture|(table 5) . S S 91

Corn. Corn silage. Winter wheat. Oars Sugar beers
Other dry beans. Grass-legume hay.

Capability classes and subclasseq (table 6)..}.....ccccoiimnnnnne 94
Total acreage. Major management concerns.
Woodland management and productivity|(table 7) | ....................................... 95

Ordination symbol. Management concerns. Potential
productivity. Trees to plant.

Windbreaks and environmental plantings [(table 8).}......cccverrinnicinnn. 100
Trees having predicted 20-year average heights.
Recreational development (table 9)...]...ccovvoiceeieriicccc e 1056

Camp areas. Picnic areas. Playgrounds. Paths and
trails. Golf fairways.

Wildlife habitat potentials[(table 10) J........cccccovieerrrrrrrrrrecveesecscenmmsmmssssssssssssssnnns 109
Potential for habitat elements. Potential as habitat
for—QOpenland wildlife, Woodland wildlife, Wetland
wildlife.

Building site developmentt (table 11) ... 112

Shallow excavations. Dwellings without basements.

Dwellings with basements. Small commercial build-

ings. Local roads and streets. Lawns and landscap-

ng.

Sanitary facmtles vvenrerne 116

Septic tank absorp!fon f.'elds Sewage !agoon areas.

Trench sanitary landfill. Area sanitary landfill. Daily

cover for landfill.

Construction materials| (table 13) .{ ... 121
Roadfill. Sand. Gravel. Topsoil.

Water management|(table 14)..].........cceovcrricrrsiconscessiescessieesiees 125
Pond reservoir areas. Embankments, dikes, and
levees. Aquifer-fed excavated ponds. Drainage. Ter-
races and diversions. Grassed waterways.



Vi

Summary of tables—Continued

Engineering properties and classificationg (table 15).}....c.cccccoeoeeeneans

Depth. USDA  texture.  Classification—Unified,
AASHTO. Fragments greater than 3 inches. Percent-
age passing sieve—4, 10, 40, 200. Liquid limit. Plas-
ticity index.

Physical and chemical properties of soils |[(table 16) J.......cccccoccvrunnne.

Depth. Clay. Moist bulk density. Permeability. Availa-
ble water capacity. Soil reaction. Shrink-swell poten-
tial. Erosion factors. Wind erodibility group. Organic
matter.

Hydrologic group. Flooding. High water table. Bed-
rock. Potential frost action. Risk of corrosion.

Classification of the soils| (table 18)).....ccccccvviiiiricriiicreeceeree e

Family or higher taxonomic class.
Average composition of selected map units as determined by the
intercept transect methodm
Observation number. Named and similar series.
Somewhat contrasting series. Strongly contrasting
series.

Page
128

135

139

143

144



Foreword

This soil survey contains information that can be used in land-planning pro-
grams in Huron County, Michigan. It contains predictions of soil behavior for se-
lected land uses. The survey also highlights limitations and hazards inherent in
the soil, improvements needed to overcome the limitations, and the impact of
selected land uses on the environment.

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

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

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
location of each soil is shown on the detailed soil maps. Each soil in the survey
area is described. Information on specific uses is given for each soil. Help in
using this publication and additional information are available at the local office
of the Soil Conservation Service or the Cooperative Extension Service.

State Conservationist
Soil Conservation Service

vii
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SOIL SURVEY OF HURON COUNTY, MICHIGAN

By Lyle H. Linsemier, Soil Conservation Service

Fieldwork by E. Selden Cowan, William E. Frederick, Lyle H. Linsemier, David Lietzke, and Wesley K. Mettert,
Soil Conservation Service; and Craig Bernthal, Ray Laurin, Robert McLeese, Patrick Sutton, David Walling,
Ronald Church, and Ted Zobeck, Michigan Agricultural Experiment Station

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

Huron County is in the thumb area of Michigan. Bad
Axe, the county seat, has a population of 2,999. The
county has a total of 530,015 acres, or 828 square miles.
This includes a wetland wildlife area of 3,935 acres.

The southern and central parts of the county consist
of a gently undulating to hilly moraine. Extending out
beyond the moraine toward Saginaw Bay and Lake
Huron is a broad, nearly level till plain. Small streams
transect the till plain and drain toward Saginaw Bay and
Lake Huron.

General nature of the county

This section gives general information concerning the
county. It discusses climate, settlement of the county,
farming, and natural resources.

Climate

Table 1[gives data on temperature and precipitation

for the survey area as recorded at Bad Axe and Harbor
Beach in the period 1947 to 1976.[Table 2]|shows prob-
able d e first freeze in fall and the last freeze in
spring. iTabIe 3|provides data on length of the growing
season.

In winter the average temperature is 23.8 degrees F at
Bad Axe and 24.2 degrees at Harbor Beach; and the
average daily minimum temperature is 16.3 degrees at
Bad Axe and 17.5 degrees at Harbor Beach. The lowest
temperature on record is -23 degrees at Bad Axe on 1-
30-51 and -24 degrees at Harbor Beach on 2-5-18. In
summer the average temperature is 67.7 degrees at Bad
Axe and 66.6 degrees at Harbor Beach. The average
daily maximum temperature is 79.7 degrees at Bad Axe
and 76.5 degrees at Harbor Beach. The highest tem-
perature recorded at Bad Axe is 103 degrees on 7-8-36
and 7-13-36, and at Harbor Beach is 105 degrees on 7-
10-36.

Growing degree days are shown in They are
equivalent to “heat units.” During the month, growing
degree days accumulate by the amount that the average
temperature each day exceeds a base temperature (50
degrees F). The normal monthly accumulation is used to
schedule single or successive plantings of a crop be-
tween the last freeze in spring and the first freeze in fall.

Of the total annual precipitation, 16.26 inches, or 56
percent, at Bad Axe and 17.78 inches, or 52 percent, at
Harbor Beach usually falls in April through September,
which includes the growing season for most crops. In 2
years out of 10, the rainfall in April through September is
less than 13.8 inches at Bad Axe and 14.8 inches at
Harbor Beach. The heaviest 1-day rainfall during the
period of record was 3.50 inches at Bad Axe and 4
inches at Harbor Beach, both on 6-17-35. Thunder-
storms occur on about 31 days each year, and most
occur in June, July, and August (about six each month).

Average seasonal snowfall is 56.1 inches at Bad Axe
and 84.3 inches at Harbor Beach. The greatest snow
depth at any one time during the period of record was 23
inches at Bad Axe on 2-11-47 and 28 inches at Harbor
Beach on 1-12-69 and 1-14-69. On the average, Bad
Axe has 73 days with at least 1 inch of snow on the
ground and Harbor Beach has 89 days, but the number
of days varies greatly from year to year. The greatest
total seasonal snowfall at Bad Axe was 89.1 inches for
1946-47 and at Harbor Beach was 141 inches for 1966-
67. The least total snowfall occurred in 1932-33, when
Bad Axe had 21 inches and Harbor Beach had only 14
inches.

The nearest available data recorded at Flint indicates
that the average relative humidity at 1 PM is about 61
percent. Humidity is higher at night and near the lake.
The average at dawn is about 80 percent. Data recorded
at Detroit indicate that sunshine is possible 67 percent of
the time in summer and 35 percent of the time in winter.
The prevailing wind is from the southwest. The average
windspeed is highest, 12.2 miles per hour, in March.

1



Local lake breezes change the diurnal and seasonal
pattern of wind, depending on the orientation of the
shoreline to the general wind flow.

Climatic data in this section were specially prepared
for the Soil Conservation Service by the Michigan De-
partment of Agriculture Weather Service at East Lansing.

Settlement of the county

Trappers and shingle weavers were the first settlers in
the county other than Indians. They found stands of
white pine and deciduous trees and, in the swamps,
dense growths of cedar and tamarack. As soon as the
land was cleared by the lumbermen, small groups of
pioneer settlers followed to till the land.

Huron County was marked off in 1840 and formally
organized in 1859. Population showed a continuous in-
crease from the first census until 1910, when it was
34,748. Since then there has been a slight decrease to
34,083.

Bad Axe, the county seat, is the largest town in the
county. Other major towns and villages are Pigeon,
Elkton, Kinde, Harbor Beach, Port Austin, Ubly, Caseville,
and Sebewaing.

Farming

The first farms of Huron County were in areas that had
been cleared by the lumbermen. Early farmers faced
many problems in planting their crops. Trees and stumps
had to be removed and many large swampy areas had
to be drained.

The first major crop was potatoes, which in many
areas could only be planted between the tree stumps left
by the lumbermen. Some settlers let their cattle roam the
woods and shrubs for forage, and others cut marsh
grass for hay.

Many farms were established in the 1850’s and
1860’s, but the great forest fires of 1871 and 1881 de-
stroyed many crops and left hundreds of people home-
less. After the fires farming emerged as the major indus-
try in the county, replacing the lumbering industry.

In 1965 the Huron County Soil Conservation District
was formed to help local landowners control soil erosion
and pollution. Huron County is now one of the nation’s
leading producers of navy beans, sugar beets, grains,
dairy products, and livestock.

The total land area of the county is about 526,080
acres. Of this, about 91 percent, or 470,000 acres, is in
farms.

The high productivity of many soils, the climatic condi-
tions, and the economic conditions indicate that the
future economy of Huron County will continue to be
based largely on agricultural products.

SOIL SURVEY

Natural resources

Natural resources have played an important role in the
history and development of Huron County. In the past,
some major resources were grindstones from the Grind-
stone City area and lumber from the Port Hope, Port
Crescent, and Caseville areas. With technical advances
and the removal of the great forests, the economy of the
area changed. Lumbering gave way to a great farming
industry.

Soil is now the major natural resource in the county.
Livestock that are raised for milk and beef as well as the
crops produced on farms are marketable products that
are derived from the soil.

Limestone and sandstone bedrock in some areas of
the county are mined for use in road and building con-
struction. Many areas in the county are underlain by
coarse sand and gravel, which are important sources of
roadfill. Brine wells and a few oil wells are scattered
throughout the county.

Some commercial fishing is still conducted from the
Bay Port area. Although some small industries have
been developed in the county, agriculture remains the
chief source of income for most residents.

How this survey was made

Soil scientists made this survey to learn what soils are
in the survey area, where they are, and how they can be
used. 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; and the
kinds of rock. They dug many holes to study soil profiles.
A profile is the sequence of natural layers, or horizons, in
a soil. It extends from the surface down into the underly-
ing material, which has been changed very little by
leaching or by plant roots.

The soil scientists recorded the characteristics of the
profiles they studied and compared those profiles with
others in nearby counties and in more distant places.
They classified and named the soils according to nation-
wide uniform procedures. They drew the boundaries of
the soils on aerial photographs. These photographs
show trees, buildings, fields, roads, and other details that
help in drawing boundaries accurately. The soil maps at
the back of this publication were prepared from aerial
photographs.

The areas shown on a soil map are called map units.
Most map units are made up of one kind of soil. Some
are made up of two or more kinds. The map units in this
survey area are described under “General soil map for
broad land use planning” and “Soil maps for detailed
planning.”

While a soil survey is in progress, samples of some
soils are taken for labaratory measurements and for en-
gineering tests. All soils are field tested to determine
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their characteristics. Interpretations of those characteris-
tics may be modified during the survey. Data are assem-
bled from other sources, such as test results, records,
field experience, and state and local specialists. For ex-
ample, data on crop yields under defined management
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
information then needs to be organized so that it can be
used by farmers, woodland managers, engineers, plan-
ners, developers and builders, home buyers, and others.

General soil map for broad land use
planning

The general soil map at the back of this publication
shows broad areas that have a distinctive pattern of
soils, relief, and drainage. Each map unit on the general
soil map 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 pat-
tern.

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

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

Nearly level to rolling soils that have a
medium textured surface layer and
medium textured or moderately fine
textured subsoil

These soils are generally poorly suited as building
sites and septic tank absorption fields because they are
wet or because they are wet and very slowly permeable
in the underlying material.

1. Shebeon-Kilmanagh

Nearly level and gently undulating, somewhat poorly
drained and poorly drained soils that formed in firm gla-
cial till

This map unit is on a nearly level till plain. Slopes are

steeper along major drainageways and streams and are
generally shortl(fig. 1).

This map unit occupies about 54 percent of the
county. About 35 percent of the map unit is Shebeon
soils, 30 percent is Kilmanagh soils, and the remaining
35 percent is soils of minor extent. Shebeon soils in
most places are slightly higher in elevation than the
Kilmanagh soils.

Shebeon soils are nearly level to gently undulating and
are somewhat poorly drained. The surface layer typically
is dark brown loam about 11 inches thick. The mottled,
firm clay loam subsoil is about 12 inches thick. The
upper part of the subsoil is yellowish brown; the lower
part is grayish brown. The substratum, to a depth of 60
inches, is firm grayish brown and very firm yellowish
brown mottled loam.

Kilmanagh soils are nearly level and are poorly
drained. The surface layer typically is very dark gray
loam about 9 inches thick. The subsoil is about 20
inches thick and is gray and dark yellowish brown mot-
tled loam. It is underlain by dark yellowish brown and
brown, mottled, friable and very firm loam to a depth of
60 inches.

Minor soils in this map unit are the moderately well
drained Grindstone soils and the somewhat poorly
drained Avoca and Badaxe soils. The Grindstone soils
are on the more pronounced knolls and divides. Areas of
Avoca and Badaxe soils are closely intermingled with
Shebeon soils. Avoca soils are sandy, and Badaxe soils
are sandy loam, loamy sand, and loam in texture.

This map unit is used mainly for cultivated crops, but a
few small, undrained areas are wooded or are in perma-
nent pasture. Most of the acreage has been cleared and
some has been drained. The main limitation to use of
these soils for farming and for most other purposes is
wetness. Flooding is common in lower areas in winter
and spring.

If adequately drained, these soils have good potential
for cultivated farm crops commonly grown in the county.
Because wetness is a severe problem and difficult to
overcome, the potential for most urban and recreational
development is poor. The potential for development of
wetland wildlife habitat is good on the poorly drained
Kilmanagh soils.

2. Aubarque-Filion

Nearly level and gently undulating, somewhat poorly
drained and poorly drained soils that formed in firm gla-
cial till

This map unit is on a gently undulating till plain and
adjacent lake terrace. Slopes are steeper along the lake
terrace and major drainageways and streams. Slopes are
generally short|(fig. 2).

This map unit occupies about 6 percent of the county.
About 40 percent of the map unit is Aubarque soils, 10
percent is Filion soils, and the remaining 50 percent is
soils of minor extent. Aubarque soils on the till plain are
higher in elevation than the Filion soils on the lake ter-
race.
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Figure 1.—Pattern of soils and underlying material in the Shebeon-Kilmanagh map unit.

Figure 2—Pattern of soils and underlying material in the Aubarque-Filion map unit.



HURON COUNTY, MICHIGAN

Aubarque soils are nearly level to gently undulating
and are somewhat poorly drained. The surface layer
typically is dark grayish brown loam about 12 inches
thick. The subsoil, about 5 inches thick, is yellowish
brown mottled, friable loam. The substratum, to a depth
of 60 inches, is brown, pale brown, and reddish brown,
very firm and extremely firm loam.

Filion soils are nearly level and poorly drained. The
surface layer typically is very dark gray stony loam about
5 inches thick. The subsoil is gray, mottled, firm loam
about 9 inches thick. The substratum is pale olive, olive
gray, and gray, very firm loam and clay loam to a depth
of 60 inches.

Minor soils in this map unit are the moderately well
drained Grindstone soils, the somewhat poorly drained
Shebeon, Sanilac, and Badaxe soils, and the poorly
drained Kilmanagh soils. The higher, more favorably
drained areas on the till plain are occupied by the Grind-
stone soils. Areas of the stratified, loamy Sanilac soils
are closely intermingled with areas of the Aubarque soils.
Badaxe cobbly loam soils are in the better drained areas
of the lake terrace. Shebeon soils are in positions on the
landscape similar to Aubarque soils, and Kilmanagh soils
are in positions similar to Filion soils.

This map unit is used mainly for pasture and cultivated
crops. Most of the acreage has been cleared, and some
has been drained. Wetness and very slow permeability in
both the Aubarque and Filion soils and flooding and
stones on the Filion soils are the main concerns in farm-
ing and most other uses of these soils.

If adequately drained, these soils have fair potential for
the cultivated crops commonly grown in the county. Wet-
ness, very slow permeability, and frost action in both the
Aubargue and Filion soils and flooding in the Filion soils
are the major problems to overcome when considering
most building and recreational development. The poten-
tial for such development is poor. The potential for de-
velopment of wetland wildlife habitat is good on the
poorly drained Filion soils.

3. Grindstone-Kilmanagh

Nearly level and gently undulating, moderately well
drained and poorly drained soils that formed in firm gla-
cial till

This map unit is on a gently undulating till plain that
has an intricate pattern of drainageways, divides, knolls,
and swales. Slopes are steeper along the few large
drainageways. All slopes are short.

This map unit occupies about 3 percent of the county.
About 45 percent of the map unit is Grindstone soils, 15
percent is Kilmanagh soils, and the remaining 40 percent
is soils of minor extent. Grindstone soils are higher in
elevation than the Kilmanagh soils.

Grindstone soils are nearly level to gently undulating
and are moderately well drained. The surface layer typi-
cally is dark grayish brown loam or cobbly loam about 9

inches thick. The subsoil, about 18 inches thick, is yel-
lowish brown, light yellowish brown, and brown, mottled
clay loam and silt loam. The substratum, to a depth of
about 60 inches, is brown, mottled, very firm loam.

Kilmanagh soils are nearly level and are poorly
drained. The surface layer typically is very dark gray
loam or cobbly loam about 9 inches thick. The subsoil is
about 20 inches thick, and is gray and dark yellowish
brown, mottled loam. It is underlain by dark yellowish
brown and brown, mottled, friable and very firm loam to
a depth of 60 inches.

Minor soils in this unit are the somewhat poorly
drained Londo, Shebeon, and Badaxe soils and the
poorly or very poorly drained Parkhill soils. Areas of the
loamy Shebeon, Parkhill, and Londo soils and the
Badaxe sandy loams, loamy sands, and loams are close-
ly intermingled with Grindstone and Kilmanagh soils. The
Grindstone and Kilmanagh soils are not mapped sepa-
rately in much of this map unit because they occur in a
complex pattern.

This map unit is used mainly for cultivated crops, but a
few areas are used for permanent pasture. Most of the
acreage has been cleared and some has been drained.
The main concerns in use of these soils for farming and
for most other purposes is wetness in the Kilmanagh
soils and erosion of the Grindstone soils. Flooding is
common in lower areas in winter and spring.

If adequately drained, these soils have good potential
for cultivated farm crops commonly grown in the county.
Wetness and frost action are the major problems where
these soils are used for building site development. The
potential for such development is poor. The potential for
development of wetland wildlife habitat is good on the
poorly drained Kilmanagh soils.

4. Guelph-Londo-Parkhill

Nearly level to rolling, well drained to very poorly drained
soils that formed in glacial till

This map unit is on till plains and moraines. Slopes are
steeper along major_drainageways and streams. They
are generally short|(fig. 3).|

‘This map unit occupies about 11 percent of the
county. About 30 percent is Guelph soils, 15 percent is
Londo soils, 15 percent is Parkhill soils, and the remain-
ing 40 percent is soils of minor extent. Guelph soils are
in side slopes, Londo soils are in nearly level areas, and
Parkhill soils are in drainageways and depressions.

Guelph soils are gently undulating or rolling and are
moderately well or well drained. The surface layer typi-
cally is dark brown loam about 9 inches thick. The sub-
soil, about 12 inches thick, is dark brown and dark yel-
lowish brown clay loam. The substratum is brown and
dark brown loam to a depth of 60 inches.

Londo soils are nearly level and are somewhat poorly
drained. The surface layer typically is very dark grayish
brown loam about 9 inches thick. The subsoil is about 11
inches thick and is brown and yellowish brown, mottled
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Figure 3.—Pattern of soils and underlying material in the Guelph-Londo-Parkhill map unit.

loam and clay loam. The substratum is brown, mottled
loam till to a depth of 60 inches.

Parkhill soils are nearly level and are poorly drained or
very poorly drained. The surface layer typically is very
dark grayish brown loam about 9 inches thick. The sub-
soil, about 23 inches thick, is grayish brown mottled,
friable loam. The underlying material, to a depth of about
60 inches, is grayish brown, mottled loam.

The minor soils in this map unit are the moderately
well drained Covert loamy substratum soils and the very
poorly drained Linwood and Pinnebog soils. Areas of the
Covert loamy substratum soils are on sandy knolls
throughout the map unit. The organic Linwood and Pin-
nebog soils are in depressional areas and potholes.

These soils are used mainly for cultivated crops, and
the more sloping soils are in permanent pasture. Most of
the acreage has been cleared, and some has been
drained. Wetness in the Londo and Parkhill soils, erosion
on Guelph and Londo soils, and slope of the Guelph
soils, are the main concerns in farming and for most
other uses of these soils. Also, flooding and ponding are
common in the Parkhill soils in winter and spring.

If adequately drained, these soils have good potential
for cultivated farm crops commonly grown in the county.
Wetness and frost action in the Londo and Parkhill soils

and slope of the Guelph soils are the major problems for
most building and recreational developments. The poten-
tial for such developments is fair.

Nearly level to gently rolling soils that
have a dominantly coarse textured
surface layer and subsoil

Most of these soils have limited use as building sites
and septic tank absorption fields because they are wet,
but some soils have few limitations for these uses. Soil
blowing is a concern on all the soils.

5. Covert-Plainfield-Tobico

Nearly level to moderately sloping, excessively drained,
moderately well drained, poorly drained, and very poorly
drained soils that formed in glacial drift

This map unit is on linear narrow dunes and swales.
Slopes are steeper along streams and on a few of the
larger dunes scattered throughout the map unit. All
slopes are short.

This map unit occupies about 5 percent of the county.
About 25 percent is Covert soils, 15 percent is Plainfield
soils, 10 percent is Tobico soils, and the remaining 50
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percent is soils of minor extent. Plainfield soils are on
the highest ridges, Covert soils are on the lower ridges,
and the Tobico soils are in swales.

Covert soils are nearly level or gently sloping and are
moderately well drained. The surface layer typically is
very dark grayish brown sand about 4 inches thick. The
subsurface layer is light brownish gray sand about 6
inches thick. The subsoil, about 25 inches thick, is strong
brown and brownish yellow loose sand. The substratum
is light yellowish brown sand to a depth of about 60
inches.

Plainfield soils are gently sloping or moderately sloping
and are excessively well drained. The surface layer typi-
cally is very dark brown sand about 1 inch thick. The
subsoil, about 19 inches thick, is yellowish brown and
brownish yellow loose sand. It is underlain by light yel-
lowish brown sand to a depth of about 60 inches.

Tobico soils are nearly level and are poorly or very
poorly drained. The surface layer typically is black and
very dark gray mucky sandy loam about 8 inches thick.
The calcareous subsoil, about 17 inches thick, is grayish
brown loamy sand and sand. The substratum, to a depth
of 60 inches, is brown gravelly sand and dark gray sand.

Minor soils in this map unit are the well drained Boyer
soils, the somewhat poorly drained Pipestone soils, and
the poorly drained and very poorly drained Belleville,
Granby, and Adrian soils. Areas of the Pipestone and
Granby soils, the loamy substratum Belleville soils, and
the organic Adrian soils are closely intermingled with
Tobico soils. Boyer soils are closely intermingled with the
Covert and Plainfield soils.

These soils are used mainly for recreational purposes.
Most of the acreage is forested, and there are many
swampy undrained areas. The major limitations to use of
these soils for farming and for most other purposes are
high susceptibility to soil blowing, low available water
capacity, low fertility, and difficulty in obtaining drainage
outlets.

Potential is poor for the cultivated farm crops com-
monly grown in the county. Slope of the Plainfield soils
and wetness of the Covert and Kingsville soils are the
major problems to overcome when considering this unit
for most building and recreational development. The po-
tential for such development is fair.

6. Avoca-Pipestone-Covert

Nearly level or gently sloping, moderately well drained
and somewhat poorly drained soils that formed in glacial
drift

This map unit is on plains made up of isolated narrow
beach ridges and broad, nearly level or gently sloping
areas. Slopes are steeper around the more prominent
ridges scattered throughout the nit and along
streams. They are generally shorf| (fig. 4).|

This map unit occupies abou percent of the
county. About 35 percent is made up of Avoca soils, 15
percent is Pipestone soils, 10 percent is Covert sails,
and 40 percent is minor soils. Covert soils in most

places are slightly higher in elevation than the Avoca
and Pipestone soils.

Avoca soils are nearly level and are somewhat poorly
drained. The surface layer typically is very dark brown
loamy sand about 4 inches thick. The subsurface layer is
light brownish gray fine sand about 2 inches thick. The
subsoil, about 18 inches thick, is dark brown and strong
brown sand. The substratum is yellowish brown loam to
a depth of about 60 inches.

Pipestone soils are nearly level to gently sloping and
are somewhat poorly drained. The surface layer typically
is black loamy sand about 2 inches thick, and the sub-
surface layer is light brownish gray sand about 8 inches
thick. The subsoil, about 26 inches thick, is strong brown
and brown sand. The substratum is light yellowish brown
and pale brown sand to a depth of about 60 inches.

Covert soils are nearly level and are moderately well
drained. The surface layer typically is very dark grayish
brown sand about 4 inches thick, and the subsurface
layer is light brownish gray sand about & inches thick.
The subsoil, about 25 inches thick, is strong brown and
brownish yellow sand. The substratum is light yellowish
brown sand to a depth of about 60 inches.

Minor soils in this map unit are the poorly drained
Kilmanagh and Corunna soils and the somewhat poorly
drained Wasepi soils. Depressions and drainageways are
occupied by the loamy Kilmanagh and Corunna soils.
Areas of the Wasepi loamy substratum soils are closely
intermingled with Avoca and Pipestone soils.

These soils are used mainly for cultivated crops, but a
few scattered areas are used for permanent pasture and
woodland. The main concerns of management are con-
trol of soil blowing, improving drainage, and maintaining
fertility.

These soils have fair potential for most cultivated
crops commonly grown in the county. Wetness is the
major problem when considering these soils for building
and recreational development. The potential for such
development is poor.

7. Boyer-Tobico

Nearly level to gently rolling, well drained, poorly drained,
and very poorly drained soils that formed in glaciofluvial
sediments

This map unit is on narrow beach ridges and broad
outwash plains. Slopes are mainly nearly level to gently
rolling, but they are steeper around the more prominent
ridges scattered throughout the map unit and along
streams. All slopes are short.

This map unit occupies about 3 percent of the county.
About 20 percent is Boyer soils, 20 percent is Tobico
soils, and the remaining 60 percent is soils of minor



Figure 4.—Part of red pine plantation on

extent. Boyer soils occupy the hills and ridges, and
Tobico soils are in depressional areas and drainageways.

Boyer soils are nearly level to gently rolling and are
well drained. The surface layer typically is dark brown
loamy sand about 7 inches thick. The subsoil is strong
brown to brown sand, loam, and loamy sand. The sub-
stratum is light yellowish brown stratified sand and gravel
to a depth of about 60 inches.

Tobico soils are nearly level and are poorly or very
poorly drained. The surface layer is about 8 inches thick
and typically is black and very dark gray mucky sandy
loam. The calcareous subsoil, about 17 inches thick, is
gray sandy loam and grayish brown loamy sand and
sand. The substratum is brown gravelly sand and dark
gray sand to a depth of about 60 inches.

Minor soils in this map unit are the poorly drained
Corunna soils and the somewhat poorly drained River-
dale, Pipestone, and Badaxe soils. Areas of the loamy
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soils of the Avoca-Pipestone-Covert map unit.

Corunna and Badaxe soils are closely intermingled with
Tobico soils. Areas of the Riverdale and Pipestone soils
are closely intermingled with Boyer soils.

This map unit has poor potential for cultivated crops.
The main concerns of management are control of soil
blowing, improvement of drainage in Tobico soils, and
maintaining fertility and establishment of irrigation for
Boyer soils when feasible. Much of the map unit is
wooded or idle, but some areas are used for cultivated
crops or permanent pasture.

Potential is poor for most cultivated crops commonly
grown in the county. Some areas of Boyer soils are
sources of gravel for road construction. The potential for
building site development of the Boyer soils is good.
Wetness and flooding are problems to overcome when
considering Tobico soils for this development. The po-
tential for development of wetland wildlife habitat is fair
on Tobico soils.
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Nearly level, calcareous soils that have a
medium textured surface layer and
subsoil

The soils in this group range from somewhat poorly
drained to very poorly drained. Their use as building sites
and septic tank absorption fields is limited by wetness.

8. Sanilac-Bach

Nearly level, somewhat poorly drained, poorly drained,
and very poorly drained soils that formed in lacustrine
sediments

This map unit is on a nearly level lake plain made up
of broad level areas, drainageways, and divides. Slopes
are short.

This map unit occupies about 4 percent of the county.
About 35 percent of the map unit is Sanilac soils, 20
percent is Bach soils, and 45 percent is minor soils.
Sanilac soils are on the slightly higher rounded swells
and drainage divides. The Bach soils are in depressional
areas and drainageways.

Sanilac soils are nearly level and are somewhat poorly
drained. The surface layer typically is dark grayish brown
calcareous silt loam about 13 inches thick. The subsoil,
about 11 inches thick, is pale brown and brown very fine
sandy loam. The substratum, to a depth of 60 inches, is
pale brown, stratified very fine sandy loam and loamy
very fine sand.

Bach soils are nearly level and are poorly drained or
very poorly drained. The surface layer typically is very
dark grayish brown calcareous silt loam about 10 inches
thick. The subsoil is light brownish gray very fine sandy
loam about 20 inches thick. The substratum, to a depth
of about 60 inches, is pale brown and brown, stratified
loamy very fine sand to silt loam.

Minor soils in this map unit are the poorly drained
Kilmanagh soils, the moderately well drained Grindstone
and Gagetown soils, and the somewhat poorly drained
Shebeon soils. Areas of the nonstratified Kilmanagh soils
are closely intermingled with Bach soils. The Grindstone
and Gagetown soils are on the more pronounced knolls
and divides. Areas of the nonstratified Shebeon soils are
closely intermingled with Sanilac soils.

These soils are used mainly for cultivated crops. The
main concerns of management are improvement of
drainage, maintaining soil tilth and fertility, and control of
water erosion.

These soils have good potential for all cultivated crops
commonly grown in the county. The potential for building
and recreational development is poor because of wet-
ness and flooding in low lying areas. The potential for
wetland wildlife habitat is good on the Bach soils.

9. Tappan
Nearly level, poorly drained soil that formed in glacial till

This map unit is on till plains. It occupies about 4
percent of the county. About 55 percent of the map unit
is Tappan soils and the remaining 45 percent is soils of
minor extent.

Tappan soils are nearly level and are poorly drained.
The surface layer typically is very dark grayish brown,
calcareous loam about 13 inches thick. The subsoil,
about 18 inches thick, is light brownish gray to dark
yellowish brown loam and silt loam and gray loam. The
substratum is yellowish brown loam to a depth of 60
inches.

Minor soils in this map unit are the somewhat poorly
drained Shebeon and Avoca soils, the poorly or very
poorly drained Bach and Essexville soils, and the poorly
drained Kilmanagh soils. Scattered raised areas are oc-
cupied by the Shebeon soils. Sandy ridges throughout
the unit are occupied by the Avoca soils. Areas of the
stratified Bach soils, the noncalcareous Kilmanagh soils,
and the sandy Essexville soils are closely intermingled
with areas of the Tappan soils.

These soils are used mainly for cultivated crops. Most
of the acreage has been cleared and drained, but there
are some swampy undrained areas. Wetness is the main
limitation to farming and for most other purposes. Also,
flooding and ponding are common in winter and spring.

If adequately drained, these soils have good potential
for cultivated farm crops commonly grown in the county.
Because wetness is a severe problem and difficult to
overcome, the potential for building and recreational de-
velopment is poor. The potential for development of wet-
land wildlife habitat is good.

Broad land use considerations

Huron County is a rural county that is more than 90
percent farmland. The major land use is the growing of
cultivated crops. Much of this farmland has been
drained, and it includes some of the best farmland in the
State. The loamy, nearly level soils of the Shebeon-
Kilmanagh map unit, which have good potential for farm-
ing, cover well over half of the county. Other map units
that have good potential for farming are units 3, 4, 8,
and 9 on the general soil map. Some of the dominant
soils in these map units are Grindstone, Tappan, Sanilac,
and Bach soils. Wetness is the major limitation to non-
farm uses of these soils. With proper drainage, it can be
controlled.

The soils in map units 5, 6, and 7 have fair potential
for farming. These soils are sandy and subject to soil
blowing. Soil wetness, low fertility, and low available
water capacity are additional problems that need to be
overcome. Soils in the Aubarque-Filion map unit also
have only fair potential for farming because they are
shallow to firm loam till which can impede drainage.

Soils of the Grindstone-Kilmanagh map unit and less
sloping areas of the Guelph-Londo-Parkhill map unit are
well suited to nurseries. Guelph and Grindstone soils are
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well drained and moderately well drained, and they warm
early in spring. The sandy soils of the Avoca-Pipestone-
Covert map unit are well suited to small fruits and truck
crops grown under irrigation.

Most of the map units in the county have good or fair
potential for woodland. Commercially valuable trees are
rare on many of the soils because the soils are wet. The
wet soil causes slow growth, low survival, and poor re-
generation of seedlings. The better drained sandy soils
of the Covert-Plainfield-Tobica and Avoca-Pipestone-
Covert map units produce trees that are suitable for pulp
or low grade lumber.

Areas suitable as building sites are not extensive in
the county. The well drained, less sloping areas of the
Boyer-Tobico and Guelph-Londo-Parkhill map units have
the best potential for building development. The major
problems that need to be controlled when building on
soils of the Shebeon-Kilmanagh, Grindstone-Kilmanagh,
Aubarque-Filion, Sanilac-Bach, and Tappan map units
are soil wetness, restricted permeability, and high poten-
tial frost action. The sandy soils of the Avoca-Pipestone-
Covert map unit are poor potential building sites because
they are seepy and wet.

Dune areas of the Covert-Plainfield-Tobico map unit,
which surround the county, are excellent potential sites
for parks and extensive recreation areas. The lower,
wetter, undrained areas in all map units are mostly
wooded or brushy and grow wetland grasses, reeds, and
sedges. These areas provide suitable vegetation and
cover for various species of wildlife.

Soil maps for detailed planning

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

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

A symbol identifying the soil precedes the map unit
name in the soil descriptions. Each description includes
general facts about the soil, a brief description of the soil
profile, and a listing of the principal hazards and limita-
tions to be considered in planning management.

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

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

Some map units are made up of two or more major
soils. These map units are called soil complexes or
undifferentiated groups.

A soil complex consists of two or more soils in such
an intricate pattern or in such small areas that they
cannot be shown separately on the soil maps. The pat-
tern and proportion of the soils are somewhat similar in
all areas. Riverdale-Pipestone complex, 0 to 2 percent
slopes, is an example.

An undifferentiated group is made up of two or more
soils that could be mapped individually but are mapped
as one unit because similar interpretations can be made
for use and management. The pattern and proportion of
the soils in a mapped area are not uniform. An area can
be made up of only one of the major soils, or it can be
made up of all of them. Aquents and Histosols, ponded,
is an undifferentiated group in this survey area.

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

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

maps.

gives the acreage and proportionate extent of
each map unit. Other tables (see “Summary of tables”)
give properties of the soils and the limitations, capabili-
ties, and potentials for many uses. The Glossary defines
many of the terms used in describing the soils.

Soil descriptions

3A—Shebeon loam, 0 to 2 percent slopes. This
nearly level, somewhat poorly drained soil is on flats and
low knolls and in drainageways. Individual areas of this
soil are irregular or linear in shape and range from 4 to
several thousand acres.

Typically, the surface layer is dark brown loam about
11 inches thick. The subsoil is mottled, firm clay loam
about 12 inches thick. The upper part is yellowish brown
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The lower part is grayish brown. The substratum, to a
depth of 60 inches, is firm grayish brown and very firm
yellowish brown mottled loam. In some places clay has
not accumulated in the subsoil. In some areas the depth
to very firm material is more than 40 inches.

Included with this soil in mapping are small areas of
poorly drained Kilmanagh soils and somewhat poorly
drained Avoca soils@The Kilmanagh soils are in
shallow depressions and drainageways. The Avoca soils
are coarser textured than the Shebeon soil and are
throughout the unit. Also included are small areas of
calcareous Aubarque and Sanilac soil. A few small areas
in which bedrock is at a depth of less than 60 inches are
throughout the map unit.

Permeability of the Shebeon soil is moderately slow in
the upper part of the profile and very slow in the lower
part. The Shebeon soil has moderate available water
capacity and medium or slow runoff. In undrained areas
the water table is perched within 1 to 2 feet of the
surface during the winter and spring months. The rooting
depth is restricted by very firm material in the substra-
tum.

Most areas of this soil are cultivated. It has good
potential for cultivated crops and pasture. It has poor
potential for sanitary facilities and building sites.

This soil is suited to the cultivated crops commonly
grown in this area. Wetness and soil compaction are the
major concerns.

Combined surface and subsurface drainage systems
help control wetness. However, the lack of suitable
drainage outlets is a problem in some areas. Shallow
surface ditches a few feet wide and a foot or less deep
are effective in removing surface water from low areas

Figure 5.—Somewhat poorly drained Shebeon soils in background con-
trast with darker, poorly drained Kilmanagh soils in foreground.

1

after heavy rains. Erosion control structures may be
needed where these surface ditches and natural drain-
ageways enter larger ditches.

Working this soil when it is too wet results in clodding
and compaction. Additional tillage to break up the sur-
face clods further compacts the lower part of the surface
layer and the subsoil. Compaction inhibits root develop-
ment and reduces crop yields. Surface crusting becomes
more severe when the natural structure of this soil is
destroyed by compaction and by depletion of organic
matter. Surface crusting may prevent seedling emer-
gence and increase runoff and erosion. Minimum tillage,
cover crops, returning crop residues to the soil, and the
regular addition of other organic matter will also help
maintain soil tilth.

Undrained areas are sometimes used for pasture.
Overgrazing or grazing when the soil is too wet will
cause surface compaction and destroy the forage plants.
Proper stocking, rotational or strip grazing, and restricted
use during wet periods help to keep the pasture and soil
in good condition.

The use of this soil as building sites and for sanitary
facilities is limited by the seasonal high water table and
by very slow permeability in the substratum. Artificial
drainage helps control the high water table. Basements
should be carefully designed to prevent entry of water.
The effect of frost action on local roads and streets can
be controlled by replacing or covering the upper layer of
this soil with a suitable base material.

This soil is in capability subclass Illw; Michigan soil
management group 2.5b-d.

4B—Grindstone loam, 0 to 4 percent slopes. This
nearly level and gently undulating, moderately well
drained soil is on flats, low knolls, and in areas adjacent
to drainageways and low ridges. Individual areas are
irregular in shape and range from 4 to several hundred
acres.

Typically, the surface layer is dark grayish brown loam
about 9 inches thick. The subsoil is mottled and about
18 inches thick. The upper part is yellowish brown, fri-
able clay loam. The next part is brown, firm clay loam.
The lower part is light yellowish brown, friable silt loam.
The substratum, to a depth of about 60 inches, is brown,
mottled very firm loam. In some areas the depth to very
firm material is more than 40 inches.

Included with this soil in mapping are small areas of
somewhat poorly drained Shebeon and Avoca soils.
They are in depressions and narrow drainageways. Also
included are moderately well drained Gagetown soils
which are coarser textured and have a higher percent-
age of silt and very fine sand than the Grindstone soils.
They are interspersed throughout the unit. A few small
areas in which bedrock is at a depth of less than 60
inches are throughout the map unit.

Permeability of the Grindstone soil is moderate in the
upper part of the profile and very slow in the lower part.
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The Grindstone soil has moderate available water capac-
ity and medium or slow runoff. In undrained areas the
water table is perched within 11/2 to 3 feet of the
surface during the winter and spring months. The rooting
depth is restricted by very firm material in the substra-
tum.

Most areas of this soil are cultivated. It has good
potential for cultivated crops and pasture. It has fair to
poor potential for recreation. It has fair potential for sani-
tary facilities and building sites.

This soil is suited to the cultivated crops commonly
grown in this area. Limited rooting depth, wetness, water
erosion, and soil compaction are the major concerns.

Wetness can be controlled by combined surface and
subsurface drainage systems. Generally, only low areas
and drainageways need tile drainage, but some nearly
level areas may need a grid system of tile drainage if
cash crops are to be grown. Erosion can be controlled
by cover crops, grassed waterways, residue manage-
ment, and good crop rotation using minimum tillage or
no-till planting. Erosion control structures may be needed
where natural drainageways enter ditches.

Compacted soils inhibit root development and reduce
crop yields. Working this soil when it is too wet results in
a cloddy, compacted soil. Additional tillage to break up
the surface clods further compacts the lower part of the
surface layer and the subsoil. Surface crusting becomes
more severe when the natural structure of this soil is
destroyed by compaction and by depletion of organic
matter. Surface crusting may prevent the growth of seed-
lings and increase runoff and erosion. Minimum tillage or
no-till planting, cover crops, returning crop residues to
the soil, and the regular addition of organic matter will
minimize compaction and help maintain sail tilth.

The use of this soil for pasture is effective in control-
ling erosion. However, overgrazing or grazing when the
soil is too wet will cause surface compaction, excessive
runoff, and erosion. Proper stocking and rotational or
strip grazing help to keep the pasture and soil in good
condition.

Most areas of this soil can be developed for recrea-
tion. Playgrounds should be developed in less sloping
areas and protected with a good sod cover. Paths and
trails are easy to make and maintain. Drainageways or
depressions should be avoided for campsites and picnic
areas.

This soil can generally be used as building sites. The
major limitations are the seasonal high water table and
very slow permeability in the substratum. Artificial drain-
age helps control the high water table. Basements
should be carefully designed to prevent the entry of
water. The effects of frost action on local roads and
streets can be controlled by replacing or covering the
upper layer of this soil with a suitable base material.

This soil is in capability subclass Ils; Michigan soil
management group 2.5a-d.

SOIL SURVEY

5—Kilmanagh loam. This nearly level, poorly drained
soil is on flats and in depressions and drainageways.
This soil is subject to frequent flooding. Individual areas
are irregular or linear in shape and range from 4 to
several thousand acres.

Typically, the surface layer is very dark gray loam
about 9 inches thick. The subsoil is mottled, friable loam
about 20 inches thick. The upper part is gray. The lower
part is dark yellowish brown. The mottled substratum, to
a depth of 60 inches, is dark yellowish brown, friable
loam and brown, very firm loam. In some places the soil
is calcareous within 10 inches of the surface. In some
areas the depth to very firm material is more than 50
inches.

Included with this soil in mapping are small areas of
somewhat poorly drained Shebeon and Badaxe soils on
slight knolls. Also included throughout the map unit are
areas of the poorly drained Corunna soils which are
coarser textured than the Kilmanagh soils and a few
small areas in which bedrock is at a depth of less than
60 inches.

Permeability of the Kilmanagh soil is moderate in the
upper part of the profile and very slow in the lower part.
The Kilmanagh soil has moderate available water capac-
ity and slow to ponded runoff. In undrained areas the
water table is perched within 1 foot of the surface during
the winter and spring months. The rooting depth is re-
stricted by very firm material in the substratum.

Most areas of this soil are cultivated. It has good
potential for cultivated crops and pasture. It has poor
potential for sanitary facilities and building sites.

This soil is suited to the cultivated crops commonly
grown in this area. Wetness and soil compaction are the
major concerns.

Combined surface and subsurface drainage systems
help control wetness. However, the lack of suitable
drainage outlets is a problem in some areas. Shallow
surface ditches a few feet wide and a foot or less deep
are effective in removing surface water from low areas
after heavy rains. Erosion control structures may be
needed where the surface ditches and natural drain-
ageways enter larger ditches.

Working this soil when it is too wet results in a cloddy,
compacted soil. Additional tillage to break up the surface
clods further compacts the lower part of the surface
layer and the subsoil. Compaction inhibits root develop-
ment and reduces crop yields. Surface crusting becomes
more severe when the natural structure of this soil is
destroyed by compaction and by depletion of organic
matter. Surface crusting may prevent the emergence of
seedlings and increase runoff and erosion. Minimum til-
lage, cover crops, returning crop residues to the soil, and
the regular addition of organic matter will also help main-
tain soil tilth.

Undrained areas are sometimes used for pasture.
Overgrazing or grazing when the soil is too wet will
cause surface compaction and destroy the forage plants.
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Proper stocking, rotational or strip grazing, and restricted
use during wet periods help to keep the pasture and soil
in good condition.

The use of this soil as building sites and for sanitary
facilities is severely limited by the high water table, by
flooding, and by the very slow permeability in the sub-
stratum. Artificial drainage helps control the high water
table and flooding. Houses on this soil should be built
without basements. The effect of frost action on local
roads and streets can be controlled by replacing or cov-
ering the upper layer of soil with a suitable base material.

This soil is in capability subclass llw; Michigan soil
management group 2.5c.

6A—Avoca loamy sand, 0 to 2 percent slopes. This
nearly level, somewhat poorly drained soil is on flats, low
knolls, and low ridges. Individual areas are irregular or
linear in shape and range from 4 to several hundred
acres.

Typically, the surface layer is very dark brown loamy
sand about 4 inches thick. The subsurface layer is light
brownish gray fine sand about 2 inches thick. The sub-
soil is mottled, loose sand about 18 inches thick. It is
dark brown in the upper part and strong brown in the
lower part. The mottled substratum, to a depth of 60
inches, is yellowish brown sand and yellowish brown
loam. In some places precipitated iron, aluminum, and
organic matter have not accumulated in the soil. In some
places there is a layer of clay accumulation in the sub-
soil. In some areas there is less than 20 inches, and in
some other areas more than 40 inches, of sandy soil
over loamy soil.

Included with this soil in mapping are small areas of
poorly drained Kilmanagh and somewhat poorly drained
Shebeon and Badaxe soils which are finer textured than
the Avoca soils. They are interspersed throughout the
unit. Also included are areas of poorly drained and very
poorly drained Belleville soils in depressions and drain-
ageways.

Permeability of the Avoca soil is rapid in the upper part
of the profile and moderately slow in the lower part. The
Avoca soil has moderate available water capacity and
slow or very slow runoff. In undrained areas the water
table comes to within 1 to 2 feet of the surface during
the winter and spring months.

Most areas of this soil are cultivated or are in wood-
land. Potential is fair for cultivated crops and woodland.
It is good for pasture. It is fair for openland, woodland,
and wetland wildlife. It is poor for sanitary facilities and
building site development.

This soil is suited to the cultivated crops commonly
grown in this area. Wetness, soil blowing, and maintain-
ing the level of organic matter are the major concerns.

Combined surface and subsurface drainage systems
help control wetness. However, the lack of suitable
drainage outlets is a problem in some areas. Shallow
surface ditches a few feet wide and a foot or less deep
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are effective in removing surface water from low areas
after heavy rains. Erosion control structures may be
needed where these surface ditches and natural drain-
ageways enter larger ditches.

This soil is often droughty in summer. Irrigation will
increase production. Tree windbreaks, rye buffer strips,
cover crops, and residue management can help control
soil blowing. No-till planting is possible on this soil.

A good rotation, returning crop residues to the soil,
and regular addition of other organic matter help main-
tain or increase the level of organic matter. This will
improve soil fertility and increase the water available for
plants.

Undrained areas are sometimes used for pasture.
During the summers when this soil often lacks sufficient
moisture, overgrazing may result in soil blowing. Proper
stocking, rotational or strip grazing, and restricted use
during dry periods help to keep the pasture and soil in
good condition.

This soil is often wooded but is seldom managed for
this use. Most stands are dominated by low-value spe-
cies and diseased, crooked, and forked trees. These
should be harvested gradually and the better trees
saved. Open areas should be planted to conifers. Plant-
ing more seedlings than necessary will help compensate
for high seedling mortality. If conifer plantations are es-
tablished, they should be thinned to prevent crowding
and poor growth.

Wooded areas of this soil can support wildlife if a
moderate level of management is used. Woodland wild-
life can usually find adequate food and cover. Berry-
producing shrubs can be planted along fence rows for
openland wildlife. Habitat for wetland wildlife can be im-
proved by digging shallow ponds.

The use of this soil as building sites and for sanitary
facilities is limited by the seasonal high water table and
by moderately slow permeability in the substratum. Artifi-
cial drainage helps control the high water table; however,
houses on this soil should be built without basements.
The effect of frost action on local roads and streets can
be controlled by replacing or covering the upper layer of
this soil with a suitable base material.

This soil is in capability subclass lllw; Michigan soil
management group 4/2b.

7A—Aubarque loam, 0 to 2 percent slopes. This
nearly level,_somewhat poorly drained soil is on flats and
low knol!sndividual areas are irregular in shape
and range from 4 to several hundred acres.

Typically, the surface layer is dark grayish brown, cal-
careous loam about 12 inches thick. The subsoil is about
5 inches thick. It is yellowish brown, mottled, friable
loam. The substratum, to a depth of 60 inches, is mot-
tled, brown and pale brown, very firm loam and brown
and reddish brown, extremely firm loam. In some areas
the soil is not calcareous within 10 inches of the surface.
The upper part of some profiles is stratified silt loam and
very fine sandy loam. In some places depth to the very
firm substratum is more than 24 inches.
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SOIL SURVEY

Figure 6.—Typical area of Aubarque loam.

Included with this soil in mapping are small areas of
moderately well drained Grindstone soils on knolls and
bordering drainageways. Also included are poorly
drained Kilmanagh soils in depressions and drain-
ageways. A few small areas of coarse textured Avoca
soil and areas in which bedrock is at a depth of less
than 60 inches are throughout the map unit.

Permeability of the Aubarque soil is moderate in the
upper part of the profile and very slow in the lower part.
The Aubarque soil has low available water capacity and
medium runoff. In undrained areas the water table is
perched within 1/2 to 1 1/2 feet of the surface during
the winter and spring months. The rooting depth is re-
stricted by very firm material in the substratum.

Most areas of this soil are cultivated. It has fair poten-
tial for cultivated crops and good potential for pasture. It
has fair to poor potential for recreational uses. It has
poor potential for sanitary facilities and building site de-
velopment.

This soil is suited to the cultivated crops commonly

grown in this area. Wetness, very slow permeability, and
soil compaction are the major concerns.

Combined surface and subsurface drainage systems
help control wetness. The very slowly permeable and
shallow substratum of this soil may make tile drainage
less effective. Shallow surface ditches a few feet wide
and a foot or less deep are effective in removing surface
water from low areas after heavy rains. Erosion control
structures may be needed where these surface ditches
and natural drainageways enter larger ditches.

Working this soil when it is too wet results in clodding
and compaction. Additional tillage to break up the sur-
face clods further compacts the lower part of the surface
layer and the subsoil. Compaction inhibits root develop-
ment and reduces crop yields. Surface crusting becomes
more severe when the natural structure of this soil is
destroyed by compaction and by depletion of organic
matter. Surface crusting may prevent the emergence of
seedlings and increase runoff and erosion. Minimum til-
lage, cover crops, returning crop residues to the soil, and
the regular addition of other organic matter will also help
maintain soil tilth.
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Undrained areas are sometimes used for pasture.
Overgrazing or grazing when the soil is too wet will
cause surface compaction and destroy the forage plants.
Proper stocking, rotational or strip grazing, and restricted
use during wet periods help to keep the pasture and soil
in good condition.

Most areas of this soil can be developed for recreation
if managed properly. This soil has a seasonal high water
table. Use may need to be restricted during the winter
and spring and after heavy rains.

The use of this soil as building sites and for sanitary
facilities is limited by the seasonal high water table and
by very slow permeability in the substratum. Artificial
drainage helps control the high water table. Basements
should be carefully designed to prevent entry of water.
The effect of frost action on local roads and streets can
be controlled by replacing or covering the upper layer of
this soil with a suitable base material.

This soil is in capbility subclass lllw; Michigan soil
management group 2.5b-cd.

7B—Aubarque loam, 2 to 6 percent slopes. This
gently sloping, somewhat poorly drained soil is in drain-
ageways which dissect broad flat areas. Individual areas
are linear or winding in shape and range from 4 to 200
acres.

Typically, the surface layer is dark brown, calcareous
loam about 8 inches thick. The subsoil is about 3 inches
thick. It is brown, mottled, friable loam. The mottled sub-
stratum, to a depth of about 60 inches, is pale brown
and brown, very firm loam. In some areas the surface
layer is not calcareous. The upper part of some profiles
is stratified silt loam and very fine sandy loam. In some
places the depth to the very firm substratum is more
than 24 inches.

Included with this soil in mapping are small areas of
moderately well drained Grindstone soils on knolls and
bordering drainageways. Also included are poorly
drained Kilmanagh soils in depressions and drain-
ageways.

Permeability of the Aubarque soil is moderate in the
upper part of the profile and very slow in the lower part.
The Aubarque soil has low available water capacity and
medium runoff. In undrained areas the water table is
perched within 1/2 to 1 1/2 feet of the surface during
the winter and spring months. The rooting depth is re-
stricted by very firm material in the substratum.

Most areas of this soil are cultivated. It has fair poten-
tial for cultivated crops and good potential for pasture. It
has fair to poor potential for recreational uses. It has
poor potential for sanitary facilities and building site de-
velopment.

This soil is suited to the cultivated crops commonly
grown in this area. Wetness, water erosion, and soil
compaction are the major concerns.

Combined surface and subsurface drainage systems
help control the wetness. Because areas of this soil are
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small, the surrounding soils must be considered in plan-
ning a drainage system. Erosion control structures may
be needed where natural drainageways enter ditches.
Cover crops, grassed waterways, residue management,
and a good crop rotation using minimum tillage help to
prevent erosion.

Working this soil when it is too wet results in clodding
and compaction. Additional tillage to break up the sur-
face clods further compacts the lower part of the surface
layer and the subsoil. Compaction inhibits root develop-
ment and reduces crop yields. Surface crusting also be-
comes more severe when the natural structure of this
soil is destroyed by compaction and by depletion of
organic matter. Surface crusting may prevent the emer-
gence of seedlings and increase runoff and erosion.
Minimum tillage, cover crops, returning crop residues to
the soil, and the regular addition of other organic matter
will also help maintain soil tilth.

Undrained areas are sometimes used for pasture.
Overgrazing or grazing when the soil is too wet will
cause surface compaction and destroy the forage plants.
Proper stocking, rotational or strip grazing, and restricted
use during wet periods help to keep the pasture and soil
in good condition.

Most areas of this soil can be developed for recreation
if managed properly. Because this soil has a seasonal
high water table, use may need to be restricted during
winter and spring and after heavy rains.

The use of this soil as building sites and for sanitary
facilities is limited by the seasonal high water table and
by very slow permeability in the substratum. Artificial
drainage helps control the high water table. Basements
should be carefully designed to prevent entry of water.
The effect of frost action on local roads and streets can
be controlled by replacing or covering the upper layer of
soil with a suitable base material.

This soil is in capability subclass llle; Michigan soil
management group 2.5b-cd.

9B—Plainfield sand, 0 to 6 percent slopes. This
nearly level and gently undulating, excessively drained
soil is on flats, low ridges, and low knolls. Individual
areas are irregular or linear in shape and range from 4 to
more than 100 acres.

Typically, the surface layer is dark grayish brown sand
about 9 inches thick. The subsoil is loose sand about 18
inches thick. The upper part is dark brown. The lower
part is yellowish brown. The substratum, to a depth of
about 60 inches, is light yellowish brown sand. In some
places, precipitated iron, aluminum, and organic matter
have accumulated in the soil. In some places the soil
has a layer of clay accumulation in the subsoil.

Included with this soil in mapping are small areas of
moderately well drained Covert soils and Covert loamy
substratum soils. They are in depressions.
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Permeability of the Plainfield soil is rapid. The Plain-
field soil has very low available water capacity and slow
runoff.

Most areas of this soil are cultivated or are in wood-
land. Potential is poor for cultivated crops and fair for
recreational uses. It is good for woodland and poor for
wildlife. It is good for sanitary facilities and building site
development.

Cultivated crops are not usually grown on this soil
because of droughtiness, low fertility, and susceptibility
to soil blowing. Crops often dry up in summer and are
not harvestable.

This soil is often in woodland but is seldom managed
for this use. Diseased, crooked, and forked trees and
low-value species should be harvested and the better
trees saved. The native hardwoods will regenerate with-
out planting. Open areas should be planted to conifers. If
conifer plantations are established, they should be
thinned to prevent crowding and poor growth.

Wooded areas of this soil can support wildlife if man-
aged carefully. Woodland wildlife habitat can be im-
proved by planting most trees for food and coniferous
trees for cover. Planting berry-producing shrubs along
fence rows will encourage openland wildlife. Digging
shallow ponds in low areas will attract wetland wildlife;
however, they may dry up in summer.

Most areas of this soil can be developed for recreation
if protected from soil blowing. The grass cover is usually
sparse. Wood chips can be used where foot traffic is
heavy. Playgrounds should be developed in the less
sloping areas. If loamy topsoil is added, a good sod
cover can be established. Large open areas can be
protected by tree windbreaks. Trails are easy to make
and maintain.

This soil can be used as building sites. Because the
soil is rapidly permeable, its use for septic tank absorp-
tion fields may cause pollution of the ground water.

This soil is in capability subclass Vls; Michigan soil
management group 5.3a.

9C—Plainfield sand, 6 to 12 percent slopes. This
gently rolling, excessively drained soil is on low ridges
and knolls. Individual areas are irregular in shape and
range from 4 to 200 acres.

Typically, a thin layer of matted leaves, twigs, and
mixed sand and organic matter covers the surface layer.
The surface layer is very dark gray sand about 1 inch
thick. The subsurface layer is brown sand about 3 inches
thick. The subsoil is loose sand about 16 inches thick.
The upper part is yellowish brown. The lower part is
brownish yellow. The substratum, to a depth of about 60
inches, is light yellowish brown stratified sand and fine
sand. In some places, precipitated iron, aluminum, and
organic matter have accumulated in the soil.

Included with this soil in mapping are small areas of a
steeper soil.

SOIL SURVEY

The Plainfield soil has rapid permeability, very low
available water capacity, and medium runoff.

Most areas of this soil are in woodland. Potential is
poor for cultivated crops and wildlife. It is good for wood-
land and fair for recreational uses other than play-
grounds. It is fair for sanitary facilities and as building
sites.

Cultivated crops are not generally grown on this soil
because of droughtiness, low fertility, and susceptibility
to wind and water erosion. Crops often dry up during the
summer and are not harvestable.

This soil is mostly in woodland but is seldom managed
for this use. Many stands are understocked. Diseased,
crooked, and forked trees should be harvested and the
better trees saved. Open areas should be planted to
conifers. If conifer plantations are established, they
should be thinned to prevent crowding and poor growth.

Wooded areas of this soil can support wildlife if man-
aged carefully. Woodland wildlife habitat can be im-
proved by planting mast trees for food and coniferous
trees for cover. Planting berry-producing shrubs along
fence rows will encourage openland wildlife.

This soil can be developed for recreational areas other
than playgrounds. The grass cover is usually sparse.
Wood chips can be used where foot traffic is heavy.
Large open areas can be protected with tree windbreaks.
Trails are easy to make and maintain. Some land shap-
ing may be necessary for campsites and picnic areas.

This soil can generally be used as building sites. The
major concern is slope. It can be corrected by land
forming and placing local roads and streets on the con-
tour. Because it is rapidly permeable, use of this soil for
septic tank absorption fields may pollute the ground
water.

This soil is in capability subclass Vis; Michigan soil
management group 5.3a.

11A—Covert sand, loamy substratum, 0 to 2 per-
cent slopes. This nearly level, moderately well drained
soil is on low ridges, flats, and low knolls. Individual
areas are linear or irregular in shape and range from 4 to
200 acres.

Typically, the surface layer is dark grayish brown sand
about 10 inches thick. The subsoil is loose sand about
16 inches thick. The upper part is dark brown. The lower
part is strong brown. The substratum, to a depth of 60
inches, is light yellowish brown, mottled sand and brown
loam. In some places precipitated iron, aluminum, and
organic matter have not accumulated in the soil. In some
places, a layer of clay accumulation is in the subsoil. In
some areas there is less than 40 inches or more than 60
inches of sandy soil over the loamy soil.

Included with this soil in mapping are small areas of
somewhat poorly drained Avoca and Pipestone soils.

Permeability of the Covert loamy substratum soil is
rapid in the upper part of the profile and moderately slow
or slow in the lower part. The available water capacity is
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low, and runoff is very slow. In undrained areas the
water table is within 1 1/2 to 3 1/2 feet of the surface
during the winter and spring months.

Most areas of this soil are cultivated or are in wood-
land. It has fair potential for cultivated crops and recre-
ational uses. It has good potential for pasture and wood-
land. It has poor potential for wildlife. It has fair potential
for sanitary facilities and building site development.

This soil is suited to growing small grains, corn,
grasses, and legumes. Droughtiness, soil blowing, and
maintaining the level of organic matter are the major
concerns.

This soil is often droughty in the summer, but irrigation
will increase production. Using a good crop rotation, re-
turning crop residues to the soil, and the regular addition
of other organic matter will help maintain or increase the
content of organic matter. This, in turn, will improve soil
fertility and increase the water available to plants. Low
areas and drainageways are wet in the spring and may
need artificial drainage. Tree windbreaks, rye buffer
strips, cover crops, and residue management help stop
soil blowing. No-till planting can be used.

The use of this soil for pasture is effective in control-
ling erosion. During the summer, when this soil often
lacks sufficient moisture, overgrazing may result in soil
blowing. Proper stocking, rotational or strip grazing, and
restricted use during dry periods help to keep the pas-
ture and soil in good condition.

This soil is often in woodland but is seldom managed
for this use. Diseased, crooked, and forked trees and
low-value species should be harvested and the better
trees saved. The native hardwoods will regenerate with-
out planting. Open areas should be planted to conifers. If
conifer plantations are established, they should be
thinned to prevent crowding and poor growth.

Wooded areas of this soil can support wildlife if man-
aged carefully. Woodland wildlife habitat can be im-
proved by planting mast trees for food and coniferous
trees for cover. Planting berry-producing shrubs along
fence rows will encourage openland wildlife. Digging
shallow ponds in low areas will attract wetland wildlife;
however, they may dry up during the summer.

Most areas of this soil can be developed for recrea-
tion. The grass cover is usually sparse. Wood chips can
be used where foot traffic is heavy. Large open areas
can be protected by tree windbreaks. Trails are easy to
make and maintain.

This soil can usually be used as building sites. The
major concern is the seasonal high water table. Artificial
drainage will control the high water table. Basements
should be carefully designed to prevent entry of water.

This soil is in capability subclass IVs; Michigan soil
management group 5/2a.

12A—Sanilac silt loam, 0 to 3 percent slopes. This
nearly level and gently undulating, somewhat poorly
drained soil is on flats and low knolls. Individual areas
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are irregular in shape and range from 4 to several hun-
dred acres.

Typically, the surface layer is dark grayish brown, cal-
careous silt loam about 13 inches thick. The subsoil is
about 12 inches thick. It is pale brown and brown, mot-
tled, friable very fine sandy loam. The substratum, to a
depth of 60 inches, is stratified, pale brown, mottled very
fine sandy loam and loamy very fine sand. In some
places the soil is not calcareous within 10 inches of the
surface. In some places the lower part of the substratum
is loam.

Included with this soil in mapping are small areas of
poorly drained Bach soils and moderately well drained
Gagetown soils. The Bach soils are in depressions and
drainageways and the Gagetown soils are on knolls. A
few small areas of an Avoca soil that is coarser textured
in the surface layer and subsoil are throughout the map
unit.

The Sanilac soil has moderately slow or moderate
permeability, available water capacity is high, and runoff
is slow. In undrained areas the water table is within 1 to
2 feet of the surface during the winter and spring
months. The surface layer contains free lime, which may
cause manganese deficiency in sugar beets, beans,
oats, and barley or zinc deficiency in corn and beans.

Most areas of this soil are cultivated. It has good
potential for cultivated crops and pasture. It has poor
potential for sanitary facilities and building site develop-
ment.

This soil is suited to the cultivated crops commonly
grown in this area. Wetness and soil compaction are the
major concerns.

Combined surface and subsurface drainage systems
help control wetness; however, some areas lack suitable
outlets. Shallow surface ditches a few feet wide and a
foot or less deep are effective in removing surface water
from low areas after heavy rains. Erosion control struc-
tures may be needed where these surface ditches and
natural drainageways enter larger ditches.

Working this soil when it is too wet results in clodding
and compaction. Additional tillage to break up the sur-
face clods further compacts the lower part of the surface
layer and the subsoil. Compaction inhibits root develop-
ment and reduces crop yields. Surface crusting becomes
more severe when the natural structure of this soil is
destroyed by compaction and by depletion of organic
matter. Surface crusting may prevent the emergence of
seedlings and increase runoff and erosion. Minimum til-
lage, cover crops, returning crop residues to the soil, and
the regular addition of other organic matter will also help
maintain soil tilth.

Undrained areas are sometimes used for pasture.
Overgrazing or grazing when the soil is too wet will
cause surface compaction and destroy the forage plants.
Proper stocking, rotational or strip grazing, and restricted
use during wet periods help to keep the pasture and soil
in good condition.
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The use of this soil as building sites and for sanitary
facilities is limited by the seasonal high water table. Artifi-
cial drainage helps control the high water table and
flooding. Basements should be carefully designed to pre-
vent entry of water. The effect of frost action on local
roads and streets can be controlled by replacing or cov-
ering the upper layer of soil with a suitable base material.

This soil is in capability subclass Illw; Michigan soil
management group 2.5b-cs.

13B—Gagetown silt loam, 0 to 4 percent slopes.
This nearly level and gently undulating, moderately well
drained soil is on flats, low ridges, and low knolls. Indi-
vidual areas are irregular in shape and range from 4 to
200 acres.

Typically, the surface layer is very dark grayish brown
silt loam about 9 inches thick. The subsoil is dark yellow-
ish brown, mottled, friable silt loam about 3 inches thick.
The substratum, to a depth of about 60 inches, is yellow-
ish brown, mottled, stratified very fine sand to silt loam.
In some places the subsoil has a layer of clay accumula-
tion. In some areas the lower part of the substratum is
loam.

Included with this soil in mapping are small areas of
somewhat poorly drained Sanilac soils. They are in de-
pressions and drainageways. Also included throughout
the map unit, are areas of somewhat poorly drained
Avoca soil.

The Gagetown soil has moderate or moderately slow
permeability, moderate available water capacity, and
medium or slow runoff. In undrained areas the water
table is within 2 to 3 feet of the surface during the winter
and spring months.

Most areas of this soil are cultivated. It has good
potential for cultivated crops, pasture, and recreational
uses. It has fair to poor potential for sanitary facilities
and building site development.

This soil is suited to the cultivated crops commonly
grown in this area. Water erosion, wetness, and soil
compaction are the major concerns.

Cover crops, grassed waterways, residue manage-
ment, and a good rotation using minimum tillage or no-till
planting help to prevent erosion. Erosion control struc-
tures may be needed where natural drainageways enter
ditches.

Combined surface and subsurface drainage systems
help control wetness. Generally, only low areas and
drainageways need tile drainage, but some nearly level
areas may need a grid system of tiles if cash crops are
to be grown.

Working this soil when it is too wet results in clodding
and compaction. Additional tillage to break up the sur-
face clods further compacts the lower part of the surface
layer and the subsoil. Compaction inhibits root develop-
ment and reduces crop yields. Surface crusting becomes
more severe when the natural structure of this soil is
destroyed by compaction and by depletion of organic
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matter. Surface crusting may prevent the emergence of
seedlings and increase runoff and erosion. Minimum til-
lage or no-till planting, cover crops, returning crop resi-
dues to the soil, and the regular addition of other organic
matter will also help maintain soil tilth.

The use of this soil for pasture is effective in control-
ling erosion. However, overgrazing or grazing when the
soil is too wet will cause surface compaction, excessive
runoff, and erosion. Proper stocking and rotational or
strip grazing help to keep the pasture and soil in good
condition.

Most areas of this soil can be developed for recrea-
tion. Playgrounds should be developed in the less slop-
ing areas and protected with a good sod cover. Paths
and trails are easy to make and maintain. Drainageways
or depressions should be avoided for campsites and
picnic areas.

This soil can generally be used as building sites. The
major limitation is the seasonal high water table. Artificial
drainage helps control the high water table. Basements
should be carefully designed to prevent entry of water.
The effect of frost action on local roads and streets can
be controlled by replacing or covering the upper layer of
soil with a suitable base material.

This soil is in capability subclass lle; Michigan soil
management group 2.5a-cs.

14A—Badaxe fine sandy loam, 0 to 3 percent
slopes. This nearly level and gently undulating, some-
what poorly drained soil is on flats, low knolls, and low
ridges. Individual areas are irregular or linear in shape
and range from 4 to 200 acres.

Typically, the surface layer is very dark grayish brown
fine sandy loam about 10 inches thick. The subsoil is
about 17 inches thick. The upper part is brown, very
friable loamy sand; the middle part is dark yellowish
brown, mottled, friable loam; the lower part is dark yel-
lowish brown, mottled, very friable sandy loam. The mot-
tled substratum, to a depth of 60 inches, is firm and very
firm brown loam. In some places clay has not accumulat-
ed in the subsoil.

Included with this soil in mapping are small areas of
somewhat poorly drained Avoca soils and poorly drained
Corunna and Kilmanagh soils. The Avoca soils are
coarser textured than the Badaxe soil and are through-
out the map unit. The poorly drained Corunna and Kil-
managh soils are in depressions and drainageways. In a
few small areas, bedrock is at a depth of less than 60
inches.

Permeability of the Badaxe soil is moderate in the
upper part of the profile and very slow in the lower part.
The Badaxe soil has moderate available water capacity
and medium or slow runoff. In undrained areas the water
table is perched within 1 to 2 feet of the surface during
the winter and spring months. The rooting depth is re-
stricted by very firm material in the substratum.
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Most areas of this soil are cultivated or are in wood-
land. It has good potential for cultivated crops, pasture,
and woodland. It has good potential for openland and
woodland wildlife. It has poor potential for sanitary facili-
ties and building site development.

This soil is suited to the cultivated crops commonly
grown in this area. Wetness and soil compaction are the
major concerns.

Combined surface and subsurface drainage systems
help control wetness; however, some areas lack suitable
outlets. Shallow surface ditches a few feet wide and a
foot or less deep are effective in removing surface water
from low areas after heavy rains. Erosion control struc-
tures may be needed where these surface ditches and
natural drainageways enter larger ditches.

Working this soil when too wet results in clodding and
compaction. Additional tillage to break up the surface
clods further compacts the lower part of the surface
layer and the subsoil. Compaction inhibits root develop-
ment and reduces crop yields. Surface crusting becomes
more severe when the natural structure of this soil is
destroyed by compaction and by depletion of organic
matter. Surface crusting may prevent the emergence of
seedlings and increase runoff and erosion. Minimum til-
lage, cover crops, returning crop residues to the soil, and
the regular addition of other organic matter will also help
maintain soil tilth.

Undrained areas are sometimes used for pasture.
Overgrazing or grazing when the soil is too wet will
cause surface compaction and destroy the forage plants.
Proper stocking, rotational or strip grazing, and restricted
use during wet periods help to keep the pasture and soil
in good condition.

Much of this soil is wooded, but little of it is managed
for this use. Most stands are dominated by low-value
species and diseased, crooked, and forked trees. These
should be harvested gradually and the better trees
saved. Open areas should be planted to conifers. If coni-
fer plantations are established, they should be thinned to
prevent crowding and poor growth.

Wooded areas of this soil provide good habitat for
woodland wildlife. Planting berry-producing shrubs along
fence rows will attract openland wildlife.

The use of this soil as building sites and for sanitary
facilities is limited by the seasonal high water table and
by very slow permeability in the substratum. This soil is
highly susceptible to frost action. Basements should be
carefully designed to prevent entry of water. The effect
of frost action on local roads and streets can be con-
trolled by replacing or covering the upper layer of soil
with a suitable base material.

This soil is in capability subclass llw; Michigan soil
management group 3/2b-d.

15B—Deerton Variant gravelly loamy sand, 0 to 4
percent slopes. This moderately deep, nearly level and
gently sloping soil is moderately well drained or well
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drained. It is on low ridges and low knolls. Individual
areas are linear or irregular in shape and range from 4 to
200 acres.

Typically, the surface layer is black gravelly loamy
sand about 3 inches thick. The subsurface layer is brown
gravelly coarse sand about 2 inches thick. The subsoil is
about 17 inches thick. The upper part is dark brown, very
friable gravelly loamy sand; the lower part is brown,
loose very cobbly coarse sand. Sandstone bedrock is at
a depth of about 22 inches.

In some places, precipitated iron, aluminum, and or-
ganic matter have not accumulated in the soil. In some
places there is a layer of clay accumulation in the sub-
soil. In some areas there is less than 20 inches or more
than 40 inches of sandy soil over the bedrock.

Included with this soil in mapping are small areas of
somewhat poorly drained Tyre and Mitiwanga soils. They
are in depressions.

Permeability of the Deerton Variant soil is rapid or
moderately rapid above the bedrock. The available water
capacity is very low, and runoff is very slow. In undrained
areas the water table is perched within 1 1/2 to 3 1/2
feet of the surface during the winter and spring months.
The rooting depth is restricted by bedrock.

Most areas of this soil are cultivated or are in wood-
land. It has fair potential for cultivated crops and wood-
land. It has good potential for pasture. It has poor poten-
tial for wildlife and recreational uses. It has fair potential
for building development and poor potential for septic
tank absorption fields.

This soil is suited to small grains, corn, grasses, and
legumes. Most areas have enough cobbles and stones
to make seedbed preparation and harvesting difficult. If
the cobbles and stones are removed, crop yields will
improve and wear on equipment will decrease. Soil blow-
ing and water erosion, and maintaining the level of or-
ganic matter are also major concerns.

Low areas and drainageways are wet in spring and
may need artificial drainage. Drainage tile may be difficult
to install because of the moderate depth to bedrock.
Tree windbreaks, rye buffer strips, cover crops, grassed
waterways, residue management, and a good crop rota-
tion using minimum tillage or no-till planting will help
control erosion. This soil is often droughty in the
summer. |rrigation will increase production.

A good system of crop rotation, returning crop resi-
dues to the soil, and the regular addition of organic
matter will help maintain or increase the level of organic
matter. This will improve soil fertility and increase the
water available for plants.

The use of this soil for pasture is effective in control-
ling erosion. During the summer, when this soil often
lacks sufficient moisture, overgrazing may result in soil
blowing. Proper stocking, rotational or strip grazing, and
restricted use during dry periods help to keep the pas-
ture and soil in good condition.
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This soil is often in woodland but is seldom managed
for this use. Diseased, crooked, and forked trees and
low-value species should be harvested and the better
trees saved. The native hardwoods will regenerate with-
out planting. Open areas should be planted to conifers. If
conifer plantations are established, they should be
thinned to prevent crowding and poor growth.

Wooded areas of this soil can support wildlife if man-
aged carefully. Woodland wildlife habitat can be im-
proved by planting mast trees for food and coniferous
trees for cover. Berry-producing shrubs planted along
fence rows will encourage openland wildlife. Shallow
ponds in low areas will attract wetland wildlife but may
dry up during the summer.

Most areas of this soil can be developed for recrea-
tion. The grass cover is usually sparse. Wood chips can
be used where foot traffic is heavy. Large open areas
can be protected with tree windbreaks. Trails are easy to
make and maintain.

This soil can generally be used as building sites. The
major limitations are the seasonal high water table and
bedrock at a depth of 20 to 40 inches. The bedrock is
shallow enough to limit the effectiveness of septic tank
absorption fields. Cracks in the rock may allow pollution
of ground water. Artificial drainage will help control the
high water table.

This soil is in capability subclass IVs; Michigan soil
management group 4/Ra.

18—Tappan loam. This nearly level, poorly drained
soil is on flats and in depressions and drainageways.
This soil is subject to frequent flooding. Individual areas
are irregular or linear in shape and range from 4 to
several thousand acres.

Typically, the surface layer is very dark grayish brown,
calcareous loam about 13 inches thick. The mottled sub-
soil is about 18 inches thick. The upper part is light
brownish gray to dark yellowish brown, friable loam and
silt loam; the lower part is gray, firm loam. The substra-
tum, to a depth of about 60 inches, is yellowish brown,
mottled loam. In some places the soil is not calcareous
within 10 inches of the surface. In some areas there is
very firm soil in the substratum.

Included in mapping are small areas throughout the
map unit of somewhat poorly drained Avoca soils, poorly
drained and very poorly drained Belleville soils, and very
poorly drained Aurelius soils. The Avoca and Belleville
scils are coarser textured than the Tappan soils. The
Aurelius soils have a muck surface layer underlain by
marl. A few small areas in which bedrock is at a depth of
less than 60 inches are interspersed throughout the unit.

Permeability of the Tappan soil is moderate or moder-
ately slow in the upper part of the profile and slow in the
lower part. The Tappan soil has high available water
capacity and slow or ponded runoff. In undrained areas
the water table is perched within 1 foot of the surface
during the winter and spring months. The surface layer
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contains free lime. This may cause manganese deficien-
cy in sugar beets, beans, oats, and barley and zinc
deficiency in corn and beans.

Most areas of this soil are cultivated. It has good
potential for crops and pasture. It has poor potential for
sanitary facilities and building site development.

This soil is suited to the cultivated crops commonly
grown in this area. Wetness and soil compaction are the
major concerns.

Combined surface and subsurface drainage systems
help control wetness. However, the lack of suitable
drainage outlets is a problem in some areas. Shallow
surface ditches a few feet wide and a foot or less deep
are effective in removing surface water from low areas
after heavy rains. Erosion control structures may be
needed where these surface ditches and natural drain-
ageways enter larger ditches.

Working this soil when it is too wet results in clodding
and compaction. Additional tillage to break up the sur-
face clods further compacts the lower part of the surface
layer and the subsoil. Compaction inhibits root develop-
ment and reduces crop yields. Surface crusting becomes
more severe when the natural structure of this soil is
destroyed by compaction and by depletion of organic
matter. Surface crusting may prevent the emergence of
seedlings and increase runoff and erosion. Minimum til-
lage, cover crops, returning crop residues to the soil, and
the regular addition of other organic matter will also help
maintain soil tilth.

Undrained areas are sometimes used for pasture.
Overgrazing or grazing when the soil is too wet will
cause surface compaction and destroy the forage plants.
Proper stocking, rotational or strip grazing, and restricted
use during wet periods help to keep the pasture and soil
in good condition.

The use of this soil as building sites and for sanitary
facilities is severely limited by the high water table and
by flooding. This soil also has slow permeability in the
substratum and high susceptibility to frost action. Artifi-
cial drainage helps control the high water table and
flooding. Houses on this soil should be built without
basements. The effect of frost action on local roads and
streets can be controlled by replacing or covering the
upper layer of this soil with a suitable base material.

This soil is in capability subclass Ilw; Michigan soil
management group 2.5c-c.

19—Corunna sandy loam. This nearly level, poorly
drained soil is on flats and in depressions and drain-
ageways. This soil is subject to frequent flooding. Individ-
ual areas are irregular or linear in shape and range from
4 to 300 acres.

Typically, the surface layer is black sandy loam about
11 inches thick. The subsoil is mottled, very friable sandy
loam about 21 inches thick. The upper part is gray. The
lower part is yellowish brown. The mottled substratum, to
a depth of 60 inches, is grayish brown gravelly sandy
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loam and grayish brown and gray loam. In some areas
the surface layer is less than 10 inches thick. In some
places the soil is calcareous within 10 inches of the
surface. In some areas there is less than 26 inches or
more than 40 inches of moderately coarse textured soil
over the medium textured soil.

Included with this soil in mapping are small areas of
poorly drained and very poorly drained Belleville soils
and somewhat poorly drained Badaxe and Shebeon
soils. The Belleville soils are coarser textured than the
Corunna soil and are throughout the map unit. The
Badaxe and Shebeon soils are on slight knolls. In a few
small areas bedrock is at a depth of less than 60 inches.

Permeability of the Corunna soil is moderate or moder-
ately rapid in the upper part of the profile and moderately
slow in the lower part. The Corunna soil has moderate
available water capacity and very slow or ponded runoff.
In undrained areas the water table comes to within 1
foot of the surface during the winter and spring months.
The organic matter content of the surface layer is rela-
tively high. This may cause manganese deficiency in
sugar beets, beans, oats, and barley.

Most areas of this soil are cultivated or are in wood-
land. It has good potential for cultivated crops, pasture,
and wetland wildlife. It has fair potential for woodland. It
has poor potential for sanitary facilities and building site
development.

This soil is suited to the cultivated crops commonly
grown in this area. Wetness and soil compaction are the
major concerns.

Combined surface and subsurface drainage systems
help control wetness. However, the lack of suitable
drainage outlets is a problem in some areas. Shallow
surface ditches a few feet wide and a foot or less deep
are effective in removing surface water from low areas
after heavy rains. Erosion control structures may be
needed where these surface ditches and natural drain-
ageways enter larger ditches.

Working this soil when it is too wet results in clodding
and compaction. Additional tillage to break up the sur-
face clods further compacts the lower part of the surface
layer and the subsoil. Compaction inhibits root develop-
ment and reduces crop yields. Surface crusting becomes
more severe when the natural structure of this soil is
destroyed by compaction and by depletion of organic
matter. Surface crusting may prevent the emergence of
seedlings and increase runoff and erosion. Minimum til-
lage, cover crops, returning crop residues to the soil, and
the regular addition of other organic matter will also help
maintain soil tilth.

Undrained areas are sometimes used for pasture.
Overgrazing or grazing when the soil is too wet will
cause surface compaction and destroy the forage plants.
Proper stocking, rotational or strip grazing, and restricted
use during wet periods help to keep the pasture and soil
in good condition.
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Much of this soil is wooded, but little of it is managed
for this use. Most stands have many diseased, crooked,
and forked trees. These should be harvested gradually
and the better trees saved. Open areas should be plant-
ed. Planting more seedlings than necessary will help
compensate for high seedling mortality.

Shallow ponds can be dug to encourage wetland wild-
life. Reeds, sedges, cattails, and other marsh grasses
will naturally become established to provide food and
cover. Deep ponds can be dug and stocked with fish.

The use of this soil as building sites and for sanitary
facilities is severely limited by the high water table and
flooding. This soil also has moderately slow permeability
in the substratum and is highly susceptible to frost
action. Artificial drainage helps control the high water
table and flooding. Houses on this soil should be built
without basements. The effect of frost action on local
roads and streets can be controlled by replacing or cov-
ering the upper layer of this soil with a suitable base
material.

This soil is in capability subclass llw; Michigan soil
management group 3/2c.

20A—Covert sand, 0 to 2 percent slopes. This
nearly level, moderately well drained soil is on low
ridges, flats, and low knolls. Individual areas are linear or
irregular in shape and range from 4 to several hundred
acres.

Typically, the surface layer is very dark grayish brown
sand about 4 inches thick. The subsurface layer is light
brownish gray sand about 6 inches thick. The subsail is
about 25 inches thick. The upper part is strong brown,
loose sand; the lower part is brownish yellow, mottled,
loose sand. The substratum, to a depth of about 60
inches, is light yellowish brown sand. In some places,
precipitated iron, aluminum, and organic matter have not
accumulated in the soil. In some places the soil has a
layer of clay accumulation in the subsoil. In some areas
there is loamy soil in the substratum.

Included with this soil in mapping are small areas of
somewhat poorly drained Pipestone soils. They are in
depressions and drainageways. Also included are exces-
sively drained Plainfield soils on knolls.

Permeability of the Covert soil is rapid. The Covert soil
has low available water capacity and very slow runoff. In
undrained areas the water table is within 1 1/2 to 3 1/2
feet of the surface during the winter and spring months.

Most areas of this soil are cultivated or are in wood-
land. Potential is fair for cultivated crops. It is good for
pasture and woodland. It is poor for wildlife and recrea-
tion. It is fair for sanitary facilities and building develop-
ment.

This soil is suited to small grains, corn, grasses, and
legumes. Soil blowing and maintaining content of organic
matter are the major concerns, although low areas and
drainageways are wet in spring and may need artificial
drainage.
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Tree windbreaks, rye buffer strips, cover crops, and
residue management will help control soil blowing. No-till
planting is helpful. This soil is often droughty in the
summer. Irrigation will increase production.

A good rotation, returning crop residues to the soil,
and the regular addition of other organic matter will help
maintain or increase organic matter. This will improve
fertility and increase available water.

The use of this soil for pasture is effective in control-
ling erosion. During the summer, when this soil often
lacks sufficient moisture, overgrazing may result in soil
blowing. Proper stocking, rotational or strip grazing, and
restricted use during dry periods help to keep the pas-
ture and soil in good condition.

This soil is often in woodland but is seldom managed
for this use. Diseased, crooked, and forked trees and
low-value species should be harvested and the better
trees saved. The native hardwoods will regenerate with-
out planting. Open areas should be planted to conifers. If
conifer plantations are established, they should be
thinned to prevent crowding and poor growth.

Wooded areas of this soil can support wildlife if man-
aged carefully. Woodland wildlife habitat can be im-
proved by planting mast trees for food and coniferous
trees for cover. Planting berry-producing shrubs along
fence rows will encourage openland wildlife. Digging
shallow ponds in low areas will attract wetland wildlife;
however, they may dry up during the summer.

Most areas of this soil can be developed for recreation
if protected from soil blowing. The grass cover is usually
sparse. Wood chips can be used where foot traffic is
heavy. Large open areas can be protected with tree
windbreaks. Trails are easy to make and maintain.

This soil can generally be used as building sites. The
major limitation is the seasonal high water table. Artificial
drainage helps control the high water table. Basements
should be carefully designed to prevent entry of water.
Because it is rapidly permeable, use of this soil for septic
tank absorption fields may pollute the ground water.

This soil is in capability subclass IVs; Michigan soil
management group 5a.

23—Fluvaquents, loamy. These are somewhat poorly
drained and poorly drained, nearly level soils. They are
on narrow stream bottoms and are ordinarily flooded by
stream overflow for brief periods each year. Individual
areas are linear or winding in shape and range from 10
to several hundred acres.

A typical area has a loam surface layer about 6 inches
thick. The underlying material is mottled, friable loam in
the upper part, and stratified sand, gravel, and partially
decomposed plant remains in the lower part.

A broad level of classification is used for soils of this
map unit because of the wide variation observed in the
profiles examined. For example, in many places the sub-
stratum is loamy rather than sandy.
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Included with these soils in mapping are small areas of
somewhat poorly drained Avoca, Riverdale, and She-
beon soils on knolls that do not flood. Also included are
the very poorly drained Linwood soils that have a muck
surface layer. They are in old stream channels. In a few
small areas throughout the unit, bedrock is at a depth of
less than 60 inches.

Most areas of these soils are wooded. Potential is
poor for cultivated crops and pasture. It is good for
woodland. It is fair for woodland wildlife and good for
wetland wildlife. It is fair to poor for recreational uses. It
is poor for sanitary facilities and building site develop-
ment.

Cultivated crops are seldom grown on these soils be-
cause of flooding from stream overflow and wetness.
Usually it is not economically practical to overcome
these problems. A few areas of these soils in favorable
locations are used for cultivated crops. Flooding, wet-
ness, and soil compaction are the major management
concerns.

These soils are sometimes used for pasture. Overgraz-
ing or grazing when the soil is too wet will cause soil
compaction and destroy the forage plants. Proper stock-
ing, rotational or strip grazing, and restricted use during
wet periods help keep the pasture and soil in good
condition.

These soils are mostly in woodland but are seldom
managed for this use. Most stands have many diseased,
crooked, and forked trees. These should be harvested
gradually and the better trees saved. Open areas should
be planted. Planting more seedlings than necessary will
help compensate for high seedling mortality.

Woodland wildlife can usually find adequate food and
cover. Habitat for wetland wildlife can be improved by
digging shallow ponds. The use of these soils for recre-
ational development is impractical because of the high
water table and flooding.

Using these soils as building sites and for sanitary
facilities is not practical. The high water table and flood-
ing are extremely difficult to overcome.

These soils are in capability subclass Vw; Michigan
soil management group L2c.

24—Aquents and Histosols, ponded. These are very
poorly drained, nearly level soils. They are in marsh
areas, most of which are always flooded. Individual areas
are irregular in shape and range from 10 to several
hundred acres. The soils classified as Aquents make up
25 to 95 percent of these areas and the soils classified
as Histosols make up about 0 to 70 percent. Together,
these soils make up about 95 percent of the map unit.
These two soils are so similar in use and management
that it is not practical to separate them in mapping.

A typical area of Aquents has a gray sand surface
layer about 6 inches thick. The underlying material is
gray very fine sandy loam and loam in the upper part
and brown loam in the lower part.
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A typical area of Histosols has a black muck surface
layer about 20 inches thick. The underlying material is
gray very fine sandy loam in the upper part and brown
loam in the lower part.

A broad level of classification is used for soils of this
map unit because of the wide variation observed in the
profiles. For example, Aquents are often sandy to a
depth of 60 inches. Histosols may have a marl layer.

Included with these soils in mapping are small areas of
Udipsamments. They are in areas that have been built
up by sandy material.

Most areas of these soils are_in marsh. They have
good potential for wetland wildlife

These soils are in capability subclass VIliw.

26B—Boyer loamy sand, 0 to 6 percent slopes.
This nearly level and gently undulating, well drained soil
is on flats, low ridges, and low knolls. Individual areas
are linear or irregular in shape and range from 4 to 200
acres.

Typically, the surface layer is dark brown loamy sand
about 7 inches thick. The subsoil is about 20 inches
thick. The upper part is loose, strong brown sand; the
middle part is dark brown, friable gravelly loam; the lower
part is yellowish brown, very friable loamy sand. The
substratum, to a depth of about 60 inches, is light yel-

Figure 7.—Aquents and Histosols, ponded, provide suitable vegetation
for wetland wildlife on an inland marsh in Rush Lake.
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lowish brown, stratified sand and gravel| (fig. 8).|Precipi-

tated iron, aluminum, and organic matter have accumu-
lated in the soil in some places.

Included with this soil in mapping are small areas of
moderately well drained Covert soils and soils similar to
Boyer soils but moderately well drained. They are in
slight depressions. Also included are somewhat poorly
drained Riverdale and Pipestone soils. They are in de-
pressions and drainageways.

Permeability of the Boyer soil is moderately rapid in
the upper part of the profile and rapid in the lower part.
The Boyer soil has low available water capacity and slow
runoff.

Most areas of this soil are cultivated or are in wood-
land. It has fair potential for cultivated crops and recre-
ational uses. It has good potential for pasture, woodland,

Figure 8.—Profile of Boyer loamy sand. The dark wavy band in the
center is gravelly loam.
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and woodland wildlife. It has good potential for sanitary
facilities and building site development.

This soil is suited to small grains, corn, grasses, and
legumes. Droughtiness, maintaining the level of organic
matter, and soil blowing are the major concerns.

Low areas and drainageways are wet in spring and
may need tile drainage. Tree windbreaks, rye buffer
strips, cover crops, and crop residue management will
help control soil blowing. No-till planting can also be
used. This soil is often droughty in the summer. Irrigation
will increase production.

A good rotation, returning crop residues to the soil,
and regular addition of other organic matter help main-
tain or increase soil organic matter. This will improve
fertility and increase water available for plants.

The use of this soil for pasture is effective in control-
ling erosion. During the summer, when this soil often
lacks sufficient moisture, overgrazing may result in soil
blowing. Proper stocking, rotational or strip grazing, and
restricted use during dry periods help to keep the pas-
ture and soil in good condition.

This soil is often wooded but is seldom managed for
this use. Diseased, crooked, and forked trees and low-
value species should be harvested and the better trees
saved. The native hardwoods will regenerate without
planting. Open areas should be planted to conifers. If
conifer plantations are established, they should be
thinned to prevent crowding and poor growth.

This soil provides good habitat for woodland wildlife.
Planting berry-producing shrubs along fence rows will
help attract openland wildlife.

Most areas of this soil can be developed for recrea-
tion. The grass cover is usually sparse. Wood chips can
be used where foot traffic is heavy. Playgrounds should
be developed in the less sloping areas. If a loamy topsoil
is added, a good sod cover can be established. Large
open areas can be protected by tree windbreaks. Trails
are easy to make and maintain.

This soil can usually be used as building sites. Be-
cause the soil is rapidly permeable in the substratum, its
use for septic tank absorption fields may cause pollution
of the ground water.

This soil is in capability subclass Ills; Michigan soil
management group 4a.

26C—Boyer loamy sand, 6 to 12 percent slopes.
This gently rolling, well drained soil is on ridges and
knolls. Individual areas are irregular or linear in shape
and range from 4 to 200 acres.

Typically, the surface layer is brown loamy sand about
6 inches thick. The subsoil is about 18 inches thick. The
upper part is strong brown, very friable loamy sand; the
lower part is brown, very friable gravelly sandy loam. The
substratum, to a depth of about 60 inches, is light yel-
lowish brown, stratified sand and gravel. Precipitated
iron, aluminum, and organic matter have accumulated in
the soil in some places.
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Included with this soil in mapping are Guelph soils,
which are finer textured than the Boyer soils. They are
interspersed throughout the unit.

The Boyer soil has moderately rapid permeability, low
available water capacity, and medium runoff.

Most areas of this soil are cultivated or are in wood-
land. Potential is fair for cultivated crops. It is good for
pasture, woodland, and woodland wildlife. It is fair for
recreational uses other than playgrounds. It is fair for
sanitary facilities and building site development.

This soil is suited to small grains, corn, grasses, and
legumes. Soil blowing, water erosion, and maintaining
the level of organic matter are the major concerns.

Tree windbreaks, rye buffer strips, cover crops,
grassed waterways, residue management, and good ro-
tation using minimum tillage help control soil blowing.
No-till planting can be used. This soil is often droughty in
the summer. Irrigation will increase production.

A good rotation, returning crop residues to the soil,
and regular addition of other organic matter help main-
tain or increase soil organic matter. This will improve
fertility and increase available water.

The use of this soil for pasture is effective in control-
ling erosion. During the summer, when this soil often
lacks sufficient moisture, overgrazing may result in soil
blowing. Proper stocking, rotational or strip grazing, and
restricted use during dry periods help to keep the pas-
ture and soil in good condition.

This soil is often wooded but is seldon managed for
this use. Diseased, crooked, and forked trees and low-
value species should be harvested and the better trees
saved. The native hardwoods will regenerate without
planting. Open areas should be planted to conifers. If
conifer plantations are established, they should be
thinned to prevent crowding and poor growth.

This soil provides good habitat for woodland wildlife.
Planting berry-producing shrubs along fence rows will
help attract openland wildlife.

Most areas of this soil can be developed for recreation
other than playgrounds. Because the grass cover is usu-
ally sparse, wood chips can be used where foot traffic is
heavy. Large open areas can be protected by tree wind-
breaks. Trails are easy to make and maintain. Some land
shaping may be necessary for campsites and picnic
areas.

This soil can generally be used as building sites. The
major concern is slope. The slope can be overcome by
land forming and by building local roads and streets on
the contour. Because it is rapidly permeable, use of this
soil for septic tank absorption fields may poliute the
ground water.

This soil is in capability subclass llle; Michigan soil
management group 4a.

27—Filion stony loam. This nearly level, poorly
drained soil is on flats. It is subject to frequent flooding.
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Individual areas are irregular in shape and range from 4
to several hundred acres.

Typically, the surface layer is very dark gray, calcare-
ous stony loam about 5 inches thick. The subsoil is gray,
mottled, firm loam about 9 inches thick. The mottled
substratum, to a depth of about 60 inches, is pale olive,
olive gray, and gray, very firm loam and clay loam. In
some areas the surface 10 inches is not calcareous. In
some places there are no bright mottled colors within 30
inches of the surface. In some areas the depth to very
firm substratum is more than 24 inches.

Included with this soil in mapping are small areas of
somewhat poorly drained Badaxe and Aubarque soils on
knolls and low ridges. Also included throughout the map
unit are areas of Corunna soils which are coarser tex-
tured than the Filion soils and a few small areas in which
bedrock is at a depth of less than 60 inches.

Permeability of the Filion soil is moderate or moderate-
ly slow in the upper part of the profile and very slow in
the lower part. The Filion soil has low available water
capacity and very slow or ponded runoff. In undrained
areas the water table is perched within 1 foot or less of
the surface during the winter and spring months. The
rooting depth is restricted by very firm material in the
substratum.

Most areas of this soil are in woodland. Potential is
poor for cultivated crops, pasture, and recreational uses.
It is fair for woodland. It is good for wetland wildlife. It is
poor for sanitary facilities and building site development.

Cultivated crops and pasture are seldom grown on this
soil because of the many stones and cobbles and the
wetness. Generally it is not economically practical to
overcome these limitations.

This soil is mostly wooded but is seldom managed for
this use. Most stands have many diseased, crooked, and
forked trees. These should be harvested gradually and
the better trees saved. Open areas should be planted.
Planting more seedlings than necessary will help com-
pensate for high seedling mortality.

Shallow ponds can be dug to encourage wetland wild-
life. Reeds, sedges, cattails, and marsh grasses will nat-
urally become established to provide food and cover.
Deep ponds can be dug and stocked with fish.

This soil is impractical for recreational development
because of a high water table, flooding, and stoniness.

The use of this soil as building sites and for sanitary
facilities is severely limited by the high water table and
flooding. This soil also has very slow permeability in the
substratum and is highly susceptible to frost action. Artifi-
cial drainage helps control the high water table and
flooding. Houses on this soil should be built without
basements. The effect of frost action on local roads and
streets can be controlled by replacing or covering the
upper layer of this soil with a suitable base material.

This soil is in capability subclass Vw; Michigan soil
management group Gc-cd.
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28B—Covert-Tobico complex, 0 to 6 percent
slopes. This map unit consists of nearly level and gently
sloping soils that are moderately well drained, poorly
drained, or very poorly drained. It is about 40 to 50
percent Covert soil and 20 to 30 percent Tobico soil.
The Covert soil is on ridges and is moderately well
drained. The Tobico soil is in swales between the ridges,
is poorly drained or very poorly drained, and is subject to
frequent flooding. Areas of these soils are so intricately
mixed or so small in extent that it is not practical to map
them separately. Individual areas are irregular or linear in
shape and range from 40 to more than 1,000 acres.

Typically, the Covert soil has a thin layer of matted
leaves, twigs, and mixed sand and humus over the sur-
face layer. The surface layer is very dark grayish brown
sand about 2 inches thick. The subsurface layer is light
gray sand about 4 inches thick. The subsoil is about 20
inches thick. It is loose sand that is brown in the upper
part and grades to yellowish brown in the lower part. The
substratum, to a depth of about 60 inches, is light yel-
lowish brown, mottled sand. In some places, precipitated
iron, aluminum, and organic matter have not accumulat-
ed in the soil.

Typically, the Tobico soil has a surface layer about 9
inches thick. The upper part is black mucky sand. The
lower part is very dark gray sand. The calcareous subsoil
is about 18 inches thick. It is grayish brown, mottled,
loose sand. The substratum, to a depth of about 60
inches, is grayish brown, mottled fine sand. The surface
layer is up to 16 inches of muck in places. In some
places the soil is calcareous at a depth of more than 15
inches. In some areas there is loamy soil in the substra-
tum.

Included with these soils in mapping are small areas of
excessively drained Plainfield soils. They are on the high-
est elevations of the ridges. Also included are very
poorly drained Adrian soils that have a muck surface
layer. They occur throughout the swales. A few small
areas that have bedrock at a depth of less than 60
inches occur throughout the map unit.

Covert and Tobico soils have rapid permeability and
low available water capacity. Runoff is very slow from
the Covert soil and is very slow or ponded on the Tobico
soil. In undrained areas during the winter and spring
months the water table is within 1 1/2 to 3 1/2 feet of
the surface of the Covert soil and is within 1 foot or less
of the surface of the Tobico soil.

Most areas of these soils are in woodland. Potential is
poor for cultivated crops and recreational uses. It is good
for woodland. It is good for wetland wildlife. The Covert
soil on the ridges has fair potential for sanitary facilities
and as building sites.

Cultivated crops are seldom grown on these soils be-
cause of the irregular topography, wetness, low fertility,
and susceptibility to soil blowing. Usually it is not eco-
nomically practical to overcome these problems.



26

These soils are often wooded, but are seldom managed
for this use. Diseased, crooked, and forked trees and low-
value species should be harvested and the better trees
saved. The native hardwoods will regenerate without
planting. Open areas should be planted to conifers. If
conifer plantations are established, they should be thinned
to prevent crowding and poor growth.

Shallow ponds can be dug to encourage wetland wild-
life. Reeds, sedges, cattails, and other marsh grasses will
naturally become established to provide food and cover.
Deep ponds can be dug and stocked with fish.

These soils can be developed for recreation if managed

SOIL SURVEY

carefully [(fig. 9).|They have a high water table. Drainage
outlets are difficult to find. Land shaping may be neces-
sary to develop campsites or picnic areas because the
ridges and swales are narrow. Cleared areas should be
small to prevent soil blowing. A good sod cover should be
established on playgrounds. Watering may be necessary
because these soils are droughty in the summer. Trails are
easy to make and maintain.

The Covert soil can usually be used as building sites. It
is best not to place buildings on the Tobico soil, which
is in swales and low areas. The major limitation of both
soils is the seasonal high water table. If they are used

Figure 9—The Covert-Tobico complex provides suitable sites for picnics and other recreation.
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for septic tank absorption fields, ground water may be
poliuted because of the rapid permeability of these soils.
Artificial drainage will help control the high water table.
Basements should be carefully designed and construct-
ed to prevent entry of water.

This complex is in capability subclass Vw; Michigan
soil management groups 5a and 5c.

29A—Pipestone-Tobico-Adrian complex, 0 to 2
percent slopes. This map unit consists of nearly level
soils that are somewhat poorly drained, poorly drained,
and very poorly drained. The Tobico and Adrian soils are
subject to frequent flooding. These soils are on alternat-
ing low, narrow ridges and in wide swales. Individual
areas are irregular in shape and range from 40 to sever-
al hundred acres. The Pipestone soil is somewhat poorly
drained. It is on narrow ridges and makes up 20 to 40
percent of the unit. The Tobico soil is poorly drained or
very poorly drained. It is in swales between ridges and
makes up 20 to 40 percent of the unit. The Adrian soil is
very poorly drained. It is also in swales between ridges
and makes up 10 to 20 percent of the unit. Areas of the
three soils are so intricately mixed or so small that it is
not practical to separate them in mapping.

Typically, the Pipestone soil has a thin layer of matted
leaves, twigs, and mixed sand and humus over the sur-
face layer. The surface layer is very dark gray sand
about 4 inches thick. The subsurface layer is light brown-
ish gray sand about 7 inches thick. The subsoil is about
23 inches thick. It is mottled, loose sand that is dark
brown in the upper part and grades to brown in the lower
part. The substratum, to a depth of about 60 inches, is
light yellowish brown, mottled sand and fine sand. In
some places precipitated iron, aluminum, and organic
matter have not accumulated in the soil. In some areas
there is loamy soil in the substratum.

Typically, the Tobico soil has a surface layer of black
mucky sand about 6 inches thick. The subsoil is about
20 inches thick. It is grayish brown, mottled, loose sand.
The substratum, to a depth of about 60 inches, is gray
fine sand. The surface layer is muck up to 16 inches
thick. In some areas there is loamy soil in the substra-
tum.

Typically, the Adrian soil has a surface layer of black
muck about 28 inches thick. The substratum, to a depth
of about 60 inches, is olive sand. In some areas there is
loamy soil in the substratum.

Included with these soils in mapping are small areas of
moderately well drained Covert soils. They are on knolls
and low ridges. A few small areas that have bedrock at a
depth of less than 60 inches occur throughout the map
unit.

Pipestone and Tobico soils have rapid permeability
and low available water capacity. Permeability of the
Adrian soil is moderately slow to moderately rapid in the
upper part of the profile, and rapid in the lower part.
These soils have very high available water capacity.
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Runoff is very slow from the Pipestone soils and very
slow or ponded from the Tobico and Adrian soils. In
undrained areas during the winter and spring months the
water table is within 1/2 to 1 1/2 feet of the surface of
the Pipestone soil and to within 1 foot of the surface of
the Tobico and Adrian soils.

Most areas of these soils are in woodland. Potential is
poor for cultivated crops and recreational uses. It is fair
for woodland. It is good for wetland wildlife. It is poor for
sanitary facilities and building site development.

Cultivated crops are seldom grown on these soils be-
cause of wetness, low fertility, and susceptibility to soil
blowing. Usually it is not economically practical to over-
come these problems.

These soils are mostly wooded, but are seldom man-
aged for this use. Most stands are dominated by low-
value species and diseased, crooked, and forked trees.
These should be harvested gradually and the better
trees saved. Open areas should be planted to conifers.
Planting more seedlings than necessary will help com-
pensate for high seedling mortality. If conifer plantations
are established, they should be thinned to prevent
crowding and poor growth.

Shallow ponds can be dug to encourage wetland wild-
life. Reeds, sedges, cattails, and other marsh grasses
will naturally become established to provide food and
cover. Deep ponds can be dug and stocked with fish.
These soils are impractical for recreational development
because of a high water table and flooding.

The use of these soils as building sites and for sani-
tary facilities is severely limited by the seasonal high
water table and flooding. They are moderately to highly
susceptible to frost action. If they are used for septic
tank absorption fields, ground water may be polluted
because of the rapid permeability of these soils. Artificial
drainage will help control the high water table. Houses
on these soils should be built without basements. The
effect of frost action on local roads and streets can be
controlled by replacing or covering the upper layer of
these soils with a suitablle base material.

This complex is in capability subclass Vw; Michigan
soil management groups 5b, 5c, M/4c.

30—Bach silt loam. This nearly level, poorly drained
or very poorly drained soil is on flats and in depressions
and drainageways. This soil is subject to frequent flood-
ing. Individual areas are irregular or linear in shape and
range from 4 to several hundred acres.

Typically, the surface layer is very dark grayish brown,
calcareous silt loam about 10 inches thick. The subsoil is
about 20 inches thick. It is light brownish gray, mottled,
friable very fine sandy loam. The mottled substratum, to
a depth of about 60 inches, is pale brown and brown,
stratified loamy very fine sand to silt loam. In some areas
the surface layer is less than 10 inches thick. In some
places the soil is not calcareous within 10 inches of the
surface.
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Included with this soil in mapping are the somewhat
poorly drained Sanilac soils on knolls.

Permeability of the Bach soil is moderately slow or
moderate. The Bach soil has high available water capac-
ity and very slow or ponded runoff. In undrained areas
the water table is within 1 foot of the surface during the
winter and spring months. The surface layer contains
free lime, which may cause manganese deficiency in
sugar beets, beans, oats, and barley and zinc deficiency
in corn and beans.

Most areas of this soil are cultivated. It has good
potential for cultivated crops, pasture, and wetland wild-
life. It has poor potential for sanitary facilities and build-
ing development,

This soil is suited to the cultivated crops commonly
grown in this area. Wetness and soil compaction are the
major concerns.

Combined surface and subsurface drainage systems
help control wetness; however, some areas lack suitable
outlets. Shallow surface ditches a few feet wide and a
foot or less deep are effective in removing surface water
from low areas after heavy rains. Erosion control struc-
tures may be needed where the surface ditches and
natural drainageways enter larger ditches.

Working this soil when it is too wet results in clodding
and compaction. Additional tillage to break up the sur-
face clods further compacts the lower part of the surface
layer and the subsoil. Compaction inhibits root develop-
ment and reduces crop yields. Surface crusting becomes
more severe when the natural structure of this soil is
destroyed by compaction and by depletion of organic
matter. Surface crusting may prevent the emergence of
seedlings and increase runoff and erosion. Minimum til-
lage, cover crops, returning crop residues to the soil, and
the regular addition of organic matter will also help main-
tain soil tilth.

Undrained areas are sometimes used for pasture.
Overgrazing or grazing when the soil is too wet will
cause surface compaction and destroy the forage plants.
Proper stocking, rotational or strip grazing, and restricted
use during wet periods help to keep the pasture and soil
in good condition.

Shallow ponds can be dug to encourage wetland wild-
life. Reeds, sedges, cattails, and marsh grasses will
become naturally established to provide food and cover.
Deep ponds can be dug and stocked with fish.

The use of this soil as building sites and for sanitary
facilities is severely limited by the high water table and
by flooding. This soil has moderately slow to moderate
permeability in the substratum and is highly susceptible
to frost action. Artificial drainage helps control the high
water table. Houses on this soil should be built without
basements. The effect of frost action on local roads and
streets can be controlled by replacing or covering the
upper layer of soil with a suitable base material.

This soil is in capability subclass Ilw; Michigan soil
management group 2.5c-cs.
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31—Belleville loamy sand. This nearly level, poorly
drained or very poorly drained soil is on flats and in
depressions and drainageways. This soil is subject to
frequent flooding. Individual areas are irregular or linear
in shape and range from 4 to 200 acres.

Typically, the surface layer is black loamy sand about
11 inches thick. The subsoil is grayish brown, mottled,
very friable loamy sand about 9 inches thick. The mot-
tled substratum, to a depth of about 60 inches, is light
brownish gray sand and grayish brown and gray loam. In
some areas the surface layer is less than 11 inches
thick. In some places the surface 10 inches is calcare-
ous. In some areas, this soil has a brown subsoil. In
some areas there is less than 20 inches, and in other
areas more than 40 inches, of sandy soil over the loamy
soil.

Included with this soil in mapping are small areas of
somewhat poorly drained Avoca and Pipestone soils on
knolls.

Permeability of the Belleville soil is rapid in the upper
part of the profile and moderately slow in the lower part.
The Belleville soil has moderate available water capacity
and very slow or ponded runoff. In undrained areas the
water table is within 1 foot of the surface during the
winter and spring months. The organic-matter content of
the surface layer is relatively high. This may cause man-
ganese deficiency in sugar beets, beans, oats, and
barley.

Most areas of this soil are cultivated or are in wood-
land. Potential is fair for cultivated crops and good for
pasture. It is poor for woodland and fair for openland,
woodland, and wetland wildlife. It is poor for sanitary
facilities and building site development.

This soil is suited to the cultivated crops commonly
grown in this area. Wetness and soil blowing are the
major concerns.

Combined surface and subsurface drainage systems
help control wetness; however, some areas lack suitable
outlets. Shallow surface ditches a few feet wide and a
foot or less deep are effective in removing surface water
from low areas after heavy rains. Erosion control struc-
tures may be needed where these surface ditches and
natural drainageways enter larger ditches.

This soil is often droughty in summer. Irrigation will
increase production. Tree windbreaks, rye buffer strips,
cover crops, a good rotation, and crop residue manage-
ment can help control soil blowing. No-till planting can
also be used.

Undrained areas are sometimes used for pasture.
Overgrazing or grazing when the soil is too wet will
destroy the forage plants. Proper stocking, rotational or
strip grazing, and restricted use during wet periods help
to keep the pasture and soil in good condition.

Much of this soil is wooded but little of it is managed
for this use. Woodland productivity is low. Most stands
have many diseased, crooked, and forked trees and low-
value species. These should be harvested gradually and
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the better trees saved. Wetness and the heavy growth of
unwanted plants prevent natural regeneration or artificial
restocking of desirable species unless sites are inten-
sively prepared and maintained.

Wooded areas of this soil can support wildlife if a
moderate level of management is used. Woodland wild-
life can usually find adequate food and cover. Berry-
producing shrubs can be planted along fence rows for
openland wildlife. Habitat for wetland wildlife can be im-
proved by digging shallow ponds.

The use of this soil as building sites and for sanitary
facilities is severely limited by the high water table and
by flooding. This soil also has moderately slow perme-
ability in the substratum and is highly susceptible to frost
action. Artificial drainage helps control the high water
table. Houses on this soil should be built without base-
ments.

The effect of frost action on local roads and streets
can be controlled by replacing or covering the upper
layer of soil with a suitable base material.

This soil is in capability subclass Illw; Michigan soil
management group 4/2c.

32C—Plainfield-Covert sands, 2 to 12 percent
slopes. This map unit consists of gently sloping and
moderately sloping soils that are excessively drained and
moderately well drained. These soils are on low ridges.
Individual areas are irregular or linear in shape and range
from 40 to more than 1,000 acres. The Plainfield soil is
excessively drained. It is on gently sloping and moder-
ately sloping ridges and makes up about 50 to 70 per-
cent of the map unit. The Covert soil is moderately well
drained. It is on the gently sloping ridges and often in the
gently sloping areas between ridges occupied by Plain-
field soils. The Covert soil makes up about 20 to 40
percent of the map unit. Areas of the two soils are so
intricately mixed or so small that it is not practical to
separate them in mapping.

Typically, the Plainfield soil has a thin layer of matted
leaves, twigs, and mixed sand and humus over the sur-
face layer. The surface layer is very dark brown sand
about 1 inch thick.

The subsoil is about 19 inches thick. It is loose sand
that is yellowish brown in the upper part and grades to
brownish yellow in the lower part. The substratum, to a
depth of about 60 inches, is light yellowish brown sand.
In some places, precipitated iron, aluminum, and organic
matter have accumulated in the soil.

Typically, the Covert soil has a thin layer of matted
leaves, twigs, and mixed sand and humus over the sur-
face layer. The surface layer is very dark grayish brown
sand about 2 inches thick. The subsurface layer is light
brownish gray sand about 4 inches thick. The subsoil is
loose sand about 26 inches thick. The upper part is
brown. The lower part is yellowish brown. The substra-
tum, to a depth of about 60 inches, is light yellowish
brown, mottled sand and fine sand. In some places,
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precipitated iron, aluminum, and organic matter have not
accumulated in the soil.

Included with these soils in mapping are small areas of
somewhat poorly drained Pipestone soils and poorly
drained Tobico soils. They are in depressions.

Permeability of the Plainfield and Covert soils is rapid.
The Plainfield soil has very low available water capacity
and medium runoff. The Covert soil has low available
water capacity and very slow runoff. In undrained areas
the water table is within 1 1/2 to 3 1/2 feet of the
surface of the Covert soil during the winter and spring
months.

Most areas of these soils are in woodland. Potential is
poor for cultivated crops and wildlife. It is good for wood-
land and fair for recreational uses. It is fair for sanitary
facilities and building site development.

Cultivated crops are not generally grown on these
soils because of droughtiness, low fertility, and suscepti-
bility to soil blowing and water erosion. Crops often dry
up during the summer and are not harvestable.

These soils are mostly in woodland but are seldom
managed for this use. Many stands are understocked.
Diseased, crooked, and forked trees should be harvest-
ed and the better trees saved. Open areas should be
planted to conifers. If conifer plantations are established,
they should be thinned to prevent crowding and poor
growth.

Wooded areas of these soils can support wildlife if
managed carefully. Woodland wildlife habitat can be im-
proved by planting mast trees for food and coniferous
trees for cover. Planting berry-producing shrubs along
fence rows will encourage openland wildlife. Digging
shallow ponds in low areas will attract wetland wildlife.
However, these may dry up during the summer.

These soils can be developed for recreational areas
other than pIaygroundsThe grass cover is usu-
ally sparse. Wood chips can be used where foot traffic is
heavy. Large open areas can be protected with tree
windbreaks. Trails are easy to make and maintain. Some
land shaping may be necessary for campsites and picnic
areas.

These soils can generally be used as building sites.
The major limitation is slope. It can be overcome by land
forming and placing local roads and streets on the con-
tour. Because they are rapidly permeable, use of these
soils for septic tank absorption fields may pollute the
ground water. It is best not to place buildings on the
Covert soil because of the seasonal high water table.

These soils are in capability subclass Vis; Michigan
soil management groups 5.3a, 5a.

34—Aurelius muck. This nearly level, very poorly
drained soil is in bogs. This soil is subject to frequent
flooding. Individual areas are irregular in shape and
range from 4 to 200 acres.

Typically, the surface layer is black, calcareous muck
about 8 inches thick. The substratum, to a depth of 60
inches, is light gray marl in the upper part and yellowish
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Figure 10.—Recreational shoreline development of Plainfield-Covert sands.

brown sandy loam in the lower part. In some places the
surface layer is more than 16 inches thick. The marl
portion of the substratum is less than 16 inches thick in
some profiles. In some areas the loamy soil in the sub-
stratum is shallower than 24 inches.

Included with this soil in mapping are small areas of
Linwood soils which have a thicker muck surface layer
than Aurelius soils and do not have a marl layer. They
are throughout the unit.

Permeability of the Aurelius soil is moderately slow to
moderately rapid in the upper part of the profile and
moderate in the lower part. The available water capacity
is high, and runoff is very slow or ponded in the lower
part. In undrained areas the water is within 1/2 foot of
the surface during the winter and spring months. The
high pH of this soil may cause a deficiency of boron in
sugar beets, of manganese in beans, oats, wheat, sugar
beets, and barley, and of zinc in beans and corn.

Most areas of this soil are cultivated or are in wood-
land. Potential is fair for cultivated crops and good for
pasture if drained. It is poor for woodland and good for
wetland wildlife. It is poor for sanitary facilities and build-
ing development.

This soil is suited to the crops commonly grown in this
area if drainage is possible. Wetness, frost, and soil
blowing are the major concerns. The lack of suitable
outlets and hazard of frost are limitations in most areas.

Surface drainage, where suitable drainage outlets are
available, is needed to use this soil for pasture. Most
areas remain undrained.

Commercial woodland production is generally not eco-
nomically practical on this soil. Trees grown slowly be-
cause of the high water table. Many areas are too wet
for trees and grow only shrubs. Trees are likely to be
blown over because of the wetness and instability of this
soil. Planting seedlings is difficult because this soil is
usually too wet.

Shallow ponds can be dug to encourage wetland wild-
life. Reeds, sedges, cattails, and marsh grasses will nat-
urally become established to provide food and cover.
Deep ponds can be dug and stocked with fish. Sides
should be partly graded to prevent caving and sloughing.

Building site development is not practical on this soil.
The high water table, flooding, and instability of this soil
are extremely difficult to overcome.
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This soil is in capability subclass Vw; Michigan soil
management group M/mc.

36A—Pipestone sand, 0 to 2 percent slopes. This
nearly level, somewhat poorly drained soil is on flats, low
knolls, and low ridges. Individual areas are irregular or
linear in shape and range from 4 to several hundred
acres.

Typically, the surface layer is black sand about 2
inches thick. The subsurface layer is light brownish gray
sand about 8 inches thick. The subsoil is mottled loose
sand about 26 inches thick. The upper part is strong
brown. The lower part is brown. The substratum, to a
depth of about 60 inches, is light yellowish brown and
pale brown, mottled sand. In some places, precipitated
iron, aluminum, and organic matter have not accumulat-
ed in the soil. In some places the soil has a layer of clay
accumulation in the subsoil. In some areas there is
loamy soil in the substratum at a depth of 40 to 60
inches.

Included with this soil in mapping are small areas of
moderately well drained Covert soils on knolls. Also in-
cluded are poorly drained and very poorly drained
Granby soils in depressions and drainageways.

Permeability of the Pipestone soil is rapid. The availa-
ble water capacity is low, and runoff is slow or very slow.
In undrained areas the water table is within 1/2 to 1 1/2
feet of the surface during the winter and spring months.

Most areas of this soil are cultivated or are in wood-
land. Potential is fair for cultivated crops and good for
pasture. It is fair for woodland and poor for wildlife. It is
poor for sanitary facilities and building development.

This soil is suited to the cultivated crops commonly
grown in this area, with the exception of sugar beets.
Wetness, soil blowing, and maintaining organic matter
content are the major concerns.

Combined surface and subsurface drainage helps con-
trol wetness; however, some areas lack suitable outlets.
Shallow surface ditches a few feet wide and a foot or
less deep are effective in removing surface water from
low areas after heavy raitis. Erosion control structures
may be needed where these surface ditches and natural
drainageways enter larger ditches.

This soil is often droughty in the summer. Irrigation will
increase production. Tree windbreaks, rye buffer strips,
cover crops, and crop residue management can help
control soil blowing. No-till planting can be used. A good
rotation, returning crop residues to the soil, and the regu-
lar addition of other organic matter will help maintain or
increase soil organic matter. This will improve fertility and
increase available water.

Undrained areas are sometimes used for pasture.
During the summer, when this soil often lacks sufficient
moisture, overgrazing may result in soil blowing. Proper
stocking, rotational or strip grazing, and restricted use
during dry periods help to keep the pasture and soil in
good condition.
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Much of this soil is wooded, but little of it is managed
for this use. Most stands are dominated by low-value
species and diseased, crooked, and forked trees. These
should be harvested gradually and the better trees
saved. Open areas should be planted to conifers. Plant-
ing more seedlings than necessary will help compensate
for high seedling mortality. If conifer plantations are es-
tablished, they should be thinned to prevent crowding
and poor growth.

Wooded areas of this soil can support wildlife if man-
aged carefully. Woodland wildlife habitat can be im-
proved by planting most trees for food and coniferous
trees for cover. Berry-producing shrubs planted along
fence rows will encourage openland wildlife. Shallow
ponds in low areas will attract wetland wildlife, but may
dry up during the summer.

The use of this soil as building sites and for sanitary
facilities is limited by the seasonal high water table. This
soil also has moderate susceptibility to frost action. Be-
cause the soil is rapidly permeable, its use for septic
tank absorption fields may cause pollution of ground
water. Artificial drainage helps control the high water
table. Houses on this soil should be built without base-
ments. The effect of frost action on local roads and
streets can be controlled by replacing or covering the
upper layer of this soil with a suitable base material.

This soil is in capability subclass IVw; Michigan soil
management group 5b.

38A—Mitiwanga cobbly sandy loam, 0 to 3 percent
slopes. This moderately deep, nearly level and gently
sloping, somewhat poorly drained soil is on flats and low
knolls. Individual areas are irregular in shape and range
from 4 to several hundred acres.

Typically, the surface layer is dark grayish brown
cobbly sandy loam about 7 inches thick. The subsurface
layer is brown, mottled sandy loam about 5 inches thick.
The subsoil is yellowish brown, mottled, friable loam
about 11 inches thick. Sandstone bedrock is at a depth
of about 23 inches. In some places, the subsoil of this
soil is sandy loam. Areas of this soil in McKinley and
Winsor townships are underlain by limestone bedrock.
Soil reactions in these areas are mildly or moderately
alkaline. In some places there is more than 40 inches of
loamy soil over the bedrock.

Included with this soil in mapping are small areas of
poorly drained Corunna and Kilmanagh soils. They are in
depressions and drainageways.

The Mitiwanga soil has moderate permeability, low
available water capacity, and slow runoff. In undrained
areas the water table is perched within 1/2 to 1 1/2 feet
of the surface during the winter and spring months. The
rooting depth is restricted by bedrock.

Most areas of this soil are cultivated or are in wood-
land. It has fair potential for cultivated crops. It has good
potential for pasture, woodland, and openland and wood-
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land wildlife. It has poor potential for sanitary facilities
and building site development.

This soil is suited to the cultivated crops commonly
grown in this area. Most areas have enough cobbles and
stones to make seedbed preparation and harvesting diffi-
cult. If the cobbles and stones are removed, crop yields
will improve and equipment wear will decrease. Wetness
and soil compaction are the major concerns.

Combined surface and subsurface drainage systems
help control wetness. However, excavation of ditches
and installation of drainage tile may be difficult because
of bedrock. Shallow surface ditches a few feet wide and
a foot or iess deep are effective in removing surface
water from low areas after heavy rains. Erosion control
structures may be needed where these surface ditches
and natural drainageways enter larger ditches.

Working this soil when it is too wet results in clodding
and compaction. Additional tillage to break up the sur-
face clods further compacts the lower part of the surface
layer and the subsoil. Compaction inhibits root develop-
ment and reduces crop yields. Surface crusting becomes
more severe when the natural structure of this soil is
destroyed by compaction and by depletion of organic
matter. Surface crusting may prevent the emergence of
seedlings and increase runoff and erosion. Minimum til-
lage, cover crops, returning crop residues to the soil, and
the regular addition of other organic matter will also help
maintain soil tilth.

Undrained areas are sometimes used for pasture.
Overgrazing or grazing when the soil is too wet will
cause surface compaction and destroy the forage plants.
Proper stocking, rotational or strip grazing, and restricted
use during wet periods help to keep the pasture and soil
in good condition.

This soil is often wooded but is seldom managed for
this use. Most stands are dominated by low-value spe-
cies and diseased, crooked, and forked trees. These
should be harvested gradually and the better trees
saved. Open areas should be planted to conifers. If coni-
fer plantations are established, they should be thinned to
prevent crowding and poor growth.

Wooded areas of this soil provide good habitat for
woodland wildlife. Planting berry-producing shrubs along
fence rows will attract openland wildlife.

The use of this soil as building sites and for sanitary
facilities is limited by the seasonal high water table and
by bedrock. The bedrock limits the effectiveness of
septic tank absorption fields. Cracks in the rock may
allow pollution of ground water. This soil has high sus-
ceptibility to frost action. Artificial drainage helps control
the high water table. The effect of frost action on local
roads and streets can be controlled by replacing or cov-
ering the upper layer of this soil with a suitable base
material.

This soil is in capability subclass llw; Michigan soil
management group 3/Rbc.
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39A—Rapson loamy sand, 0 to 2 percent slopes.
This nearly level, somewhat poorly drained soil is on
flats, low knolls, and low ridges. Individual areas are
irregular or linear in shape and range from 4 to 300
acres.

Typically, the surface layer is black loamy sand about
4 inches thick. The subsurface layer is light brownish
gray sand about 5 inches thick. The mottled subsoil is
about 16 inches thick. The upper part is dark brown, very
friable loamy sand; the lower part is yellowish brown,
loose sand. The mottled substratum, to a depth of about
60 inches, is stratified fine sand to silty clay loam. In
some places precipitated iron, aluminum, and organic
matter have not accumulated in the soil. In some places
the subsoil has a layer of clay accumulation. In some
areas the substratum is mostly fine sand and very fine
sand. In other areas the substratum is loam.

Included with this soil in mapping are small areas of
somewhat poorly drained Sanilac and Shebeon soils
which are finer textured than the Rapson soils. They are
throughout the map unit. Also included are moderately
well drained Covert soils on knolls.

Permeability of the Rapson soil is rapid in the upper
part and moderate in the lower part. The Rapson soil
has low available water capacity and slow or very slow
runoff. In undrained areas the water table is within 1 to 2
feet of the surface during the winter and spring months.

Most areas of this soil are cultivated or are in wood-
land. Potential is fair for cultivated crops and good for
pasture. It is fair for wildlife, woodland, and recreational
uses. It is poor for sanitary facilities and building site
development.

This soil is suited to the cultivated crops commonly
grown in this area. Wetness, soil blowing, and maintain-
ing the level of organic matter are the major concerns.

Combined surface and subsurface drainage systems
help control wetness. However, the lack of suitable
drainage outlets is a problem in some areas. Shallow
surface ditches a few feet wide and a foot or less deep
are effective in removing surface water from low areas
after heavy rains. Erosion control structures may be
needed where these surface ditches and natural drain-
ageways enter larger ditches.

This soil is often droughty in summer. Irrigation will
increase production. Tree windbreaks, rye buffer strips,
cover crops, and crop residue management can help
control soil blowing. No-till planting is possible on this
soil.

A good system of crop rotation, returning crop resi-
dues to the soil, and regular addition of other organic
matter help maintain or increase the level of organic
matter. This will improve soil fertility and increase the
water available for plants.

Undrained areas are sometimes used for pasture.
During the summer, when this soil often lacks sufficient
moisture, overgrazing may cause soil blowing. Proper
stocking, rotational or strip grazing, and restricted use
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during dry periods help to keep the pasture and soil in
good condition.

This soil is often wooded but is seldom managed for
this use. Most stands are dominated by low-value spe-
cies and diseased, crooked, and forked trees. These
should be harvested gradually and the better trees
saved. Open areas should be planted to conifers. Plant-
ing more seedlings than necessary will help compensate
for high seedling mortality. If conifer plantations are es-
tablished, they should be thinned to prevent crowding
and poor growth.

Wooded areas of this soil can support wildlife with a
moderate level of management. Woodland wildlife can
usually find adequate food and cover. Berry-producing
shrubs can be planted along fence rows for openland
wildlife. Habitat for wetland wildlife can be improved by
digging shallow ponds.

The use of this soil as building sites and for sanitary
facilities is limited by the seasonal high water table. This
soil also has moderate susceptibility to frost action. Artifi-
cial drainage helps control the high water table; however,
houses should be built without basements. The effect of
frost action on local roads and streets can be controlled
by replacing or covering the upper layer of this soil with
a suitable base material. Small included areas of moder-
ately well drained soils make the best sites for a single
house. These areas are usually on small knolls or are
next to natural drainageways.

This soil is in capability subclass Illw; Michigan soil
management group 4/2b-s.

40A—Wasepi loamy sand, loamy substratum, 0 to
2 percent slopes. This nearly level, somewhat poorly
drained soil is on flats, low knolls, and low ridges. Indi-
vidual areas are irregular or linear in shape and range
from 4 to 200 acres.

Typically, the surface layer is very dark gray loamy
sand about 9 inches thick. The subsurface layer is pale
brown loamy sand about 4 inches thick. The mottled
subsoil is about 13 inches thick. The upper part is dark
yellowish brown, very friable loamy sand; the lower part
is yellowish brown, friable gravelly sandy loam. The sub-
stratum, to a depth of about 60 inches, is grayish brown,
stratified sand and gravel and grayish brown loam. In
some places the loamy part of the subsoil is less than 8
inches thick. Precipitated iron, aluminum, and organic
matter have accumulated in the soil in some places. In
some areas the loamy part of the substratum is shal-
lower than 40 inches.

Included with this soil in mapping are small areas of
poorly drained Corunna soils and poorly drained and very
poorly drained Tobico soils. They are in depressions and
drainageways. Also included are a few small areas of
finer textured Shebeon soils throughout the map unit.

Permeability of the Wasepi loamy substratum soil is
moderately rapid in the upper part of the profile and
moderately slow in the lower part. The Wasepi soil has
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low available water capacity and slow runoff. In un-
drained areas the water table is within 1 to 2 feet of the
surface during the winter and spring months.

Most areas of this soil are cultivated or are in wood-
land. It has fair potential for crops and woodland. It has
good potential for pasture and for openland and wood-
land wildlife. It has poor potential for sanitary facilities
and building site development.

This soil is suited to the cultivated crops commonly
grown in this area. Wetness, soil blowing, and maintain-
ing organic matter are the major concerns.

Combined surface and subsurface drainage systems
help control wetness; however, the lack of suitable drain-
age outlets is a problem in some areas. Shallow surface
ditches a few feet wide and a foot or less deep are
effective in removing surface water from low areas after
heavy rains. Erosion control structures may be needed
where these surface ditches and natural drainageways
enter ditches.

This soil is often droughty in the summer. Irrigation will
increase production. Tree windbreaks, rye buffer strips,
cover crops, and crop residue management can help
control soil blowing. No-till planting is possible on this
soil.

A good system of crop rotation, returning crop resi-
dues to the soil, and regular addition of other organic
matter help maintain or increase the level of organic
matter. This will improve soil fertility and increase the
water available for plants.

Undrained areas are sometimes used for pasture.
During the summer when this soil often lacks sufficient
moisture, overgrazing may result in soil blowing. Proper
stocking, rotational or strip grazing, and restricted use
during wet periods help to keep the pasture and soil in
good condition.

This soil is often in woodland but is seldom managed
for this use. Most stands are dominated by low-value
species and diseased, crooked, and forked trees. These
should be harvested gradually and the better trees
saved. Open areas should be planted to conifers. Plant-
ing more seedlings than necessary will help compensate
for high seedling mortality. If conifer plantations are es-
tablished, they should be thinned to prevent crowding
and poor growth.

Wooded areas of this soil provide good habitat for
woodland wildlife. Planting berry-producing shrubs along
fence rows will attract openland wildlife.

The use of this soil as building sites and for sanitary
facilities is limited by the seasonal high water table and
by moderately slow permeability in the substratum. This
soil also is highly susceptible to frost action. Artificial
drainage helps control the high water table. Houses on
this soil should be built without basements. The effects
of frost action on local roads and streets can be con-
trolled by replacing or covering the upper layer of the
soil with a suitable base material.
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This soil is in capability subclass Illw; Michigan soil
management group 4/2b.

42A—Tyre loamy sand, 0 to 2 percent slopes. This
moderately deep, nearly level, somewhat poorly drained
soil is on flats, low knolls, and low ridges. This soil is
subject to frequent flooding. Individual areas are irregular
or linear in shape and range from 4 to 100 acres.

Typically, the surface layer is black loamy sand about
2 inches thick. The subsoil is dark grayish brown, very
friable, loamy sand about 3 inches thick. The substratum
is light gray sand and cobbly sand, pale olive loamy
sand, and weathered sandstone. Unweathered sand-
stone bedrock is at a depth of about 32 inches. In some
places precipitated iron, aluminum, and organic matter
have accumulated in the soil. In some areas there is less
than 20 inches or more than 40 inches of sandy soil
over the bedrock.

Included with this soil in mapping are small areas of
moderately well drained Deerton Variant soils. They are
on knolls and low ridges. Also included are Mitiwanga
soils which are finer textured than the Tyre soils. They
are throughout the map unit.

Permeability of the Tyre soil is rapid. The available
water capacity is very low, and runoff is very slow. In
undrained areas the water table is within 1 to 1 1/2 feet
of the surface during the winter and spring months. The
rooting depth is restricted by bedrock.

Most areas of this soil are in woodland. Potential is
poor for cultivated crops and pasture. It is fair for wood-
land. It is poor for wildlife and sanitary facilities and
building site development.

Cultivated crops and pasture are seldom grown on this
soil because of the many cobbles in the subsoil, wet-
ness, and low fertility. Generally it is not economically
practical to try to overcome these limitations.

This soil is often in woodland but is seldom managed
for this use. Most stands are dominated by low-value
species and diseased, crooked, and forked trees. These
should be harvested gradually and the better trees
saved. Open areas should be planted to conifers. Plant-
ing more seedlings than necessary will help compensate
for high seedling mortality. If conifer plantations are es-
tablished, they should be thinned to prevent crowding
and poor growth.

Wooded areas of this soil can support wildlife if man-
aged carefully. Woodland wildlife habitat can be im-
proved by planting mast trees for food and coniferous
trees for cover. Berry-producing shrubs planted along
fence rows will encourage openland wildlife. Shallow
ponds in low areas will attract wetland wildlife but may
dry up during the summer.

The use of this soil as building sites and for sanitary
facilities is limited by the seasonal high water table and
by bedrock at a moderate depth. The bedrock limits the
effectiveness of septic tank absorption fields. Cracks in
the rock may cause pollution of ground water. This soil
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also has moderate susceptibility to frost action. Artificial
drainage helps control the high water table; however,
houses on this soil should be built without basements.
The effect of frost action on local roads and streets can
be overcome by replacing or covering the upper layer of
this soil with a suitable base material. Small included
areas of moderately well drained soils make the best
sites for a single house. These areas are usually on
small knolls or are next to natural drainageways.

This soil is in capability subclass Vs; Michigan soil
management group 4/Rbc.

43—Tobico mucky sandy loam. This nearly level,
poorly drained or very poorly drained soil is on flats and
in depressions and drainageways. This soil is subject to
frequent flooding. Individual areas are irregular or linear
in shape and range from 4 to 300 acres.

Typically, the surface layer is black and very dark gray,
calcareous mucky sandy loam about 8 inches thick. The
subsoil is about 17 inches thick. The upper part is gray,
friable sandy loam; the middle part is grayish brown,
mottled, very friable loamy sand; the lower part is grayish
brown, mottled, loose sand. The substratum, to a depth
of about 60 inches, is brown gravelly sand and dark gray
sand. In some places the soil has a brown subsoil. In
some areas there is loamy soil in the substratum.

Included with this soil in mapping are small areas of
somewhat poorly drained Pipestone and Riverdale soils
on knolls.

Permeability of the Tobico soil is rapid. The available
water capacity is low, and runoff is very slow or ponded.
In undrained areas the water table is within 1 foot of the
surface during the winter and spring months. The surface
layer contains free lime. This may cause manganese
deficiency in sugar beets, beans, oats, and barley and
zinc deficiency in corn and beans.

Most areas of this soil are cultivated or are in wood-
land. Potential is fair for cultivated crops and good for
pasture. It is poor for woodland and fair for wetland
wildlife. It is poor for sanitary facilities and building site
development.

This soil is suited to the cultivated crops commonly
grown in this area. Wetness and soil blowing are the
major concerns.

Combined surface and subsurface drainage help con-
trol wetness; however, the lack of suitable drainage out-
lets is a problem in some areas. Shallow surface ditches
a few feet wide and a foot or less deep are effective in
removing surface water from low areas after heavy rains.
Erosion control structures may be needed where these
surface ditches and natural drainageways enter larger
ditches.

This soil is often droughty in summer. Irrigation will
increase production. Tree windbreaks, rye buffer strips,
cover crops, a good rotation, and crop residue manage-
ment can help control soil blowing. No-till planting is
possible on this soil.
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Undrained areas are sometimes used for pasture.
Overgrazing or grazing when the soil is too wet will
destroy the forage plants. Proper stocking, rotational or
strip grazing, and restricted use during wet periods help
to keep the pasture and soil in good condition.

Much of this soil is wooded but little of it is managed
for this use. Woodland productivity is low. Most stands
have many diseased, crooked, and forked trees and low-
value species. These should be harvested gradually and
the better trees saved. Wetness and the heavy growth of
unwanted plants prevent natural regeneration or artificial
restocking of desirable species unless sites are inten-
sively prepared and maintained.

Habitat for wetland wildlife can be improved by digging
shallow ponds. Reeds, sedges, cattails, and marsh
grasses will become naturally established to provide
food and cover; however, ponds may dry up during the
summer. Deep ponds can be dug and stocked with fish.

The use of this soil as building sites and for sanitary
facilities is severely limited by the seasonal high water
table and by flooding. This soil has moderate susceptibil-
ity to frost action. Septic tank absorption fields may
cause pollution of ground water because of rapid perme-
ability of the soil. Artificial drainage helps control the high
water table; however, houses should be built without
basements. The effect of frost action on local roads and
streets can be controlled by replacing or covering the
upper layer of this soil with a suitable base material.

This soil is in capability subclass Illw; Michigan soil
management group 4c-c.

44A—Badaxe cobbly sandy loam, 0 to 3 percent
slopes. This nearly level and gently undulating, some-
what poorly drained soil is on flats, low knolls, and low
ridges. Individual areas are irregular or linear in shape
and range from 4 to 200 acres.

Typically, the surface layer is very dark grayish brown,
cobbly sandy loam about 7 inches thick. The subsurface
layer is pale brown loamy sand about 5 inches thick. The
subsoil is dark yellowish brown, mottled, friable sandy
loam about 14 inches thick. The mottled substratum, to a
depth of about 60 inches, is brown, firm and very firm
loam. In some places clay has not accumulated in the
subsoil. The lower part of the subsoil in some places is
grayish brown.

Included in mapping are small areas of somewhat
poorly drained Avoca soils and poorly drained Corunna
and Kilmanagh soils. The Avoca soils are coarser tex-
tured than the Badaxe soils and are throughout the unit.
The Corunna and Kilmanagh soils are in depressions
and drainageways. In a few small areas, bedrock is at a
depth of less than 60 inches.

Permeability of the Badaxe soil is moderate in the
upper part of the profile and very slow in the lower part.
The Badaxe soil has moderate available water capacity
and medium or slow runoff. In undrained areas the water
table is perched within 1 to 2 feet of the surface during
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the winter and spring months. The rooting depth is re-
stricted by very firm material in the substratum.

Most areas of this soil are cultivated or are in wood-
land. It has fair potential for crops. It has good potential
for pasture and woodland and for openland and wood-
land wildlife. It has poor potential for sanitary facilities
and building site development.

This soil is suited to the cultivated crops commonly
grown in this area. Wetness and soil compaction are the
major concerns.

Combined surface and subsurface drainage systems
help control wetness. However, the lack of suitable
drainage outlets is a problem in some areas. Shallow
surface ditches a few feet wide and a foot or less deep
are effective in removing surface water from low areas
after heavy rains. Because this soil is cobbly, seedbed
preparation and harvesting are difficult. If the cobbles
are removed, crop yields will improve and equipment
wear will decrease. Erosion control structures may be
needed where these surface ditches and natural drain-
ageways enter larger ditches.

Working this soil when too wet results in clodding and
compaction. Additional tillage to break up the surface
clods further compacts the lower part of the surface
layer and the subsoil. Compaction inhibits root develop-
ment and reduces crop yields. Surface crusting becomes
more severe when the natural structure of this soil is
destroyed by compaction and by depletion of organic
matter. Surface crusting may prevent the emergence of
seedlings and increase runoff and erosion. Minimum til-
lage, cover crops, returning crop residues to the soil, and
the regular addition of other organic matter will also help
maintain soil tilth.

Undrained areas are sometimes used for pasture.
Overgrazing or grazing when the soil is too wet will
cause surface compaction and destroy the forage plants.
Proper stocking, rotational or strip grazing, and restricted
use during wet periods help to keep the pasture and soil
in good condition.

Much of this soil is wooded, but little of it is managed
for this use. Most stands are dominated by low-value
species and diseased, crooked, and forked trees. These
should be harvested gradually and the better trees
saved. Open areas should be planted to conifers. If coni-
fer plantations are established, they should be thinned to
avoid crowding and poor growth.

Wooded areas of this soil provide good habitat for
woodland wildlife. Planting berry-producing shrubs along
fence rows will attract openland wildlife.

The use of this soil as building sites and for sanitary
facilities is limited by the high water table and by very
slow permeability in the substratum. This soil is highly
susceptible to frost action. Artificial drainage helps con-
trol the high water table and flooding. Basements should
be carefully designed to prevent entry of water. The
effect of frost action on local roads and streets can be
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controlled by replacing or covering the upper layer of this
soil with suitable base material.

This soil is in capability subclass Illw; Michigan soil
management group 3/2b-d.

45—Granby loamy sand. This nearly level, poorly
drained or very poorly drained soil is on flats and in
depressions and drainageways. This soil is subject to
frequent flooding. Individual areas are irregular or linear
in shape and range from 4 to 300 acres.

Typically, the surface layer is black loamy sand about
11 inches thick. The subsoil is grayish brown, mottled
loose sand about 20 inches thick. The substratum, to a
depth of about 60 inches, is brown sand and gray fine
sand. In some areas the surface layer is less than 10
inches thick. In some places the soil has a brown sub-
soil. In some places there is loamy soil in the substra-
tum.

Included in mapping are small areas throughout the
map unit of somewhat poorly drained Pipestone and
Avoca soils. They are on knolls and low ridges.

Permeability of the Granby soil is rapid. The Granby
soil has low available water capacity and very slow or
ponded runoff. In undrained areas the water table is
within 1 foot of the surface during the winter and spring
months. The organic matter content of the surface layer
is relatively high. This may cause manganese deficiency
in sugar beets, beans, oats, and barley.

Most areas of this soil are cultivated or are in wood-
land. Potential is fair for cultivated crops and good for
pasture. It is poor for woodland and fair for wildlife. It is
poor for sanitary facilities and building site development.

This soil is suited to the cultivated crops commonly
grown in this area. Wetness and soil blowing are the
major concerns.

Combined surface and subsurface drainage systems
help control wetness; however, the lack of suitable drain-
age outlets is a problem in some areas. Shallow surface
ditches a few feet wide and a foot or less deep are
effective in removing surface water from low areas after
heavy rains. Erosion control structures may be needed
where these surface ditches and natural drainageways
enter larger ditches.

This soil is often droughty in the summer. Irrigation will
increase production. Tree windbreaks, rye buffer strips,
cover crops, a good rotation, and crop residue manage-
ment can help control soil blowing. No-till planting can
be used.

Undrained areas are sometimes used for pasture.
Overgrazing or grazing when the soil is too wet will
destroy the forage plants. Proper stocking, rotational or
strip grazing, and restricted use during wet periods help
to keep the pasture and soil in good condition.

This soil is often wooded but is seldom managed for
this use. Woodland productivity is low. Most stands have
many diseased, crooked, and forked trees and low-value
species. These should be harvested gradually and the
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better trees saved. Wetness and the heavy growth of
unwanted plants prevent natural regeneration or artificial
restocking of desirable species unless sites are inten-
sively prepared and maintained.

Habitat for wetland wildlife can be improved by digging
shallow ponds. Reeds, sedges, cattails, and marsh
grasses will become naturally established to provide
food and cover. These ponds may dry up during the
summer. Deep ponds can be dug and stocked with fish.

The use of this soil as building sites and for sanitary
facilities is severely limited by the high water table and
by flooding. This soil is moderately susceptible to frost
action. Septic tank absorption fields may cause pollution
of ground water because of the rapid permeability of the
soil. Although artificial drainage helps control the high
water table, houses on this soil should be built without
basements. The effect of frost action on local roads and
streets can be controlled by replacing or covering the
upper layer of this soil with a suitable base material.

This soil is in capability subclass Illw; Michigan soil
management group 5c.

46—Linwood muck. This nearly level, very poorly
drained soil is in bogs. This soil is subject to frequent
flooding. Individual areas are irregular in shape and
range from 4 to several hundred acres.

Typically, the surface layer is black muck about 25
inches thick. The substratum, to a depth of about 60
inches, is gray, mottled loam. In some places the surface
iayer is less than 16 inches thick. Some places have a
thin layer of marl below the surface layer. In some areas
the substratum is sandy.

Included with this soil in mapping are small areas of
Pinnebog soils which have thicker organic layers than
the Linwood soils. They are throughout the unit.

Permeability of the Linwood soil is moderately slow to
moderately rapid in the upper part of the profile and
moderate in the lower part. The Linwood soil has very
high available water capacity and very slow runoff. In
undrained areas the water table is within 1 foot of the
surface during the winter and spring months. The high
pH of this organic soil may cause a deficiency of boron
in sugar beets; of manganese in beans, oats, wheat,
sugar beets, and barley; and of zinc in beans and corn.

Most areas of this soil are in woodland. It has good
potential for cultivated crops and pasture if drained. Po-
tential is poor for woodland. It is good for wetland wild-
life. It is poor for sanitary facilities and building site de-
velopment.

This soil is suited to the cultivated crops commonly
grown in this area if drainage is possible. Wetness, frost,
and soil blowing are the major concerns. The lack of
suitable outlets and hazard of frost are limitations in
most areas.

Surface drainage, when suitable drainage outlets are
available, is needed in these areas for pasture. Most
areas remain undrained.
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Woodland production is usually not economically prac-
tical on these soils. Trees grow slowly because of the
high water table. Many areas that are too wet for trees
grow only shrubs. These are susceptible to being blown
over because of the wetness and instability of this soil.
Planting seedlings is difficult because this soil is general-
ly too wet.

Shallow ponds can be dug to encourage wetland wild-
life. Reeds, sedges, cattails, and marsh grasses will
become naturally established to provide food and cover.
Deep ponds can be dug and stocked with fish. Sides
should be gently graded to prevent caving and slough-
ing.

Building site development is not practical on this soil.
The high water table, flooding, and instability of this soil
are extremely difficult to overcome.

This soil is in capability subclass Vw; Michigan soil
management group M/3c.

49B—Grindstone-Kilmanagh loams, 0 to 4 percent
slopes. This map unit consists of nearly level and gently
undulating soils that are moderately well drained and
poorly drained. The Kilmanagh soil is subject to frequent
flooding. These soils are on an intricate system of drain-
ageways, divides, swales, and knolls. Individual areas
are irregular in shape and range from 40 to several
thousand acres. The Grindstone soil is moderately well
drained. It is in drainageway divides and on knolls and
makes up 45 to 65 percent of the map unit. The Kilman-
agh soil is poorly drained. It is in the bottoms of drain-
ageways and swales and makes up 20 to 30 percent of
the unit. Areas of the two soils are so intricately mixed or
so small that it is not practical to map them separately.

Typically, the Grindstone soil has a surface layer of
very dark grayish brown loam about 9 inches thick. The
subsoil is about 16 inches thick. The upper part is yel-
lowish brown friable loam; the middle part is dark brown,
mottled, firm clay loam; the lower part is yellowish
brown, mottled, friable loam. The substratum, to a depth
of about 60 inches, is firm and very firm brown loam. In
some areas there is no very firm soil in the substratum.

Typically, the Kilmanagh soil has a surface layer of
very dark gray loam about 9 inches thick. The subsoil is
mottled, friable loam about 25 inches thick. The upper
part is grayish brown. The lower part is dark yellowish
brown. The mottled substratum, to a depth of about 60
inches, is yellowish brown firm loam and brown very firm
loam. In some areas there is no very firm soil in the
substratum.

Included with these soils in mapping are small areas of
somewhat poorly drained Avoca and Shebeon soils.
Avoca soils are coarser textured than the Grindstone
and Kilmanagh soils. These soils are throughout the unit.

Permeability of the Grindstone and Kilmanagh soils is
moderate in the upper part of the profile and very slow in
the lower part. The Grindstone and Kilmanagh soils have
moderate available water capacity. Runoff is medium
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from the Grindstone soil and slow to ponded from the
Kilmanagh soil. In undrained areas during the winter and
spring months the water table is perched within 1 1/2 to
3 feet of the surface of the Grindstone soil and within 1
foot of the surface of the Kilmanagh soil. The rooting
depth is restricted by very firm material in the substratum
of both soils.

Most areas of these soils are cultivated. They have
good potential for cultivated crops and pasture. The
Grindstone soils of this unit have fair potential for sani-
tary facilities and building site development.

These soils are suited to the cultivated crops common-
ly grown in this area. Wetness, water erosion, and soil
compaction are the major concerns.

Combined surface and subsurface drainage systems
help control wetness. Generally, only low areas and
drainageways need tile drainage. Some nearly level
areas may need a grid system of tile drainage if cash
crops are to be grown. Erosion control structures may be
needed where natural drainageways enter ditches.

Cover crops, grasses, waterways, crop residue man-
agement, and a good rotation using minimum tillage help
to prevent erosion. No-till planting can be used. Working
these soils when they are too wet results in clodding and
compaction. Additional tillage to break up the surface
clods further compacts the lower part of the surface
layer and the subsoil. Compaction inhibits root develop-
ment and reduces crop yields. Surface crusting becomes
more severe when the natural structure of this soil is
destroyed by compaction and by depletion of organic
matter. Surface crusting may prevent the emergence of
seedlings and increase runoff and erosion. Minimum til-
lage or no-till planting, cover crops, returning crop resi-
dues to the soil, and the regular addition of other organic
matter will also help maintain soil tilth.

The use of these soils for pasture is effective in con-
trolling erosion. However, overgrazing or grazing when
these soils are too wet causes surface compaction, ex-
cessive runoff, and erosion. Proper stocking, rotational or
strip grazing, and restricted use during wet periods help
to keep the pasture and soil in good condition.

Most areas of these soils can be developed for recre-
ation if managed properly. These soils have a seasonal
high water table. Use may need to be restricted during
the winter and spring and after heavy rains. Because of
the slow permeability, sanitary facilities for campsites
and picnic areas should be connected to commercial
sewers, if available.

The Grindstone soil of this unit can usually be used as
building sites. The major concerns for both soils are the
seasonal high water table and very slow permeability in
the substratum. These soils are highly susceptible to
frost action. Artificial drainage helps control the high
water table. Basements should be carefully designed to
prevent entry of water. The effect of frost action on local
roads and streets can be controlled by replacing or cov-
ering the upper layer of these soils with a suitable base
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material. It is best not to place buildings on the Kilman-
agh soils.

These soils are in capability subclass llw; Michigan soil
management groups 2.5a-d, 2.5c.

50A—Shebeon-Badaxe sandy loams, 0 to 2 percent
slopes. This map unit consists of nearly level soils that
are somewhat poorly drained. These soils are on flats
and low knolls. Individual areas are irregular in shape
and range from 4 to several thousand acres. The She-
beon soil makes up 30 to 50 percent of the unit. The
Badaxe soil makes up 20 to 30 percent of the unit.
Areas of the two soils are so intricately mixed or so
small that it is not practical to separate them in mapping.

Typically, the Shebeon soil has a surface layer of dark
brown sandy loam about 9 inches thick. The subsoil is
about 8 inches thick. It is mottled, firm clay loam that is
yellowish brown in the upper part and grades to grayish
brown in the lower part. The mottled substratum, to a
depth of about 60 inches, is yellowish brown, firm and
very firm loam. In some places clay has not accumulated
in the subsoil.

Typically, the Badaxe soil has a surface layer of dark
brown sandy loam about 9 inches thick. The subsoil is
brown, mottled, friable sandy loam about 13 inches thick.
The subsoil is brown, mottled, friable sandy loam about
13 inches thick. The substratum, to a depth of about 60
inches, is firm and very firm, yellowish brown loam. In
some places clay has not accumulated in the subsoil.
The lower part of the subsoil is grayish brown in some
areas.

Included with these soils in mapping are small areas of
somewhat poorly drained Avoca and Sanilac soils and
poorly drained Kilmanagh soils. The Avoca and Sanilac
soils are coarser than the Shebeon and Badaxe soils
and are throughout the unit. They make up about 10 to
20 percent of the unit. The Kilmanagh soils are in de-
pressions and drainageways. A few small areas that
have bedrock at a depth of less than 60 inches occur
throughout the map unit.

Permeability of the Shebeon soil is moderate or mod-
erately slow in the upper part of the profile and very slow
in the lower part. Permeability of the Badaxe soil is
moderate in the upper part of the profile and very slow in
the lower part. Both soils have moderate available water
capacity and slow or medium runoff. In undrained areas
the water table is perched within 1 to 2 feet of the
surface of both soils during the winter and spring
months. The rooting depth is restricted by very firm ma-
terial in the substratum of both soils.

Most areas of these soils are cultivated. Potential is
good for cultivated crops and pasture. It is poor for
sanitary facilities and building development.

These soils are suited to cultivated crops commonly
grown in this area. Wetness and soil compaction are the
major concerns.

SOIL SURVEY

Combined surface and subsurface drainage systems
help control wetness. However, the lack of suitable
drainage outlets is a problem in some areas. Shallow
surface ditches a few feet wide and a foot or less deep
are effective in removing surface water from low areas
after heavy rains. Erosion control structures may be
needed where these surface ditches and natural drain-
ageways enter larger ditches.

Working these soils when they are too wet results in
clodding and compaction. Additional tillage to break up
the surface clods further compacts the lower part of the
surface layer and the subsoil. Compaction inhibits root
development and reduces crop yields. Surface crusting
becomes more severe when the natural structure of this
soil is destroyed by compaction and by depletion of
organic matter. Surface crusting may prevent seedling
emergence and increase runoff and erosion. Minimum
tillage, cover crops, returning crop residues to the soil,
and the regular addition of other organic matter will also
help maintain soil tilth.

Undrained areas are sometimes used for pasture.
Overgrazing or grazing when these soils are too wet will
cause surface compaction and destroy the forage plants.
Proper stocking, rotational or strip grazing, and restricted
use during wet periods help to keep the pasture and soil
in good condition.

The use of these soils as building sites and for sani-
tary facilities is limited by the seasonal high water table
and by very slow permeability in the substratum. These
soils are highly susceptible to frost action. Artificial drain-
age helps control the high water table and flooding.
Basements should be carefully designed to prevent entry
of water. The effect of frost action on local roads and
streets can be controlled by replacing or covering the
upper layer of these soils with a suitable base material.

These soils are in capability subclass llw; Michigan soil
management groups 2.5b-d, 3/2b-d.

51B—Guelph-Londo loams, 2 to 6 percent slopes.
This map unit consists of gently undulating soils that are
well drained to somewhat poorly drained. These soils are
in an intricate system of drainageways, divides, swales,
and knolls. Individual areas are irregular in shape and
range from 4 to several thousand acres. The Guelph soil
is well drained and moderately well drained. It is in drain-
ageway divides and on knolls and makes up 40 to 60
percent of the unit. The Londo soil is somewhat poorly
drained. It is in drainageway bottoms and swales and
nearly level areas and makes up 25 to 40 percent of the
unit. Areas of the two soils are so intricately mixed or so
small that it is not practical to separate them in mapping.

Typically, the surface layer of the Guelph soil is dark
brown loam about 9 inches thick. The subsoil is about 12
inches thick. The upper part is dark brown, friable clay
loam. The lower part is dark yellowish brown, firm clay
loam. The substratum, to a depth of about 60 inches, is
dark brown and brown loam. In some areas the soil has
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grayish brown mottles in the subsoil. In some areas the
subsoil is thicker and depth to carbonates is more than
25 inches.

Typically, the surface layer of the Londo soil is very
dark grayish brown loam about 9 inches thick. The mot-
tled subsoil is about 11 inches thick. The upper part is
yellowish brown, friable loam. The lower part is brown,
firm clay loam. The substratum, to a depth of about 60
inches, is brown, mottled loam.

Included with these soils in mapping are small areas of
poorly drained and very poorly drained Parkhill soils.
They are in the most prominent depressions and drain-
ageways.

Permeability of the Guelph soils is moderate. The
Guelph soils have high available water capacity and
medium runoff. Permeability of the Londo soils is moder-
ate or moderately slow. The Londo soils have moderate
available water capacity and medium runoff. In the lower
undrained areas during the winter and spring months the
water table is within 2 1/2 feet of the surface of the
Guelph soil and within 1 to 2 feet of the surface of the
Londo soil.

Most areas of these soils are cultivated. They have
good potential for cultivated crops, pasture, and wood-
land. They have good potential for openland and wood-
land wildlife and recreational uses. They have good to
fair potential for sanitary facilities and building site devel-
opment.

These soils are suited to the cultivated crops common-
ly grown in this area. Water erosion, wetness, and soil
compaction are the major concerns.

Cover crops, grassed waterways, and a good rotation
using minimum tillage or no-till planting help to prevent
erosion. Erosion control structures may be needed
where natural drainageways enter ditches.

Combined surface and subsurface drainage systems
will help control wetness. Generally, only low areas and
drainageways need tile drainage, but some areas that
have only 2 or 3 percent slopes may need a grid system
of tiles if cash crops are to be grown.

Working these soils when they are too wet results in
clodding and compacting. Additional tillage to break up
the surface clods further compacts the lower part of the
surface layer and the subsoil. Compaction inhibits root
development and reduces crop yields. Surface crusting
becomes more severe when the natural structure of this
soil is destroyed by compaction and by depletion of
organic matter. Surface crusting may prevent the emer-
gence of seedlings and increase runoff and erosion.
Minimum tillage or no-till planting, cover crops, returning
crop residues to the soil, and the regular addition of
other organic matter will also help maintain soil tilth.

The use of these soils for pasture is effective in con-
trolling erosion. However, overgrazing will cause surface
compaction, excessive runoff, and erosion. Proper stock-
ing and rotational or strip grazing help to keep the pas-
ture and soil in good condition.
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These soils are sometimes used for small farm wood-
lots. Diseased, crooked, and forked trees and low-value
species should be harvested and the better trees saved.
The native hardwoods will usually regenerate without
planting. If conifer plantations are established, they
should be thinned to prevent crowding and poor growth.

Planting berry-producing shrubs along fence rows will
attract openland wildlife. Wooded areas of these soils
provide good habitat for woodland wildlife.

Most areas of these soils can be developed for recre-
ation. Playgrounds should be developed in the less slop-
ing areas and protected with a sod cover. Paths and
trails are easy to make and maintain. Drainageways and
depressions should be avoided for campsites and picnic
areas.

These soils can generally be used as building sites.
The major limitations are the seasonal high water table
and moderate permeability. The Guelph soil is moderate-
ly susceptible to frost action and the Londo soil is highly
susceptible. Artificial drainage helps control the high
water table. Most soils on knolls and in other areas that
have good surface drainage do not have a seasonal high
water table. Basements should be carefully designed to
prevent entry of water. The effect of frost action on local
roads and streets can be controlled by replacing or cov-
ering the upper layer of these soils with a suitable base
material. It is best not to place buildings on the Londo
soils.

These soils are in capability subclass lle; Michigan soil
management groups 2.5a, 2.5b.

51C—Guelph loam, 6 to 12 percent slopes. This
gently rolling, well drained soil is on knolls and in areas
adjacent to drainageways. Individual areas are irregular
in shape and range from 4 to several hundred acres.

Typically, the surface layer is dark brown loam about 7
inches thick. The subsoil is about 12 inches thick. The
upper part is dark brown, firm clay loam; the lower part is
dark yellowish brown, friable loam. The substratum, to a
depth of about 60 inches, is brown loam. In areas where
this soil has been eroded, the upper part of the subsoil
has been mixed with the remaining surface layer by
plowing. In these areas the surface layer is dark yellow-
ish brown or brown clay loam.

Included with this soil in mapping are small areas of
somewhat poorly drained Londo soils. They are in de-
pressions and drainageways.

Permeability of the Guelph soil is moderate. The
Guelph soil has high available water capacity and rapid
runoff.

Most areas of this soil are cultivated. It has fair poten-
tial for cultivated crops. Potential is good for pasture,
woodland, and openland and woodland wildlife. It is fair
for recreational uses, sanitary facilities, and building de-
velopment.

This soil is suited to small grains, corn, grasses, and
legumes. Water erosion is the major concern. Depres-
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sions and drainageways are wet in the spring and may
need artificial drainage. Cover crops, grassed waterways,
crop residue management, and a good rotation using
minimum tillage or no-till planting help to prevent ero-
sion.

The use of this soil for pasture is effective in control-
ling erosion. However, overgrazing will cause surface
compaction, excessive runoff, and erosion. Proper stock-
ing and rotational or strip grazing help to keep the pas-
ture and soil in good condition.

This soil is sometimes used for small farm woodlots.
Diseased, crooked, and forked trees and low-value spe-
cies should be harvested and the better trees saved.
The native hardwoods will usually regenerate without
planting. If conifer plantations are established, they
should be thinned to prevent crowding and poor growth.

Wooded areas of this soil provide good habitat for
woodland wildlife. Planting berry-producing shrubs along
fence rows will attract openland wildlife.

Most areas of this soil can be developed for recreation
other than playgrounds if protected from water erosion.
A good sod cover should be established where foot
traffic is heavy. Some land shaping may be necessary
for campsites and picnic areas.

This soil can generally be used as building sites. The
major limitations are slope and moderate permeability.
This soil also is moderately susceptible to frost action.
Land forming and placing local roads and streets on the
contour can help correct slope problems. The effect of
frost action on local roads and streets can be controlled
by replacing or covering the upper layers of soil with a
suitable base material.

This soil is in capability subclass llle; Michigan soil
management group 2.5a.

51D—Guelph loam, 12 to 18 percent slopes. This
rolling, well drained soil is on knolls and in areas adja-
cent to drainageways. Individual areas are irregular in
shape and range from 4 to 100 acres.

Typically, the surface layer is brown loam about 7
inches thick. The subsoil is dark brown, firm clay loam
about 9 inches thick. The substratum, to a depth of
about 60 inches, is brown loam. In areas where this soil
has been eroded, the upper part of the subsoil has been
mixed with the remaining surface layer by plowing. In
these areas the surface layer is dark yellowish brown or
brown clay loam.

Included with this soil in mapping are small areas
where slopes are 18 to 25 percent.

Permeability of the Guelph soil is moderate. The
Guelph soil has high available water capacity and rapid
runoff.

Most areas of this soil are cultivated. Potential is fair
for cultivated crops. It is good for pasture, woodland, and
woodland wildlife. It is poor for sanitary facilities and
building site development.

SOIL SURVEY

This soil is suited to small grains, corn, grasses, and
legumes. Water erosion is the major concern. Depres-
sions and drainageways are wet in spring and may need
artificial drainage. Cover crops, grassed waterways, a
good rotation using minimum tillage, and no-till planting
help to prevent erosion.

The use of this soil for pasture is effective in control-
ling erosion. However, overgrazing will cause surface
compaction, excessive runoff, and erosion. Proper stock-
ing and rotational or strip grazing help to keep the pas-
ture and soil in good condition.

This soil is sometimes used for small farm woodlots.
Diseased, crooked, and forked trees and low-value spe-
cies should be harvested and the better trees saved.
The native hardwoods will generally regenerate without
planting. If conifer plantations are established, they
should be thinned to prevent crowding and poor growth.

This soil provides good habitat for woodland wildlife.
Planting berry-producing shrubs along fence rows will
help attract openland wildlife.

This soil can generally be used as building sites. The
major limitations are slope and moderate permeability.
This soil is also moderately susceptible to frost action.
Land forming and placing local roads and streets on the
contour can help correct slope problems. The effect of
frost action on local roads and streets can be controlled
by replacing or covering the upper layers of this soil with
a suitable base material.

This soil is in capability subclass IVe; Michigan soil
management group 2.5a.

53B—Shebeon cobbly loam, 0 to 4 percent slopes.
This nearly level and gently undulating, somewhat poorly
drained soil is on flats and low knolls and in drain-
ageways. Individual areas are irregular or linear in shape
and range from 4 to several hundred acres.

Typically, the surface layer is very dark grayish brown
cobbly loam about 9 inches thick. The mottled subsoil is
about 19 inches thick. The upper part is brown, firm clay
loam. The lower part is yellowish brown, friable loam.
The mottled substratum, to a depth of about 60 inches,
is yellowish brown, firm and very firm loam. In some
places clay has not accumulated in the subsoil. In some
areas the depth to very firm soil is more than 40 inches.

Included with this soil in mapping are small areas of
poorly drained Kilmanagh and Corunna soils and moder-
ately well drained Grindstone soils. The Kilmanagh and
Corunna soils are in depressions and drainageways and
the Grindstone soils are on knolls. A few small areas in
which bedrock is at a depth of less than 60 inches are
throughout the map unit.

Permeability of the Shebeon soil is moderate or mod-
erately slow in the upper part of the profile and very slow
in the lower part. The Shebeon soil has moderate availa-
ble water capacity and medium or slow runoff. In un-
drained areas the water table is perched within 1 to 2
feet of the surface during the winter and spring months.
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The rooting depth is restricted by very firm material in
the substratum.

Most areas of this soil are cultivated. It has good
potential for cultivated crops and pasture. It has poor
potential for sanitary facilities and building site develop-
ment.

This soil is suited to the cultivated crops commonly
grown in this area. Because it is cobbly, seedbed prepa-
ration and harvesting are difficult. If the cobbles are
removed, crop yields improve and equipment wear de-
creases. Wetness and soil compaction are the major
concerns.

Combined surface and subsurface drainage systems
help control wetness; however, some areas lack suitable
outlets. Shallow surface ditches a few feet wide and a
foot or less deep are effective in removing surface water
from low areas after heavy rains. Erosion control struc-
tures may be needed where these surface ditches and
natural drainageways enter larger ditches.

Working this soil when it is too wet results in clodding
and compaction. Additional tillage to break up the sur-
face clods further compacts the lower part of the surface
layer and the subsoil. Compaction inhibits root develop-
ment and reduces crop yields. Surface crusting becomes
more severe when the natural structure of this soil is
destroyed by compaction and by depletion of organic
matter. Surface crusting may prevent the emergence of
seedlings and increase runoff and erosion. Minimum til-
lage, cover crops, returning crop residues to the soil, and
the regular addition of other organic matter will also help
maintain soil tilth.

Undrained areas are sometimes used for pasture.
Overgrazing or grazing when the soil is too wet will
cause surface compaction and destroy the forage plants.
Proper stocking, rotational or strip grazing, and restricted
use during wet periods help to keep the pasture and soil
in good condition.

The use of this soil as building sites and for sanitary
facilities is limited by the seasonal high water table and
by very slow permeability in the substratum. This soil is
also highly susceptible to frost action. Atrtificial drainage
helps control the high water table and flooding. Base-
ments should be carefully designed to prevent entry of
water. The effect of frost action on local roads and
streets can be controlled by replacing or covering the
upper layer of soil with a suitable base material. Small
included areas of moderately well drained soils make the
best sites for a single house. These areas are usually
small knolls or are next to natural drainageways.

This soil is in capability subclass Ilw; Michigan soil
management group 2.5b-d.

54B—Grindstone cobbly loam, 0 to 4 percent
slopes. This nearly level and gently undulating, moder-
ately well drained soil is on flats, on low knolls, and in
areas adjacent to drainageways and low ridges. Individu-
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al areas are irregular in shape and range from 4 to 300
acres.

Typically, the surface layer is dark grayish brown
cobbly loam about 7 inches thick. The subsoil is about
16 inches thick. The upper part is dark yellowish brown,
friable loam; the lower part is dark brown, mottled, firm
clay loam. The substratum, to a depth of about 60
inches, is firm and very firm brown loam. In some areas
the depth to very firm soil is more than 40 inches.

Included with this soil in mapping are small areas of
somewhat poorly drained Shebeon and Badaxe soils.
They are in depressions and drainageways. A few small
areas in which bedrock is at a depth of less than 60
inches are throughout the unit.

Permeability of the Grindstone soil is moderate in the
upper part of the profile and very slow in the lower part.
The Grindstone soil has moderate available water capac-
ity and medium or slow runoff. In undrained areas the
water table is perched within 1 1/2 to 3 feet of the
surface during the winter and spring months. The rooting
depth is restricted by very firm material in the substra-
tum.

Most areas of this soil are cultivated. It has good
potential for cultivated crops and pasture. It has fair to
poor potential for recreational uses. It has fair potential
for sanitary facilities and building site development.

This soil is suited to the cultivated crops commonly
grown in this area. This soil is cobbly, which makes
seedbed preparation and harvesting difficult. If the cob-
bles are removed, crop yields will improve and equip-
ment wear will decrease. Wetness, water erosion, and
soil compaction are also major concerns.

Combined surface and subsurface drainage systems
help control wetness. Generally, only low areas and
drainageways need tile drainage, but some nearly level
areas may need a grid system of tiles if cash crops are
to be grown.

Cover crops, grassed waterways, crop residue man-
agement, and a good rotation using minimum tillage or
no-till planting help to prevent erosion. Erosion control
structures may be needed where natural drainageways
enter ditches.

Working this soil when it is too wet results in clodding
and compaction. Additional tillage to break up the sur-
face clods further compacts the lower part of the surface
layer and the subsoil. Compaction inhibits root develop-
ment and reduces crop yields. Surface crusting becomes
more severe when the natural structure of this soil is
destroyed by compaction and by depletion of organic
matter. Surface crusting may prevent the emergence of
seedlings and increase runoff and erosion. Minimum til-
lage or no-till planting, cover crops, returning crop resi-
dues to the soil, and the regular addition of other organic
matter will maintain soil tilth.

The use of this soil for pasture is effective in control-
ling erosion. However, overgrazing will cause surface
compaction, excessive runoff, and erosion. Proper stock-
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ing, rotational or strip grazing, and restricted use help to
keep the pasture and soil in good condition.

Most areas of this soil can be developed for recreation
if managed properly. Because this soil has a seasonal
high water table, use may need to be restricted during
the winter and spring months and after heavy rains.

This soil can generally be used as building sites. The
major limitations are the seasonal high water table and
very slow permeability in the substratum. This soil is also
highly susceptible to frost action. Artificial drainage helps
control the high water table. Basements should be care-
fully designed to prevent entry of water. The effect of
frost action on local roads and streets can be controlled
by replacing or covering the upper layer of this soil with
a suitable base material.

This soil is in capability subclass Ils; Michigan soil
management group 2.5a-d.

55—Kilmanagh cobbly loam. This nearly level, poorly
drained soil is on flats and in depressions and drain-
ageways. This soil is subject to frequent flooding. Individ-
ual areas are irregular or linear in shape and range from
4 to several hundred acres.

Typically, the surface layer is very dark grayish brown
cobbly loam about 9 inches thick. The subsoil is mottled,
friable loam about 25 inches thick. The upper part is
grayish brown; the lower part is brown. The mottled
substratum, to a depth of about 60 inches, is yellowish
brown, friable loam and brown, very firm loam. In some
areas the depth to very firm soil is more than 50 inches.

Included with this soil in mapping are small areas of
somewhat poorly drained Shebeon and Badaxe soils on
slight knolls. A few small areas in which bedrock is at a
depth of less than 60 inches are throughout the map
unit.

Permeability of the Kilmanagh soil is moderate in the
upper part of the profile and very slow in the lower part.
The Kilmanagh soil has moderate available water capac-
ity and slow to ponded runoff. In undrained areas the
water table is perched within 1 foot of the surface during
the winter and spring months. The rooting depth is re-
stricted by very firm material in the substratum.

Most areas of this soil are cultivated. It has good
potential for cultivated crops and pasture. It has poor
potential for sanitary facilities and building site develop-
ment.

This soil is suited to the cultivated crops commonly
grown in this area. This soil is cobbly, which makes
seedbed preparation and harvesting difficult. If the cob-
bles are removed, crop yields will improve and equip-
ment wear will decrease. Wetness and soil compaction
are the major concerns.

Combined surface and subsurface drainage systems
help control wetness; however, some areas lack suitable
outlets. Shallow surface ditches a few feet wide and a
foot or less deep are effective in removing surface water
from low areas after heavy rains. Erosion control struc-

SOIL SURVEY

tures may be needed where the surface ditches and
natural drainageways enter larger ditches.

Working this soil when too wet results in clodding and
compaction. Additional tillage to break up the surface
clods further compacts the lower part of the surface
layer and the subsoil. Compaction inhibits root develop-
ment and reduces crop yields. Surface crusting becomes
more severe when the natural structure of this soil is
destroyed by compaction and by depletion of organic
matter. Surface crusting may prevent the emergence of
seedlings and increase runoff and erosion. Minimum til-
lage, cover crops, returning crop residues to the soil, and
the regular addition of other organic matter will also help
maintain soil tilth.

Undrained areas are sometimes used for pasture.
Overgrazing or grazing when the soil is too wet will
cause surface compaction and destroy the forage plants.
Proper stocking, rotational or strip grazing, and restricted
use during wet periods help to keep the pasture and soil
in good condition.

The use of this soil as building sites and for sanitary
facilities is severely limited by the high water table and
by flooding. This soil also has very slow permeability in
the substratum and is highly susceptible to frost action.
Artificial drainage helps control the high water table.
Houses on this soil should be built without basements.
The effect of frost action on local roads and streets can
be controlled by replacing or covering the upper layer of
this soil with a suitable base material.

This soil is in capability subclass Ilw; Michigan soil
management group 2.5c¢.

56A—Riverdale-Pipestone complex, 0 to 2 percent
slopes. This map unit consists of nearly level soils that
are somewhat poorly drained. These soils are on flats,
low ridges, and low knolls. Individual areas are irregular
or linear in shape and range from 4 to several hundred
acres. The Riverdale soil makes up 40 to 60 percent of
the unit. The Pipestone soil makes up 20 to 35 percent
of the unit. Areas of the two soils are so intricately mixed
or so small that it is not practical to separate them in
mapping.

Typically, the Riverdale soil has a surface layer of dark
brown loamy sand about 9 inches thick. The very friable,
mottled subsoil is about 16 inches thick. The upper part
is yellowish brown loamy sand; the lower part is dark
yellowish brown gravelly sandy loam. The substratum, to
a depth of about 60 inches, is brown stratified sand and
gravel. In some places clay has not accumulated in the
subsoil. In some places, the soil has a layer of clay
accumulation within 20 inches of the surface. The lower
part of the subsoil in some places is grayish brown. In
some areas there is loamy soil in the substratum.

Typically, the Pipestone soil has a surface layer of
very dark grayish brown sand about 9 inches thick. The
mottled subsoil is about 22 inches thick. The upper part
is dark brown, very friable loamy sand: the lower part is
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brown, loose sand. The substratum, to a depth of about
60 inches, is light yellowish brown, mottled sand. In
some places, precipitated iron, aluminum, and organic
matter have not accumulated in the profile. In other
places, a layer of clay accumulation is in the subsoil. In
some areas there is loamy soil in the substratum.

Included with these soils in mapping are small areas of
Londo soils which are finer textured than the Riverdale
and Pipestone soils and small areas of Rapson soils that
are finer textured in the substratum. They occur through-
out the unit. Also included are poorly drained and very
poorly drained Tobico soils. They are in depressions and
drainageways.

Permeability of the Riverdale soil is moderately rapid.
Permeability of the Pipestone soil is rapid. Both soils
have low available water capacity and slow runoff. In
undrained areas during the winter and spring months the
water table is within 1 to 2 feet of the surface of the
Riverdale soil and within 1/2 to 1 1/2 feet of the surface
of the Pipestone soil.

Most areas of these soils are cultivated or are in
woodland. Potential is fair for cultivated crops and wood-
land. It is good for pasture and openland and woodland
wildlife. It is poor for sanitary facilities and building site
development.

These soils are suited to the cultivated crops common-
ly grown in this area, with the exception of sugar beets.
Wetness, soil blowing, and maintaining the level of or-
ganic matter are the major concerns.

Combined surface and subsurface drainage systems
help control wetness; however, some areas lack suitable
outlets. Shallow surface ditches a few feet wide and a
foot or less deep are effective in removing surface water
from low areas after heavy rains. Erosion control struc-
tures may be needed where these surface ditches and
natural drainageways enter larger ditches.

These soils are often droughty in summer. Irrigation
will increase production. Tree windbreaks, rye buffer
strips, cover crops, and crop residue management can
help control soil blowing. No-till planting is possible on
this soil.

A good system of crop rotation, returning crop resi-
dues to the soil, and regular addition of other organic
matter help maintain or increase the level of organic
matter. This will improve soil fertility and increase the
water available for plants.

Undrained areas are sometimes used for pasture.
During the summer, when these soils often lack sufficient
moisture, overgrazing may result in soil blowing. Proper
stocking, rotational or strip grazing, and restricted use
during dry periods help to keep the pasture and soil in
good condition.

These soils are often wooded but are seldom man-
aged for this use. Most stands are dominated by low-
value species and diseased, crooked, and forked trees.
These should be harvested gradually and the better
trees saved. Open areas should be planted to conifers.

43

Planting more seedlings than necessary helps compen-
sate for high seedling mortality. If conifer plantations are
established, they should be thinned to prevent crowding
and poor growth.

Wooded areas can support wildlife with a moderate
level of management. Woodland wildlife can usually find
adequate food and cover. Berry-producing shrubs can be
planted along fence rows for openland wildlife.

The use of these soils as building sites and for sani-
tary facilities is limited by the seasonal high water table.
These soils are moderately susceptible to frost action. If
they are used for septic tank absoprtion fields, ground
water may be polluted because of the moderately rapid
and rapid permeability of these soils. Artificial drainage
helps control the high water table. Houses on these soils
should be built without basements. The effect of frost
action on local roads and streets can be controlled by
replacing or covering the upper layer of these soils with
a suitable base material.

These soils are in capability subclass Illw; Michigan
soil management groups 4b, 5b.

57A—Londo loam, 0 to 2 percent slopes. This
nearly level, somewhat poorly drained soil is on flats and
low knolls and in drainageways. Individual areas are ir-
regular or linear in shape and range from 4 to several
hundred acres.

Typically, the surface layer is very dark grayish brown
loam about 9 inches thick. The mottled subsoil is about
11 inches thick. The upper part is yellowish brown, fri-
able loam; the lower part is brown, firm clay loam. The
substratum, to a depth of 60 inches, is brown, mottled
loam. In some places, the soil does not have grayish
brown coatings in the subsoil. In some areas there is
very firm soil in the substratum.

Included with this soil in mapping are small areas of
well drained and moderately well drained Guelph soils on
knolls. Also included are poorly drained Parkhill and Co-
runna soils in depressions and drainageways.

Permeability of the Londo soil is moderate or moder-
ately slow. The Londo soil has moderate available water
capacity and medium or slow runoff. In undrained areas
the water table is within 1 to 2 feet of the surface during
the winter and spring months.

Most areas of this soil are cultivated. It has good
potential for cultivated crops and pasture. It has fair to
poor potential for recreational uses and fair potential for
sanitary facilities and building site development.

This soil is suited to cultivated crops commonly grown
in this area. Wetness and soil compaction are the major
concerns.

Combined surface and subsurface drainage systems
help control wetness; however, some areas lack suitable
outlets. Shallow surface ditches a few feet wide and a
foot or less deep are effective in removing surface water
from low areas after heavy rains. Erosion control struc-
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tures may be needed where the surface ditches and
natural drainageways enter larger ditches.

Working this soil when it is too wet results in clodding
and compaction. Additional tillage to break up the sur-
face clods further compacts the lower part of the surface
layer and the subsoil. Compaction inhibits root develop-
ment and reduces crop yields. Surface crusting becomes
more severe when the natural structure of this soil is
destroyed by compaction and by depletion of organic
matter. Surface crusting may prevent the emergence of
seedlings and increase runoff and erosion. Minimum til-
lage, cover crops, returning crop residues to the soil, and
the regular addition of other organic matter will also help
maintain soil tilth.

Undrained areas are sometimes used for pasture.
Overgrazing or grazing when the soil is too wet will
cause surface compaction and destroy the forage plants.
Proper stocking, rotational or strip grazing, and restricted
use during wet periods help to keep the pasture and soil
in good condition.

The use of this soil as building sites and for sanitary
facilities is limited by the seasonal high water table and
by moderate or moderately slow permeability in the sub-
stratum. This soil also is highly susceptible to frost
action. Artificial drainage helps control the high water
table and flooding. Basements should be carefully de-
signed to prevent entry of water. The effect of frost
action on local roads and streets can be controlled by
replacing or covering the upper layer of this soil with a
suitable base material.

This soil is in capability subclass Ilw; Michigan soil
management group 2.5b.

58—Parkhill loam. This nearly level, poorly drained
soil is on flats and in depressions and drainageways.
This soil is subject to frequent flooding. Individual areas
are irregular or linear in shape and range from 4 to 200
acres.

Typically, the surface layer is very dark grayish brown
loam about 9 inches thick. The subsoil is grayish brown,
mottled, friable loam about 23 inches thick. The substra-
tum, to a depth of about 60 inches, is grayish brown,
mottled loam. In some areas there is very firm soil in the
substratum.

Included with this soil in mapping are small areas of
Corunna and Belleville soils which are coarser textured
than the Parkhill soils. They are throughout the soil. Also
included are somewhat poorly drained Londo soils on
knolls.

The Parkhill soil has moderately slow permeability,
high available water capacity, and very slow or ponded
runoff. In undrained areas the water table is within 1 foot
or less of the surface during the winter and spring
months.

Most areas of this soil are cultivated. It has good
potential for cultivated crops, pasture, and wetland wild-
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life. It has poor potential for sanitary facilities and build-
ing site development.

This soil is suited to the cultivated crops commonly
grown in this area. Wetness and soil compaction are the
major concerns.

Combined surface and subsurface drainage systems
help control wetness; however, some areas lack suitable
outlets. Shallow surface ditches a few feet wide and a
foot or less deep are effective in removing surface water
from low areas after heavy rains. Erosion control struc-
tures may be needed where the surface ditches and
natural drainageways enter larger ditches.

Working this soil when it is too wet results in clodding
and compaction. Additional tillage to break up the sur-
face clods further compacts the lower part of the surface
layer and the subsoil. Compaction inhibits root develop-
ment and reduces crop yields. Surface crusting becomes
more severe when the natural structure of this soil is
destroyed by compaction and by depletion of organic
matter. Surface crusting may prevent the emergence of
seedlings and increase runoff and erosion. Minimum til-
lage, cover crops, returning crop residues to the soil, and
the regular addition of other organic matter will also help
maintain soil tilth.

Undrained areas are sometimes used for pasture.
Overgrazing or grazing when the soil is too wet will
cause surface compaction and destroy the forage plants.
Proper stocking, rotational or strip grazing, and restricted
use during wet periods help to keep the pasture and soil
in good condition.

Shallow ponds can be dug to encourage wetland wild-
life. Reeds, sedges, cattails, and marsh grasses will
become naturally established to provide food and__r_al.vj
Deep ponds can be dug and stocked with fish (fig. 11).

The use of this soil as building sites and for sani ary
facilities is severely limited by the high water table and
by flooding. This soil also has moderately slow perme-
ability in the substratum and is highly susceptible to frost
action. Artificial drainage helps control the high water
table. Houses on this soil should be built without base-
ments. The effect of frost action on local roads and
streets can be controlled by replacing or covering the
upper layer of this soil with a suitable base material.

This soil is in capability subclass Ilw; Michigan soil
management group 2.5c.

60—Pinnebog muck. This nearly level, very poorly
drained soil is in bogs. This soil is subject to frequent
flooding. Individual areas are irregular in shape and
range from 4 to several hundred acres.

Typically, the surface layer is black muck about 34
inches thick. The substratum, to a depth of about 60
inches, is dark reddish brown mucky peat and muck. In
some places the muck and mucky peat are underlain by
mineral material at depths of less than 51 inches. In
some places, the soil lacks mucky peat in the substra-
tum.
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Figure 11.—A pond dug on Parkhill loam.

Included with this soil in mapping are small areas of
Linwood soils which have thinner organic layers than the
Pinnebog soils. They are throughout the unit.

The Pinnebog soil has moderate or moderately rapid
permeability, very high available water capacity, and very
slow or ponded runoff. In undrained areas the water
table is within 1 foot of the surface during the winter and
spring months. The high pH of this organic soil may
cause a deficiency of boron in sugar beets; of manga-
nese in beans, oats, wheat, sugar beets, and barley; and
of zinc in beans and corn.

Most areas of this soil are in woodland. Potential is fair
for cultivated crops and pasture. It is poor for woodland.
It is good for wetland wildlife. It is poor for sanitary
facilities and building site development.

This soil is suited to the cultivated crops commonly
grown in this area if drainage is possible. Wetness, frost,
and soil blowing are the major concerns. The lack of
suitable outlets and hazard of frost are limitations in
most areas.

Surface drainage is needed for pasture. Most areas
remain undrained for lack of outlets.

Woodland production is generally not economically
practical on these soils. Trees grow slowly because of
the high water table. Many areas are too wet for trees
and grow only shrubs. Trees are susceptible to being
blown over because of the wetness and instability of this

soil. Planting seedlings is difficult because this soil is
generally too wet.

Shallow ponds can be dug to encourage wetland wild-
life. Reeds, sedges, cattails, and marsh grasses will
become naturally established to provide food and cover.
Deep ponds can be dug and stocked with fish. Sides
need to be gently graded to prevent caving and slough-
ing.

The use of this soil for building sites is not practical.
The high water table and instability of this soil are ex-
tremely difficult to overcome.

This soil is in capability subclass Vw; Michigan soil
management group Mc.

62—Essexville loamy sand. This nearly level, poorly
drained or very poorly drained soil is on flats. It is subject
to frequent flooding. Individual areas are irregular in
shape and range from 4 to 300 acres.

Typically, the surface layer is black, calcareous loamy
sand about 12 inches thick. The mottled substratum is
light brownish gray, loose sand and grayish brown loam.
In some places the surface 10 inches is not calcareous.
Some places have a brown substratum. In some areas
there is less than 18 inches, and in some other areas
more than 40 inches, of sandy soil over loamy soil.

Included with this soil in mapping are small areas of
Tappan soils which are finer textured than Essexville
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soils. They are throughout the unit. Also included are
somewhat poorly drained Avoca soils on slight knolls.

Permeability of the Essexville soil is rapid in the upper
part of the profile and moderately slow in the lower part.
The Essexville soil has moderate available water capac-
ity and very slow or ponded runoff. In undrained areas
the water table is within 1 foot of the surface during the
winter and spring months. The surface layer contains
free lime, which may cause manganese deficiency in
sugar beets, beans, oats, and barley. It may also cause
zinc deficiency in corn and beans.

Most areas of this soil are cultivated. It has fair poten-
tial for cultivated crops and good potential for pasture. It
has poor potential for sanitary facilities and building site
development.

This soil is suited to the cultivated crops commonly
grown in this area. Wetness and soil blowing are the
major concerns.

Combined surface and subsurface drainage systems
help control wetness; however, some areas lack suitable
outlets. Shallow surface ditches a few feet wide and a
foot or less deep are effective in removing surface water
from low areas after heavy rains. Erosion control struc-
tures may be needed where these surface ditches and
natural drainageways enter larger ditches.

This soil is often droughty in summer. Irrigation will
increase production. Tree windbreaks, rye buffer strips,
cover crops, a good system of crop rotation, crop resi-
due management, and no-till planting can help control
soil blowing.

Undrained areas are sometimes used for pasture.
Overgrazing or grazing when the soil is too wet will
destroy the forage plants. Proper stocking, rotational or
strip grazing, and restricted use during wet periods help
to keep the pasture and soil in good condition.

The use of this soil as building sites and for sanitary
facilities is severely limited by the high water table and
by flooding. This soil also has moderately slow perme-
ability in the substratum and is highly susceptible to frost
action. Artificial drainage helps control the high water
table. Houses on this soil should be built without base-
ments. The effect of frost action on local roads and
streets can be controlled by replacing or covering the
upper layer of this soil with a suitable base material.

This soil is in capability subclass Illw; Michigan soil
management group 4/2c-c.

63—Pits. These are miscellaneous areas from which
the soil materials have been removed, leaving a pit, or
depressed area, enclosed by walls of variable steepness.
Rock or unconsolidated material of any texture has been
removed for use elsewhere as fill or aggregate. The pit
bottoms may be dry or seasonally flooded, but are not
flooded year round. Individual areas of this unit range
from 4 to several hundred acres.
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Most of these areas remain idle. An individual assess-
ment of each is necessary to determine its potential for
different uses.

This map unit is in capability subclass Vllis.

64—Udipsamments, nearly level. These are areas
from which the original soil material has been removed
or in which the original soil has been covered with fill.
This usually results in a nearly level area. The soils are
excessively drained to somewhat poorly drained. Most of
these areas are the result of the removal of sandy ridges
or knolls for use elsewhere as fill or sand, or the filling of
depressions and flat swampy areas prior to building. Indi-
vidual areas range from 4 to several hundred acres.

A typical area has pale brown sand in the upper part
and brown, mottled sand in the lower part.

A broad level of classification is used for the soils of
this map unit because of the wide variation observed in
the profiles of the soils examined. For example, in many
places there is loamy material at a depth of 40 to 60
inches. Depth to mottling may range from 12 inches to
more than 60 inches.

Most areas of these soils remain idle or are used as
building sites. An individual assessment of each area is
needed to determine the potential for different uses.

This map unit is in capability subclass Vis.

Use and management of the soils

This soil survey is an inventory and evaluation of the
soils in the survey area. It can be used to adjust land
uses to the limitations and potentials of natural re-
sources and the environment. Also, it can help avoid
soil-related failures in land uses.

In preparing a soil survey, soil scientists, conservation-
ists, engineers, and others collect extensive field data
about the nature and behavior characteristics of the
soils. They collect data on erosion, droughtiness, flood-
ing, and other factors that affect various soil uses and
management. Field experience and collected data on
soil properties and performance are used as a basis in
predicting soil behavior.

Information in this section can be used to plan the use
and management of soils for crops and pasture; as
woodland; as sites for buildings, sanitary facilities, high-
ways and other transportation systems, and parks and
other recreation facilities; and for wildlife habitat. It can
be used to identify the potentials and limitations of each
soil for specific land uses and to help prevent construc-
tion failures caused by unfavorable soil properties.

Planners and others using soil survey information can
evaluate the effect of specific land uses on productivity
and on the environment in all or part of the survey area.
The survey can help planners to maintain or create a
land use pattern in harmony with the natural soil.
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Contractors can use this survey to locate sources of
sand and gravel, roadfill, and topsoil. They can use it to
identify areas where bedrock, wetness, or very firm soil
layers can cause difficulty in excavation.

Health officials, highway officials, engineers, and
others may also find this survey useful. The survey can
help them plan the safe disposal of wastes and locate
sites for pavements, sidewalks, campgrounds, play-
grounds, lawns, and trees and shrubs.

Crops and pasture

Dwight L. Quisenberry, agronomist, Scil Conservation Service, assist-
ed in preparing this section.

General management needed for crops and pasture is
suggested in this section. The crops or pasture plants
best suited to the soils, including some not commonly
grown in the survey area, are identified; the system of
land capability classification used by the Soil Conserva-
tion Service is explained; and the estimated yields of the
main crops and hay and pasture plants are listed for
each soil.

Planners of management systems for individual fields
or farms should consider the detailed information given
in the description of each soil under “Soil maps for
detailed planning.” Specific information can be obtained
from the local office of the Soil Conservation Service or
the Cooperative Extension Service.

More than 411,000 acres in the survey area were used
for crops and pasture in 1976, according to the Agricul-
tural Stabilization and Conservation Service and the Con-
servation Needs Inventory. Of this total, about 114,000
acres were used for corn, 15,000 acres for sugar beets,
85,000 acres for dry beans, 86,000 acres for small grain,
mainly wheat and oats, and the rest was mainly hay and
pasture.

Field crops commonly grown in the county are corn,
dry beans, sugar beets, soybeans, and, to a limited
extent, potatoes. Wheat and oats are the common small
grains. Smaller acreages of barley and rye are grown.
Grass seed can be produced from bromegrass, fescue,
and redtop if economic conditions are favorable.

Special crops grown commercially in the county are
very limited. There are small acreages of strawberries
and cucumbers and a small number of tree farms and
nurseries.

Latest information and suggestions for growing special
crops can be obtained from local offices of the Coopera-
tive Extension Service and the Soil Conservation Serv-
ice.

Huron County is one of the top crop producing coun-
ties in Michigan. More than 89 percent of the total area
is in farms, and much of this farmland has a capability
classification of Il, which means that it has only moder-
ate limitations. Food production could be increased by
applying soil and water conservation practices and ex-
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tending the latest crop production technology to all crop-
land in the county. This soil survey can suggest appropri-
ate practices and technology.

Many concepts in agriculture are changing. Farm size
has increased, and farm operations are becoming highly
mechanized and scientific. In spite of changes in farm
operation, however, farmers still face the same soil relat-
ed problems. The following describes some of these soil
management concerns.

Soil blowing is a hazard on the sandy Avoca, Covert,
Rapson, Pipestone, Belleville, Plainfield, Granby, River-
dale, and Wasepi soils and on the muck of the Aurelius,
Linwood, and Pinnebog soils. Crop damage can be
severe in a few hours if winds are too strong and the
soils are dry and bare of vegetation or surface muich.
Maintaining vegetative cover, planting rye buffer strips, or
using surface mulch minimizes soil blowing on these
soils. Windbreaks of adapted shrubs such as Tatarian
honeysuckle or redosier dogwood are effective in reduc-
ing erosion on the muck soils.

Information on erosion control for each kind of soil is
available in local offices of the Soil Conservation Serv-
ice.

Soil drainage is the major management need on much
of the acreage used for crops and pasture in the survey
area. Some soils are naturally so wet that the production
of crops common to the area is not possible unless they
are drained. These are the poorly drained or very poorly
drained Bach, Belleville, Granby, Parkhill, and Tobico
soils; the poorly drained Filion, Corunna, Kilmanagh, and
Tappan soils; and very poorly drained organic Aurelius,
Linwood, and Pinnebog soils.

Unless artificially drained, the somewhat poorly
drained soils are so wet that crops are damaged during
most years. In this category are the Aubarque, Avoca,
Badaxe, Rapson, Londo, Pipestone, Riverdale, Wasepi,
Sanilac, and Shebeon soils.

Guelph and Boyer soils have good natural drainage
most of the year. Artificial drainage is needed in some
areas of wetter soils along drainageways and swales that
are commonly included in areas of the moderately well
drained Covert, Deerton Variant, Gagetown, and Grind-
stone soils. Because these soils have a seasonal high
water table, they may be slow to dry out for spring
planting.

The design of both surface and subsurface drainage
systems varies with the drainage of the soil. A combina-
tion of surface drainage and tile drainage is needed for
most areas of the somewhat poorly drained, poorly
drained, and very poorly drained soils if they are used for
intensive row cropping. Random tile drainage is usually
adequate for the moderately well drained soils. Finding
adequate outlets for tile drainage systems is difficult in
many areas of Filion, Bach, Belleville, Corunna, Kilman-
agh, Parkhill, and Tobico soils.

Soil erosion is a major problem on some of the crop-
land in Huron County. If the slope is more than 2 per-
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cent, erosion is a major hazard. Guelph soils, for exam-
ple, have slopes of 2 to 18 percent. Grindstone, Aubar-
que, Deerton Variant, Gagetown, and Pipestone soils
have some slopes of more than 2 percent that have an
additional problem of wetness.

Loss of the surface layer by erosion is damaging for
two reasons—it reduces soil productivity and causes
sedimentation of streams. Productivity is reduced be-
cause part of the subsoil is incorporated into the plow
layer. The dominantly clay loam subsoil in the Guelph
soils is less friable and contains less available moisture
than the surface layer. Loss of the surface layer also
limits the depth of the root zone on bedrock-controlled
soils like Deerton Variant. Erosion reduces productivity
on soils that tend to be droughty, such as the Boyer
soils. Soil erosion can result in sediment entering
streams. Control of erosion minimizes the pollution of
streams by sediment and improves the quality of water
for municipal use, for recreation, and for fish and wildlife.

Erosion control provides a protective surface cover,
reduces runoff, and increases infiltration. A cropping
system that keeps a vegetative cover on the soil for
extended periods can hold soil erosion losses to
amounts that will not reduce the productive capacity of
the soils. On livestock farms, where hay and pasture are
needed, the legume and grass forage crops in the crop-
ping system reduce erosion on sloping land and also
provide nitrogen and improve tilth for the following crop.

Slopes are so short and irregular that contour tillage is
not practiced in most areas of the sloping Guelph and
Boyer soils. These soils need minimum tillage or a crop-
ping system that provides substantial vegetative cover to
control erosion. Minimizing tillage and leaving crop resi-
dues on the surface help to increase infiltration and
reduce the hazards of runoff and erosion. No-tillage for
corn is effective in reducing erosion on the gently sloping
or sloping soils. It is more difficult to practice successful-
ly, however, where the clay loam subsoil has been mixed
with the surface layer.

The use of grass or sod waterways is popular for
erosion control in the survey area. Permanent vegetative
cover is maintained in areas where natural surface water
runoff concentrates.

Soil fertility is naturally low in the sandy soils and
medium in most of the loamy soils. It is high in the poorly
drained loamy Kilmanagh and Parkhill soils. Most of the
soils in the survey area are neutral or mildly alkaline. The
Bach, Sanilac, Tappan, Gagetown, and Aubarque soils
are calcareous or are calcareous within 10 inches of the
surface. The high pH level of these soils causes defi-
ciencies of manganese, boron, and zinc in certain row
crops. The Covert, Deerton Variant, and Pipestone soils
are medium acid. They may require applications of lime
to raise the pH level sufficiently for good growth of al-
falfa and other crops that grow best on nearly neutral
soils. On all soils, additions of lime and fertilizer should
be based on the results of soil tests, on the need of the
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crop, and on the expected level of yields. The Coopera-
tive Extension Service can help in determining the kind
and amount of fertilizer and lime to apply|(4).]

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

Many of the soils used for crops in the survey area
have a loamy surface layer. Generally the structure of
such soils is weak. Heavy machinery will compress and
crush aggregates of a soil that is too wet to work. Plow-
ing, tilling, cultivating or other operations of machinery on
soils that are too wet will result in soil compaction and
surface crusting. The crust is hard when it is dry, and it is
nearly impervious to water. Once the crust forms, it re-
duces infiltration and increases runoff. Excessive tillage
creates very small and less stable aggregates. Such
small particles form crusts and blow and wash away
more readily than larger particles.

Adequate surface and subsurface drainage, timely field
operations on relatively dry soil, minimum tillage, and
maintaining the level of organic matter will improve soil
structure and reduce soil compaction and the formation
of crusts.

Maintaining good tilth on soils of the survey area is
difficult. Tilth can be improved by good drainage, com-
bining field operations, and maintaining and improving
the organic matter content of the soil.

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 In any given year, yields may be
higher or lower than those indicated in the table because
of variations in rainfall and other climatic factors.

The yields are based mainly on the experience and
records of farmers, conservationists, and extension
agents. Available yield data from nearby counties and
results of field trials and demonstrations are also consid-
ered.

The management needed to obtain the indicated
yields of the various crops depends on the kind of soil
and the crop. Management can include drainage, erosion
control, and protection from flooding; the proper planting
and seeding rates; suitable high-yielding crop varieties:
appropriate and timely tillage; control of weeds, plant
diseases, and harmful insects; favorable soil reaction
and optimum levels of nitrogen, phosphorus, potassium,
and trace elements for each crop; effective use of crop
residue, barnyard manure, and green-manure crops; and
harvesting that insures the smallest possible loss.

The estimated yields reflect the productive capacity of
each soil 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.
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Crops other than those shown inare grown in
the survey area, but estimated yields are not listed be-
cause the acreage of such crops is small. The local
office of the Soil Conservation Service or of the Cooper-
ative Extension Service can provide information about
the management and productivity of the soils.

Land capability classification

Land capability classification shows, in a general wa
the suitability of soils for most kinds of field crops
Crops that require special management are excluded.
The soils are grouped according to their limitations for
field crops, the risk of damage if they are used for crops,
and the way they respond to management. The grouping
does not take into account major and generally expen-
sive landforming that would change slope, depth, or
other characteristics of the soils, nor does it consider
possible but unlikely major reclamation projects. Capabili-
ty classification is not a substitute for interpretations de-
signed to show suitability and limitations of groups of
soils for rangeland, for woodland, and for engineering
purposes.

In the capability system, soils are generally grouped at
three levels: capability class, subclass, and unit. Only
class and subclass are used in this survey. These levels
are defined in the following paragraphs.

Capability classes, the broadest groups, are designat-
ed by Roman numerals | through VIIl. The numerals
indicate progressively greater limitations and narrower
choices for practical use. The classes are defined as
follows:

Class | soils have slight limitations that restrict their
use.

Class |l soils have moderate limitations that reduce the
choice of plants or that require moderate conservation
practices.

Class Il soils have severe limitations that reduce the
choice of plants or that require special conservation
practices, or both.

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

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

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

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

Class VIl soils and miscellaneous areas have limita-
tions that nearly preclude their use for commercial crop
production.

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

In class | there are no subclasses because the soils of
this class have few limitations. Class V contains only the
subclasses indicated by w, s, or ¢ because the soils in
class V are subject to little or no erosion. 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 shown in table 6. The capability classification of
each map unit is given in the section “Soil maps for
detailed planning.”

Listed at the end of each description of a map unit in
the section “Soil maps for detailed planning” is the ca-
pability subclass and Michigan soil management group.
The soil management groups for the soil complexes are
listed in the order of the series named. These groups are
used for making recommendations about lime and fertil-
izer, about artificial drainage, and about other practices.
For explanation of these groups refer to Michigan State
University Research Rep 54 "“Soil Management Units
and Land Use Planning”

The soils are assigned to management groups accord-
ing to dominant profile texture and natural drainage con-
ditions. Mineral soils are given a number based on the
dominant profile texture as follows: 0—fine clay, more
than 60 percent clay; 1—clay, 40-60 percent clay; 1.5—
clay loam and silty clay loam; 2.5—loam and silt loam:
3—sandy loam; 4—loamy sand; and 5—sand. Soils de-
veloped from uniform parent materials are represented
by one number. Soils that developed from several parent
materials or that have contrasting textures in their pro-
files are represented by fractions. The numerator repre-
sents the texture of the upper layers and the denomina-
tor the lower layers. For example, 3/2 represents soils
with 20 to 40 inches of sandy loam over loam to silty
clay loam.

For alluvial or lowland soils that formed in stratified
materials and are subject to flooding, the numbers are
preceded by a capital “L."” Bedrock is indicated by “R.”
Soils that are 20 to 40 inches deep over bedrock, for
example, might be 3/R—sandy loam over bedrock.

Organic soils are indicated by a capital “M" for muck
or peat. Thin, 16 to 51 inch, organic soils are subdivided
by characteristics of the underlying mineral materials:
M/3—muck over sandy loam to clay loam; M/4—muck
over loamy sand or sand; M/m—muck over marl. Thick,
deeper than 51 inch, organic soils are given only the
symbol “M."

Lower case letters are used after the above letters or
numbers to indicate natural drainage conditions: a—well
drained and moderately well drained: b—somewhat
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poorly drained; and c—poorly drained and very poorly
drained.

Other soil profile characteristics important to land use
planning are indicated by adding a dash and a second
lower case letter to the symbol. A lower case “a" after a
dash indicates soils with a very strongly acid (pH less
than 4.5) subsoil. A lower case “'s" indicates stratified
fine sands and silts.

Woodland management and productivity

Table 7|can be used by woodland owners or forest

managers in planning the use of soils for wood crops.
Only those soils suitable for wood crops are listed. The
table lists the ordination (woodland suitability) symbol for
each soil. Soils assigned the same ordination symbol
require the same general management and have about
the same potential productivity.

The first part of the ordination symbol, a number, indi-
cates the potential productivity of the soils for important
trees. The number 1 indicates very high productivity; 2,
high; 3, moderately high; 4, moderate; and 5, low. The
second part of the symbol, a letter, indicates the major
kind of soil limitation. The letter x indicates stoniness or
rockiness; w, excessive water in or on the soil; ¢, toxic
substances in the soil; d, restricted root depth; ¢, clay in
the upper part of the soil; s, sandy texture; f, high con-
tent of coarse fragments in the soil profile; and r, steep
slopes. The letter o indicates that limitations or restric-
tions are insignificant. If a soil has more than one limita-
tion, the priority is as follows: x, w, t, d, c, s, f, and r.

In m&l slight, moderate, and severe indicate the
degree of the major soil limitations to be considered in
management.

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 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 exces-
sive loss of sail.

Ratings of equipment limitation reflect the characteris-
tics and conditions of the soil that restrict use of the
equipment generally needed in woodland management
or harvesting. A rating of s/ight indicates that use of
equipment is not limited to a particular kind of equipment
or time of year; moderate indicates a short seasonal
limitation or a need for some modification in manage-
ment or in equipment; and 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 to which
the soil affects the mortality of tree seedlings. Plant
competition is not considered in the ratings. The ratings
apply to seedlings from good stock that are properly
planted during a period of sufficient rainfall. A rating of
slight indicates that the expected mortality is less than
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25 percent; moderate, 25 to 50 percent; and severe,
more than 50 percent.

Ratings of windthrow hazard are based on soil charac-
teristics that affect the development of tree roots and
the ability of the soil to hold trees firmly. A rating of slight
indicates that a few trees may be blown down by normal
winds; moderate, that some trees will be blown down
during periods of excessive soil wetness and strong
winds; and severe, that many trees are blow down during
periods of excessive soil wetness and moderate or
strong winds.

The potential productivity of merchantable or common
trees on a soil is expressed as a site /ndex. This index is
the average height, in feet, that dominant and codomin-
ant trees of a given species attain in a specified number
of years. The site index applies to fully stocked, even-
aged, unmanaged stands. Commonly grown trees are
those that woodland managers generally favor in inter-
mediate or improvement cuttings. They are selected on
the basis of growth rate, quality, value, and marketability.

Trees to plant are those that are suited to the soils
and to commercial wood production.

Windbreaks and environmental plantings

Windbreaks protect livestock, buildings, and yards
from wind and snow. They also protect fruit trees and
gardens, and they furnish habitat for wildlife. Several
rows of low- and high-growing broadleaf and coniferous
trees and shrubs provide the most protection.

Field windbreaks are narrow plantings made at right
angles to the prevailing wind and at specific intervals
across the field. The interval depends on the erodibility
of the soil. Field windbreaks protect cropland and crops
from wind, hold snow on the fields, and provide food and
cover for wildlife.

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

shows the height that locally grown trees and
shrubs are expected to reach in 20 years on various
soils. The estimates in table 8 are based on measure-
ments and observation of established plantings that have
been given adequate care. They can be used as a guide
in planning windbreaks and screens. Additional informa-
tion on planning windbreaks and screens and planting
and caring for trees and shrubs can be obtained from
local offices of the Soil Conservation Service or the
Cooperative Extension Service or from a nursery.

Recreation

The soils of the survey area are rated in table 9 ac-
cording to limitations that affect their suitability for recre-
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ation. The ratings are based on restrictive soil features,
such as wetness, slope, and texture of the surface layer.
Susceptibility to flooding is considered. Not considered in
the ratings, but important in evaluating a site, are the
location and accessibility of the area, the size and shape
of the area and its scenic quality, vegetation, access to
water, potential water impoundment sites, and access to
public sewerlines. The capacity of the soil to absorb
septic tank effluent and the ability of the soil to support
vegetation are also important. Soils subject to flooding
are limited for recreation use by the duration and intensi-
ty of flooding and the season when flooding occurs. In
planning recreation facilities, onsite assessment of the
height, duration, intensity, and frequency of flooding is
essential.

In fable 9]the degree of soil limitation is expressed as
slight, moderate, or severe. Slight means that soil prop-
erties are generally favorable and that limitations are
minor and easily overcome. Moderate means that limita-
tions can be overcome or alleviated by planning, design,
or special maintenance. Severe means that soil proper-
ties are unfavorable and that limitations can be offset
only by costly soil reclamation, special design, intensive
maintenance, limited use, or by a combination of these
measures.

The information in table 9 can be supplemented by

other information in this survey, for example, i reta-
tions for septic tank absorption fields in ftable 12]|and

interpretations for dwellings without basements and for
local roads and streets in

Camp areas require site preparation such as shaping
and leveling the tent and parking areas, stabilizing roads
and intensively used areas, and installing sanitary facili-
ties and utility lines. Camp areas are subject to heavy
foot traffic and some vehicular traffic. The best soils
have mild slopes and are not wet or subject to flooding
during the period of use. The surface has few or no
stones or boulders, absorbs rainfall readily but remains
firm, and is not dusty when dry. Strong slopes and
stones or boulders can greatly increase the cost of con-
structing campsites.

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

Playgrounds require soils that can withstand intensive
foot traffic. The best soils are almost level and are not
wet or subject to flooding during the season of use. The
surface is free of stones and boulders, is firm after rains,
and is not dusty when dry. If grading is needed, the
depth of the soil over bedrock or a hardpan should be
considered.

Paths and trails for hiking, horseback riding, and bicy-
cling should require little or no cutting and filling. The

51

best soils are not wet, are firm after rains, are not dusty
when dry, and are not subject to flooding more than
once a year during the period of use. They have moder-
ate slopes and few or no stones or boulders on the
surface.

Golf fairways are subject to heavy foot traffic and
some light vehicular traffic. Cutting or filling may be re-
quired. The best soils for use as golf fairways are firm
when wet, are not dusty when dry, and are not subject to
prolonged flooding during the period f ''se. They have
moderate slopes and no stones or boulders on the sur-
face. The suitability of the soil for tees or greens is not
considered in rating the soils.

Wildlife habitat

Soils affect the kind and amount of vegetation that is
available to wildlife as food and cover. They also affect
the construction of water impoundments. The kind and
abundance of wildlife depend largely on the amount and
distribution of food, cover, and water. Wildlife habitat can
be created or improved by planting appropriate vegeta-
tion, by maintaining the existing plant cover, or by pro-
moting the natural establishment of desirable plants.

In the soils in the survey area are rated
according to their potential for providing habitat for var-
ious kinds of wildlife. This information can be used in
planning parks, wildlife refuges, nature study areas, and
other developments for wildlife; in selecting soils that are
suitable for establishing, improving, or maintaining specif-
ic elements of wildlife habitat; and in 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 indicates that the element or
kind of habitat is easily established, improved, or main-
tained. Few or no limitations affect management, and
satisfactory results can be expected. A rating of fair
indicates that the element or kind of habitat can be
established, improved, or maintained in most places.
Moderately intensive management is required for satis-
factory results. A rating of poor indicates that limitations
are severe for the designated element or kind of habitat.
Habitat can be created, improved, or maintained in most
places, but management is difficult and must be inten-
sive. A rating of very poor indicates that restrictions for
the element or kind of habitat are very severe and that
unsatisfactory results can be expected. Creating, improv-
ing, or maintaining habitat is impractical or impossible.

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

Grain and seed crops are domestic grains and seed-
producing herbaceous plants. Soil properties and fea-
tures that affect the growth of grain and seed crops are
depth of the root zone, texture of the surface layer,
available water capacity, wetness, slope, surface stoni-
ness, and flood hazard. Soil temperature and soil mois-
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ture are also considerations. Examples of grain and seed
crops are corn, wheat, oats, and barley.

Grasses and legumes are domestic perennial grasses
and herbaceous legumes. Soil properties and features
that affect the growth of grasses and legumes are depth
of the root zone, texture of the surface layer, available
water capacity, wetness, surface stoniness, flood hazard,
and slope. Soil temperature and soil moisture are also
considerations. Examples of grasses and legumes are
fescue, timothy, bromegrass, clover, and alfalfa.

Wild herbaceous plants are native or naturally estab-
lished grasses and forbs, including weeds. Soil proper-
ties and features that affect the growth of these plants
are depth of the root zone, texture of the surface layer,
available water capacity, wetness, surface stoniness, and
flood hazard. Soil temperature and soil moisture are also
considerations. Examples of wild herbaceous plants are
honeysuckle, goldenrod, blackberry, and sumac.

Hardwood frees and woody understory produce nuts
or other fruit, buds, catkins, twigs, bark, and foliage. Soil
properties and features that affect the growth of hard-
wood trees and shrubs are depth of the root zone, the
available water capacity, and wetness. Examples of
these plants are oak, poplar, cherry, apple, hawthorn,
dogwood, hickory, blackberry, and blueberry. Examples
of fruit-producing shrubs that are suitable for planting on
soils rated good are Russian-olive, autumn-olive, and
crabapple.

Coniferous plants furnish browse, seeds, and cones.
Soil properties and features that affect the growth of
coniferous trees, shrubs, and ground cover are depth of
the root zone, available water capacity, and wetness.
Examples of coniferous plants are pine, spruce, fir,
cedar, and juniper.

Wetland plants are annual and perennial wild herba-
ceous plants that grow on moist or wet sites. Submerged
or floating aquatic plants are excluded. Soil properties
and features affecting wetland plants are texture of the
surface layer, wetness, reaction, slope, and surface
stoniness. Examples of wetland plants are smartweed,
wild millet, wildrice, cordgrass, rushes, sedges, and
reeds.

Shallow water areas have an average depth of less
than 5 feet. Some are naturally wet areas. Others are
created by dams, levees, or other water-control struc-
tures. Soil properties and features affecting shallow
water areas are depth to bedrock, wetness, surface
stoniness, slope, and permeability. Examples of shallow
water areas are marshes, waterfowl feeding areas, and
ponds.

The habitat for various kinds of wildlife is described in
the following paragraphs.

Habitat for openland wildlife consists of cropland, pas-
ture, meadows, and areas that are overgrown with
grasses, herbs, shrubs, and vines. These areas produce
grain and seed crops, grasses and legumes, and wild
herbaceous plants. The wildlife attracted to these areas
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include bobwhite quail, pheasant, meadowlark, field spar-
row, cottontail rabbit, and red fox.

Habitat for woodland wildlife consists of areas of de-
ciduous plants or coniferous plants or both and associat-
ed grasses, legumes, and wild herbaceous plants. Wild-
life attracted to these areas include owls, ruffed grouse,
woodcock, thrushes, woodpeckers, squirrels, gray fox,
raccoon, deer, and opossum.

Habitat for wetland wildlife consists of open, marshy or
swampy shallow water areas. Some oi the wildlife at-
tracted to such areas are ducks, geese, herons, shore
birds, muskrat, mink, and beaver.

Engineering

This section provides information for planning land
uses related to urban development and to water man-
agement. Soils are rated for various uses, and the most
limiting features are identified. The ratings are given in
the following tables: Building site development, Sanitary
facilities, Construction materials, and Water manage-
ment. The ratings are based on observed performance
of the soils and on the estimated data and test data in
the “Soil properties” section.

Information in this section is intended for land use
planning, for evaluating land use alternatives, and for
planning site investigations prior to design and construc-
tion. The information, however, has limitations. For ex-
ample, estimates and other data generally apply only to
that part of the soil within a depth of 5 or 6 feet Be-
cause of the map scale, small areas of different soils
may be included within the mapped areas of a specific
soil.

The information is not site specific and does not elimi-
nate the need for onsite investigation of the soils or for
lesting and analysis by personnel experienced in the
design and construction of engineering works.

Government ordinances and regulations that restrict
certain land uses or impose specific design criteria were
not considered in preparing the information in this sec-
tion. Local ordinances and regulations need to be con-
sidered in planning, in site selection, and in design.

Soil properties, site features, and observed perform-
ance were considered in determining the ratings in this
section. During the fieldwork for this soil survey, determi-
nations were made about grain-size distribution, liquid
limit, plasticity index, soil reaction, depth to bedrock,
hardness of bedrock within 5 to 6 feet of the surface,
soil wetness, depth to a seasonal high water table,
slope, likelihood of flooding, natural soil structure aggre-
gation, and soil density. Data were collected about kinds
of clay minerals, mineralogy of the sand and silt frac-
tions, and the kind of adsorbed cations. Estimates were
made for erodibility, permeability, corrosivity, shrink-swell
potential, available water capacity, and other behavioral
characteristics affecting engineering uses.
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This information can be used to (1) evaluate the po-
tential of areas for residential, commercial, industrial, and
recreation uses; (2) make preliminary estimates of con-
struction conditions; (3) evaluate alternative routes for
roads, streets, highways, pipelines, and underground
cables; (4) evaluate alternative sites for sanitary landfills,
septic tank absorption fields, and sewage lagoons; (5)
plan detailed onsite investigations of soils and geology;
(6) locate potential sources of gravel, sand, earthfill, and
topsoil; (7) plan drainage systems, irrigation systems,
ponds, terraces, and other structures for soil and water
conservation; and (8) predict performance of proposed
small structures and pavements by comparing the per-
formance of existing similar structures on the same or
similar soils.

The information in the tables, along with the soil maps,
the soil descriptions, and other data provided in this
survey can be used to make additional interpretations.

Some of the terms used in this soil survey have a
special meaning in soil science and are defined in the
Glossary.

Building site development

Table 11 shows the degree and kind of soil limitations
that affect shallow excavations, dwellings with and with-
out basements, small commercial buildings, local roads
and streets, and lawns and landscaping. The limitations
are considered sfight if soil properties and site features
are generally favorable for the indicated use and limita-
tions are minor and easily overcome; moderate if soil
properties or site features are not favorable for the indi-
cated use and special planning, design, or maintenance
is needed to overcome or minimize the limitations: and
severe if soil properties or site features are so unfavor-
able or so difficult to overcome that special design, sig-
nificant increases in construction costs, and possibly in-
creased maintenance are required. Special feasibility
studies may be required where the soil limitations are
severe.

Shallow excavations are trenches or holes dug to a
maximum depth of 5 or 6 feet for basements, graves,
utility lines, open ditches, and other purposes. The rat-
ings are based on soil properties, site features, and ob-
served performance of the soils. The ease of digging,
filling, and compacting is affected by the depth to bed-
rock, a cemented pan, or a very firm dense layer; stone
content; soil texture; and slope. The time of the year that
excavations can be made is affected by the depth to a
seasonal high water table and the susceptibility of the
soil to flooding. The resistance of the excavation walls or
banks to sloughing or caving is affected by soil texture
and the depth to the water table.

Dwellings and small commercial buildings are struc-
tures built on shallow foundations on undisturbed soil.
The load limit is the same as that for single-family dwell-
ings no higher than three stories. R~tings are made for
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small commercial buildings without basements, for dwell-
ings with basements, and for dwellings without base-
ments. The ratings are based on soil properties, site
features, and observed performance of the soils. A high
water table, flooding, shrink-swell potential, and organic
layers can cause the movement of footings. A high water
table, depth to bedrock or to a cemented pan, large
stones, and flooding affect the ease of excavation and
construction. Landscaping and grading that require cuts
and fills of more than 5 to 6 feet are not considered.

Local roads and streets have an all-weather surface
and carry automobile and light truck traffic all year. They
have a subgrade of cut or fill soil material, a base of
gravel, crushed rock, or stabilized soil material, and a
flexible or rigid surface. Cuts and fills are generally limit-
ed to less than 6 feet. The ratings are based on soil
properties, site features, and observed performance of
the soils. Depth to bedrock or to a cemented pan, a high
water table, flooding, large stones, and slope affect the
ease of excavating and grading. Soil strength (as in-
ferred from the engineering classification of the soil),
shrink-swell potential, and depth to a high water table
affect the traffic supporting capacity.

Lawns and landscaping require soils on which turf and
ornamental trees and shrubs can be established and
maintained. The ratings are based on soil properties, site
features, and observed performance of the soils. Soil
reaction, a high water table, depth to bedrock or to a
cemented pan, and the available water capacity in the
upper 40 inches affect plant growth. Flooding, wetness,
slope, stoniness, and the amount of sand, clay, or organ-
ic matter in the surface layer affect trafficability after
vegetation is established.

Sanitary facilities

Table 12|shows the degree and the kind of soil limita-

tions that affect septic tank absorption fields, sewage
lagoons, and sanitary landfills. The limitations are consid-
ered slight if soil properties and site features are gener-
ally favorable for the indicated use and limitations are
minor and easily overcome; moderate if soil properties or
site features are not favorable for the indicated use and
special planning, design, or maintenance is needed to
overcome or minimize the limitations; and severe if soil
properties or site features are so unfavorable or so diffi-
cult to overcome that special design, significant in-
creases in construction costs, and possibly increased
maintenance are required.

[Table 12]also shows the suitability of the soils for use
as daily cover for landfills. A rating of good indicates that
soil properties and site features are favorable for the use
and good performance and low maintenance can be
expected; fair indicates that soil properties and site fea-
tures are moderately favorable for the use and one or
more soil properties or site features make the soil less
desirable than the soils rated good; and poor indicates
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that one or more soil properties or site features are
unfavorable for the use and overcoming the unfavorable
properties requires special design, extra maintenance, or
costly alteration.

Septic tank absorption fields are areas in which efflu-
ent from a septic tank is distributed into the soil through
subsurface tiles or perforated pipe. Only that part of the
soil between depths of 24 and 72 inches is evaluated.
The ratings are based on soil properties, site features,
and observed performance of the soils. Permeability, a
high water table, depth to bedrock or to a cemented
pan, and flooding affect absorption of the effluent. Large
stones and bedrock or a cemented pan interfere with
installation.

Unsatisfactory performance of septic tank absorption
fields, including excessively slow absorption of effluent,
surfacing of effluent, and hillside seepage, can affect
public health. Ground water can be polluted if highly
permeable sand and gravel or fractured bedrock is less
than 4 feet below the base of the absorption field, if
slope is excessive, or if the water table is near the
surface. There must be unsaturated soil material beneath
the absorption field to effectively filter the effluent. Many
local ordinances require that this material be of a certain
thickness.

Sewage lagoons are shallow ponds constructed to
hold sewage while aerobic bacteria decompose the solid
and liquid wastes. Lagoons should have a nearly level
floor surrounded by cut slopes or embankments of com-
pacted soil. Lagoons generally are designed to hold the
sewage within a depth of 2 to 5 feet. Nearly impervious
soil material for the lagoon floor and sides is required to
minimize_seepage and contamination of ground water.

gives ratings for the natural soil that makes
up the lagoon floor. The surface layer and, generally, 1
or 2 feet of soil material below the surface layer are
excavated to provide material for the embankments. The
ratings are based on soil properties, site features, and
observed performance of the soils. Considered in the
ratings are slope, permeability, a high water table, depth
to bedrock or to a cemented pan, flooding, large stones,
and content of organic matter.

Excessive seepage due to rapid permeability of the
soil or a water table that is high enough to raise the level
of sewage in the lagoon causes a lagoon to function
unsatisfactorily. Pollution results if seepage is excessive
or if floodwater overtops the lagoon. A high content of
organic matter is detrimental to proper functicning of the
lagoon because it inhibits aerobic activity. Slope, bed-
rock, and cemented pans can cause construction prob-
lems, and large stones can hinder compaction of the
lagoon floor.

Sanitary landfills are areas where solid waste is dis-
posed of by burying it in soil. There are two types of
landfill—trench and area. In a trench landfill, the waste is
placed in a trench. It is spread, compacted, and covered
daily with a thin layer of soil excavated at the site. In an
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area landfill, the waste is placed in successive layers on
the surface of the soil. The waste is spread, compacted,
and covered daily with a thin layer of soil from a source
away from the site.

Both types of landfil must be able to bear heavy
vehicular traffic. Both types involve a risk of ground
water pollution. Ease of excavation and revegetation
needs to be considered.

The ratings in are based on soil properties,
site features, and observed performance of the soils.
Permeability, depth to bedrock or to a cemented pan, a
high water table, slope, and flooding affect both types of
landfill. Texture, stones and boulders, highly organic
layers, and soil reaction affect trench type landfills.
Unless otherwise stated, the ratings apply only to that
part of the soil within a depth of about 6 feet. For deeper
tranches, a limitation rated slight or moderate may not
be valid. Onsite investigation is needed.

Daily cover for landfill is the soil material that is used
to cover compacted solid waste in an area type sanitary
landfill. The soil material is obtained offsite, transported
to the landfill, and spread over the waste.

Soil texture, wetness, coarse fragments, and slope
affect the ease of removing and spreading the material
during wet and dry periods. Loamy or silty soils that are
free of large stones or excess gravel are the best cover
for a landfill. Clayey soils are sticky or cloddy and are
difficult to spread; sandy soils are subject to soil blowing.

After soil material has been removed, the soil material
remaining in the borrow area must be thick enough over
bedrock, a cemented pan, or the water table to permit
revegation. The soil material used as final cover for a
landfill should be suitable for plants. The surface layer
generally has the best workability, more organic matter,
and the best potential for plants. Material from the sur-
face layer should be stockpiled for use as the final
cover.

Construction materials

[Table 13]gives information about the soils as a source
of roadfill, sand, gravel, and topsoil. The soils are rated
good, fair, or poor. The ratings are based on soil proper-
ties and site features that affect the removal of the soil
and its use as construction material. Normal compaction,
minor processing, and other standard construction prac-
tices are assumed. Each soil is evaluated to a depth of 5
or 6 feet.

Roadfill is soil material that is excavated in one place
and used in road embankments in another place. In this
table, the soils are rated as a source of roadfill for low
embankments, generally less than 6 feet high and less
exacting in design than higher embankments.

The ratings are for the soil material below the surface
layer to a depth of 5 or 6 feet. It is assumed that soil
layers will be mixed during excavating and spreading.
Many soils have layers of contrasting suitability within
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their profile. The table showing engineering properties
provides detailed information about each soil layer. This
information can help determine the suitability of each
layer for use as roadfill. The performance of soil after it
is stabilized with lime or cement is not considered in the
ratings.

The ratings are based on soil properties, site features,
and observed performance of the soils. The thickness of
suitable material is a major consideration. The ease of
excavation is affected by large stones, a high water
table, and slope. How well the soil performs in place
after it has been compacted and drained is determined
by its strength (as inferred from the engineering classifi-
cation of the soil) and shrink-swell potential.

Soils rated good contain significant amounts of sand
or gravel or both. They have at least 5 feet of suitable
material, low shrink-swell potential, few cobbles and
stones, and slopes of 15 percent or less. Depth to the
water table is more than 3 feet. Soils rated fair are more
than 35 percent silt- and clay-sized particles and have a
plasticity index of less than 10. They have moderate
shrink-swell potential, slopes of 15 to 25 percent, or
many stones. Depth to the water table is 1 to 3 feet.
Soils rated poor have a plasticity index of more than 10,
a high shrink-swell potential, many stones, or slopes of
more than 25 percent. They are wet, and the depth to
the water table is less than 1 foot. They may have layers
of suitable material, but the material is less than 3 feet
thick.

Sand and gravel are used in great quantities in many
kinds of construction. The ratings in [table 13 ]provide
guidance as to where to look for probable sources and
are based on the probability that soils in a given area
contain sizable quantities of sand or gravel. A soil rated
good or fair has a layer of suitable material at least 3
feet thick, the top of which is within a depth of 6 feet.
Coarse fragments of soft bedrock material, such as
shale and siltstone, are not considered to be sand and
gravel. Fine-grained soils are not suitable sources of
sand and gravel.

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

Topsoil is used to cover an area so that vegetation
can be established and maintained. The upper 40 inches
of a soil is evaluated for use as topsoil. Also evaluated is
the reclamation potential of the borrow area.

Plant growth is affected by toxic material and by such
properties as soil reaction, available water capacity, and
fertility. The ease of excavating, loading, and spreading
is affected by rock fragments, slope, a water table, soil
texture, and thickness of suitable material. Reclamation
of the borrow area is affected by slope, a water table,
rock fragments, bedrock, and toxic material.
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Soils rated good have friable loamy material to a depth
of at least 40 inches. They are free of stones and cob-
bles, have little or no gravel, and have slopes of less
than 8 percent. They are naturally fertile or respond well
to fertilizer and are not so wet that excavation is difficult.

Soils rated fair are sandy soils, loamy soils that have a
relatively high content of clay, soils that have only 20 to
40 inches of suitable material, soils that have an appre-
ciable amount of gravel or stones, or soils that have
slopes of 8 to 15 percent. The soils are not so wet that
excavation is difficult.

Soils rated poor are very sandy or clayey, have less
than 20 inches of suitable material, have a large amount
of gravel or stones, have slopes of more than 15 per-
cent, or have a seasonal water table at or near the
surface.

The surface layer of most soils is generally preferred
for topsoil because of its organic matter content. Organic
matter greatly increases the absorption and retention of
moisture and nutrients for plant growth.

Water management

Many soil properties and site features that affect water
management practices have been identified in this soil
survey. In [fable T4]soil and site features that affect use
are indicated for each kind of soil. This information is
significant in planning, installing, and maintaining water
control structures.

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

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

Aquifer-fed excavated ponds are bodies of water made
by excavating a pit or dugout into a ground-water aquifer.
Excluded are ponds that are fed by surface runoff and
embankment ponds that impound water 3 feet or more
above the original surface. Ratings in[table 14] are for
ponds that are properly designed, located, and con-
structed. Soil properties and site features that affect
aquifer-fed ponds are depth to a permanent water table,
permeability of the aquifer, quality of the water, and ease
of excavation.

Drainage of soil is affected by such soil properties as
permeability; texture; depth to bedrock, hardpan, or other
layers that affect the rate of water movement: depth to
the water table; slope; stability of ditchbanks: susceptibil-
ity to flooding; alkalinity; and availability of outlets for
drainage.
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Terraces and diversions are embankments ar a combi-
nation of channels and ridges constructed across a
slope to intercept runoff. They allow water to soak into
the soil or flow slowly to an outlet. Features that affect
suitability of a soil for terraces are uniformity and steep-
ness of slope; depth to bedrock, or other unfavorable
material; large stones; permeability; ease of establishing
vegetation; and resistance to water erosion, soil blowing,
soil slipping, and piping.

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

Soil properties

Data relating to soil properties are collected during the
course of the soil survey. The data and the estimates of
soil and water features, listed in tables, are explained on
the following pages.

Soil properties are determined by field examination of
the soils and by laboratory index testing of some bench-
mark soils. Established standard procedures are fol-
lowed. During the survey, many shallow borings are
made and examined to identify and classify the soils and
to delineate them on the soil maps. Samples are taken
from some typical profiles and tested in the laboratory to
determine grain-size distribution, plasticity, and compac-
tion characteristics.

Estimates of soil properties are based on field exami-
nations, on laboratory tests of samples from the survey
area, and on laboratory tests of samples of similar soils
in nearby areas. Tests verify field observations, verify
properties that cannot be estimated accurately by field
observation, and help characterize key soils.

The estimates of soil properties shown in the tables
include the range of grain-size distribution and Atterberg
limits, the engineering classifications, and the physical
and chemical properties of the major layers of each soil.
Pertinent soil and water features also are given.

Engineering properties
[rable 15|gives estimates of the engineering classifica-

tion and of the range of index properties for the major
layers of each soil in the survey area. Most soils have
layers of contrasting properties within the upper 5 or 6
feet.

Depth to the upper and lower boundaries of each layer
is indicated. The range in depth and information on other
properties of each layer are given for each soil series
under “Soil series and morphology.”

Texture is given in the standard terms used by the
U.S. Department of Agriculture. These terms are defined
according to percentages of sand, silt, and clay in the
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fraction of the soil that is less than 2 millimeters in
diameter. “Loam,” for example, is soil that is 7 to 27
percent clay, 28 to 50 percent silt, and less than 52
percent sand. If a soil contains particles coarser than
sand, an appropriate modifier is added, for example,
“gravelly.” Textural terms are defined in the Glossary.

Classification of the soils is determined according to
the Unified soil classification system and the system
adopted by the American Association of State Highway
and Transportation Officiald (7)]

The Unified system classifies soils according to prop-
erties that affect their use as construction material. Soils
are classified according to grain-size distribution of the
fraction less than 3 inches in diameter and according to
plasticity index, liguid limit, and organic matter content.
Sandy and gravelly soils are identified as GW, GP, GM,
GC, SW, SP, SM, and SC; silty and clayey soils as ML,
CL, OL, MH, CH, and OH; and highly organic soils as Pt.
Soils exhibiting engineering properties of two groups can
have a dual classification, for example, SP-SM.

The AASHTO system classifies soils according to
those properties that affect roadway construction and
maintenance. In this system, the fraction of a mineral soil
that is less than 3 inches in diameter is classified in one
of seven groups 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 (silt and clay). At the other extreme, soils in
group A-7 are fine grained. Highly organic soils are clas-
sified in group A-8 on the basis of visual inspection.

If laboratory data are available, the A-1, A-2, and A-7
groups are further classified as A-1-a, A-1-b, A-2-4, A-2-
5, A-2-6, A-2-7, A-7-5, or A-7-6.

Rock fragments larger than 3 inches in diameter are
indicated as a percentage of the total soil on a dry-
weight basis. The percentages are estimates determined
mainly by converting volume percentage in the field to
weight percentage.

Percentage (of soil particles) passing designated
sieves is the percentage of the soil fraction less than 3
inches in diameter based on an oven-dry weight. The
sieves, numbers 4, 10, 40, and 200 (USA Standard
Series), have openings of 4.76, 2.00, 0.420, and 0.074
millimeters, respectively. Estimates are based on labora-
tory tests of soils sampled in the survey area and in
nearby areas and on estimates made in the field.

Liquid limit and plasticity index (Atterberg limits) indi-
cate the plasticity characteristics of a soil. The estimates
are based on test data from the survey area or from
nearby areas and on field examination.

The estimates of grain-size distribution, liquid limit, and
plasticity index are rounded to the nearest 5 percent.
Thus, if the ranges of gradation and Atterberg limits
extend a marginal amount (1 or 2 percentage points)
across classification boundaries, the classification in the
marginal zone is omitted in the table.
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Physical and chemical properties

hows estimates of some characteristics and
features that affect soil behavior. These estimates are
given for the major layers of each soil in the survey area.
The estimates are based on field observations and on
test data for these and similar soils.

Clay as a soil separate consists of mineral soil parti-
cles that are less than 0.002 millimeter in diameter. In
this table, the estimated clay content of each major soil
layer is given as a percentage, by weight, of the soil
material that is less than 2 millimeters in diameter.

The amount and kind of clay greatly affect the fertility
and physical condition of the soil. They determine the
ability of the soil to adsorb cations and to retain mois-
ture. They influence shrink-swell potential, permeability,
and plasticity, the ease of soil dispersion, and other soil
properties. The amount and kind of clay in a soil also
affect tillage and earth-moving operations.

Moist bulk density is the weight of soil (ovendry) per
unit volume. Volume is measured when the soil is at field
moisture capacity, that is, the moisture content at 1/3
bar moisture tension. Weight is determined after drying
the soil at 105 degrees C. In this table, the estimated
moist bulk density of each major soil horizon is ex-
pressed in grams per cubic centimeter of soil material
that is less than 2 millimeters in diameter. Bulk density
data are used to compute shrink-swell potential, availa-
ble water capacity, total pore space, and other soil prop-
erties. The moist bulk density of a soil indicates the pore
space available for water and roots. A bulk density of
more than 1.6 can restrict water storage and root pene-
tration. Moist bulk density is influenced by texture, kind
of clay, content of organic matter, and soil structure.

Permeability refers to the ability of a soil to transmit
water or air. The estimates indicate the rate of downward
movement of water when the soil is saturated. They are
based on soil characteristics observed in the field, par-
ticularly structure, porosity, and texture. Permeability is
considered in the design of soil drainage systems, septic
tank absorption fields, and construction where the rate of
water movement under saturated conditions affects be-
havior.

Available water capacity refers to the quantity of water
that the soil is capable of storing for use by plants. The
capacity for water storage is given in inches of water per
inch of soil for each major soil layer. The capacity varies,
depending on soil properties that affect the retention of
water and the depth of the root zone. The most impor-
tant properties are the content of organic matter, soil
texture, bulk density, and soil structure. Available water
capacity is an important factor in the choice of plants or
crops to be grown and in the design and management of
irrigation systems. Available water capacity is not an
estimate of the quantity of water actually available to
plants at any given time.
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Soil reaction is a measure of acidity or alkalinity and is
expressed as a range in pH values. The range in pH of
each major horizon is based on many field tests. For
many soils, values have been verified by laboratory anal-
yses. Soil reaction is important in selecting crops and
other plants, in evaluating soil amendments for fertility
and stabilization, and in determining the risk of corrosion.

Shrink-swell potential is the potential for volume
change in a soil with a loss or gain in moisture. Volume
change occurs mainly because of the interaction of clay
minerals with water and varies with the amount and type
of clay minerals in the soil. The size of the load on the
soil and the magnitude of the change in soil moisture
content influence the amount of swelling of soils in
place. Laboratory measurements of swelling of undis-
turbed clods were made for many soils. For others,
swelling was estimated on the basis of the kind and
amount of clay minerals in the soil and on measure-
ments of similar soils.

If the shrink-swell potential is rated moderate to very
high, shrinking and swelling can cause damage to build-
ings, roads, and other structures. Special design is often
needed.

Shrink-swell potential classes are based on the
change in length of an unconfined clod as moisture con-
tent is increased from air-dry to field capacity. The
change is based on the soil fraction less than 2 millime-
ters in diameter. The classes are /ow, a change of less
than 3 percent; moderate, 3 to 6 percent; and high, more
than 6 percent. Very high, greater than 9 percent, is
sometimes used.

Erosion factor K indicates the susceptibility of a soil to
sheet and rill erosion by water. Factor K is one of six
factors used in the Universal Soil Loss Equation (USLE)
to predict the average annual rate of soil loss by sheet
and rill erosion in tons per acre per year. The estimates
are based primarily on percentage of silt, sand, and
organic matter (up to 4 percent) and on soil structure
and permeability. Values of K range from 0.05 to 0.69.
The higher the value the more susceptible the soil is to
sheet and rill erosion by water.

Erosion factor T is an estimate of the maximum aver-
age annual rate of soil erosion by wind or water that can
occur without affecting crop productivity over a sustained
period. The rate is in tons per acre per year.

Wind erodibility groups are made up of soils that have
similar properties affecting their resistance to wind ero-
sion in cultivated areas. The groups indicate the suscep-
tibility of soil to wind erosion and the amount of soil lost.
Soils are grouped according to the following distinctions:

1. Sands, coarse sands, fine sands, and very fine
sands. These soils are generally not suitable for crops.
They are extremely erodible, and vegetation is difficult to
establish.

2. Loamy sands, loamy fine sands, and loamy very
fine sands. These soils are very highly erodible. Crops
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can be grown if intensive measures to control wind ero-
sion are used.

3. Sandy loams, coarse sandy loams, fine sandy
loams, and very fine sandy loams. These soils are highly
erodible. Crops can be grown if intensive measures to
control wind erosion are used.

4L. Calcareous loamy soils that are less than 35 per-
cent clay and more than 5 percent finely divided calcium
carbonate. These soils are erodible. Crops can be grown
if intensive measures to control wind erosion are used.

4. Clays, silty clays, clay loams, and silty clay loams
that are more than 35 percent clay. These soils are
moderately erodible. Crops can be grown if measures to
control wind erosion are used.

5. Loamy soils that are less than 18 percent clay and
less than 5 percent finely divided calcium carbonate and
sandy clay loams and sandy clays that are less than 5
percent finely divided calcium carbonate. These soils are
slightly erodible. Crops can be grown if measures to
control wind erosion 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. Crops can easily be grown.

7. Silty clay loams that are less than 35 percent clay
and less than 5 percent finely divided calcium carbonate.
These soils are very slightly erodible. Crops can easily
be grown.

8. Stony or gravelly soils and other soils not subject
to wind erosion.

Organic matter is the plant and animal residue in the
soil at various stages of decomposition.

Ihe estimated content of organic matter of
the plow layer is expressed as a percentage, by weight,
of the soil material that is less than 2 millimeters in
diameter.

The content of organic matter of a soil can be main-
tained or increased by returning crop residue to the soil.
Organic matter affects the available water capacity, infil-
tration rate, and tilth. It is a source of nitrogen and other
nutrients for crops.

Soil and water features

Table 17|gives estimates of various soil and water
features. The estimates are used in land use planning
that involves engineering considerations.

Hydrologic soil groups are used to estimate runoff
from precipitation. Soils not protected by vegetation are
assigned to one of four groups. They are grouped ac-
cording to the intake of water when the soils are thor-
oughly wet and receive precipitation from long-duration
storms.

The four hydrologic soil groups are:

Group A. Soils having a high infiltration rate (low runoff
potential) when thoroughly wet. These consist mainly of
deep, well drained to excessively drained sands or grav-
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elly sands. These soils have a high rate of water trans-
mission.

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 having a
layer that impedes the downward movement of water or
soils of moderately fine texture or fine texture. These
soils have a slow rate of water transmission.

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

Flooding, the temporary inundation of an area, is
caused by overflowing streams or by runoff from adja-
cent slopes. Water standing for short periods after rain-
fall or snowmelt and water in swamps and marshes is

nred flooding.
Table 17|gives the frequency and duration of flooding
and the time of year when flooding is most likely.

Frequency, duration, and probable dates of occurrence
are estimated. Frequency is expressed as none, rare,
common, occasional, and frequent. None means that
flooding is not probable; rare that it is unlikely but possi-
ble under unusual weather conditions; common that it is
likely under normal conditions; occasional that it occurs
on an average of once or less in 2 years; and frequent
that it occurs on an average of more than once in 2
years. Duration is expressed as very brief if less than 2
days, brief if 2 to 7 days, and /ong if more than 7 days.
Probable dates are expressed in months; November-
May, for example, means that flooding can occur during
the period November through May.

The information is based on evidence in the soil pro-
file, namely thin strata of gravel, sand, silt, or clay depos-
ited by floodwater; irregular decrease in organic matter
content with increasing depth; and absence of distinctive
_horizons that form in soils that are not subject to flood-
ing.

Also considered is local information about the extent
and levels of flooding and the relation of each soil on
the landscape to historic floods. Information on the
extent of flooding based on soil data is less specific than
that provided by detailed engineering surveys that delin-
eate flood-prone areas at specific flood frequency levels.

High water table (seasonal) is the highest level of a
saturated zone in the soil in most years. The depth to a
seasonal high water table applies to undrained soils. The
estimates are based mainly on the evidence of a saturat-
ed zone, namely grayish colors or mottles in the soil.
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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. A water table that is
seasonally high for less than 1 month is not indicated in

An apparent water table is a thick zone of free water
in the soil. It is indicated by the level at which water
stands in an uncased borehole after adequate time is
allowed for adjustment in the surrounding soil. An arte-
sian water table is under hydrostatic head, generally be-
neath an impermeable layer. When this layer is penetrat-
ed, the water level rises in an uncased borehole. A
perched water table is water standing above an unsatu-
rated zone. In places an upper, or perched, water table
is separated from a lower one by a dry zone.

Only saturated zones within a depth of about 6 feet
are indicated. A plus sign preceding the range in depth
indicates that the water table is above the surface of the
soil. The first numeral in the range indicates how high
the water rises above the surface. The second numeral
indicates the depth below the surface.

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

Potential frost action is the likelihood of upward or
lateral expansion of the soil caused by the formation of
segregated ice lenses (frost heave) and the subsequent
collapse of the soil and loss of strength on thawing.
Frost action occurs when moisture moves into the freez-
ing zone of the soil. Temperature, texture, density, per-
meability, content of organic matter, and depth to the
water table are the most important factors considered in
evaluating the potential for frost action. It is assumed
that the soil is not insulated by vegetation or snow and is
not artificially drained. Silty and highly structured clayey
soils that have a high water table in winter are most
susceptible to frost action. Well drained, very gravelly, or
very sandy soils are the least susceptible. Frost heave
and low soil strength during thawing cause damage
mainly to pavements and other rigid structures.

Risk of corrosion pertains to potential soil-induced
electrochemical or chemical action that dissolves or
weakens uncoated steel or concrete. The rate of corro-
sion of uncoated steel is related to such factors as soil
moisture, particle-size distribution, acidity, and electrical
conductivity of the soil. The rate of corrosion of concrete
is based mainly on the sulfate and sodium content, tex-
ture, moisture content, and acidity of the soil. Special
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site examination and design may be needed if the com-
bination of factors creates a severe corrosion environ-
ment. The steel in installations that intersect soil bound-
aries or soil layers is more susceptible to corrosion than
steel in installations that are entirely within one kind of
soil or within one soil layer.

For uncoated steel, the risk of corrosion, expressed as
low, moderate, or high, is based on soil drainage class,
total acidity, electrical resistivity near field capacity, and
electrical conductivity of the saturation extract.

For concrete, the risk of corrosion is also expressed
as /low, moderate, or high. It is based on soil texture,
acidity, and amount of sulfates in the saturation extract.

Classification of the soils

The system of soil classification used by the National
Cooperative Soil Survey has six categorie Beginning
with the broadest, these categories are the order, su-
border, great group, subgroup, family, and series. Classi-
fication is based on soil properties observed in the field
or inferred from tervations or from laboratory
measurements. In|table 18] the soils of the survey area
are classified according to the system. The categories
are defined in the following paragraphs.

ORDER. Ten soil orders are recognized. The differ-
ences among orders reflect the dominant soil-forming
processes and the degree of soil formation. Each order
is identified by a word ending in so/. An example is
Mollisol.

SUBORDER. Each order is divided into suborders pri-
marily on the basis of properties that influence soil gen-
esis and are important to plant growth or properties that
reflect the most important variables within the orders.
The last syllable in the name of a suborder indicates the
order. An example is Aquoll (Agu, meaning water, plus
oll, from Mollisol).

GREAT GROUP. Each suborder is divided into great
groups on the basis of close similarities in kind, arrange-
ment, and degree of development of pedogenic hori-
zons; soil moisture and temperature regimes; and base
status. Each great group is identified by the name of a
suborder and by a prefix that indicates a property of the
soil. An example is Haplaquolls (Hap/, meaning minimal
horizonation, plus aguoll, the suborder of the Mollisols
that have an aquic moisture regime).

SUBGROUP. Each great group has a typic subgroup.
Other subgroups are intergrades or extragrades. The
typic is the central concept of the great group; it is not
necessarily the most extensive. Intergrades are transi-
tions to other orders, suborders, or great groups. Extra-
grades have some properties that are not representative
of the great group but do not indicate transitions to any
other known kind of soil. Each subgroup is identified by
one or more adjectives preceding the name of the great
group. The adjective Typic identifies the subgroup that
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typifies the great group. An example is Typic Hapla-
quolls.

FAMILY. Families are established within a subgroup on
the basis of physical and chemical properties and other
characteristics that affect management. Mostly the prop-
erties are those of horizons below plow depth where
there is much biological activity. Among the properties
and characteristics considered are particle-size class,
mineral content, temperature regime, depth of the root
zone, consistence, moisture equivalent, slope, and per-
manent cracks. A family name consists of the name of a
subgroup preceded by terms that indicate soil properties.
An example is sandy over loamy, mixed, mesic Typic
Haplaquolls.

SERIES. The series consists of soils that have similar
horizons in their profile. The horizons are similar in color,
texture, structure, reaction, consistence, mineral and
chemical composition, and arrangement in the profile.
The texture of the surface layer or of the substratum can
differ within a series.

Soil series and morphology

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

Characteristics of the soil and the material in which it
formed are identified for each series. The soil is com-
pared with similar soils and with nearby soils of other
series. A pedon, a small three-dimensional area of soil,
that is typical of the series in the survey area is de-
scribed. The detailed description of each soil horizon
follows standards in the Soil Survey Manual Many of
the technical ter sed in the descriptions are defined
in Soil Taxonomy @ Unless otherwise stated, colors in
the descriptions are for moist soil. Following the pedon
description is the range of important characteristics of
the soils in the series.

The map units of each soil series are described in the
section “Soil maps for detailed planning.”

Adrian series

The Adrian series consists of deep, very poorly
drained, organic soils on bogs. These soils are moderate-
ly slowly to moderately rapidly permeable. They formed
in decomposed, herbaceous plant remains. Slope ranges
from 0 to 1 percent.

Adrian soils are similar to Linwood soils and are com-
monly adjacent to Tobico and Pipestone soils on the
landscape. Linwood soils have a loamy IIC horizon.
Tobico soils have no organic horizon and are in topo-
graphic positions similar to those of the Adrian soils.
Pipestone soils have spodic horizons, are somewhat
poorly drained, and are above the Adrian soils.
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Typical pedon of Adrian muck from an area of Pipes-
tone-Tobico-Adrian complex, 0 to 2 percent slopes,
1,200 feet north and 1,300 feet west of the center of
section 29, T. 19 N, R. 13 E.

Oa1—0 to 12 inches; black (10YR 2/1) broken face and
rubbed sapric material; about 15 percent fiber, less
than 5 percent rubbed; weak fine granular structure;
sticky, slightly plastic; many roots; common woody
fragments; primarily woody fibers; slightly acid; clear
wavy boundary.

0Oa2—12 to 18 inches; black (10YR 2/1) broken face
and rubbed sapric material; about 25 percent fiber,
less than 5 percent rubbed; weak medium platy
structure; slightly sticky, slightly plastic; few roots;
common woody fragments; primarily herbaceous
fibers; slightly acid; abrupt wavy boundary.

Oa3—18 to 28 inches; black (10YR 2/1) broken face
and rubbed sapric material; about 10 percent fiber,
less than 5 percent rubbed; weak medium platy
structure; sticky, slightly plastic; few roots; common
woody fragments; primarily herbaceous fibers; neu-
tral; abrupt wavy boundary.

lIC1—28 to 60 inches; olive (5Y 5/3) sand; single
grained; about 5 percent pebbles; slight efferves-
cence; moderately alkaline; abrupt wavy boundary.

The depth to the sandy IIC horizon ranges from 16 to
50 inches. Some pedons contain as much as 50 percent
woody material in the organic horizons. A few woody
fragments of branches and logs up to 6 inches in diame-
ter are throughout the organic horizons of most pedons.
The reaction of the organic horizons ranges from
medium acid to mildly alkaline.

The surface tier is typically sapric material, but some
pedons have stratified hemic and sapric material. The
subsurface and bottom tiers have hue of 5YR, 7.5YR, or
10YR; value of 2 or 3; and chroma of 0 through 3. The
material is dominantly sapric, but in some pedons there
are thin layers of hemic material. The IIC horizon has
hue of 10YR or 2.5Y, value of 4 or 5, and chroma of 1 to
3. It is sand or gravelly sand.

Aubarque series

The Aubarque series consists of deep, somewhat
poorly drained, soils on glacial till plains. These soils are
moderately permeable in the upper part and very slowly
permeable in the lower part. They formed in loamy, cal-
careous till. Slope ranges from 0 to 6 percent.

Aubarque soils are similar to Filion soils and are com-
monly adjacent to Filion, Kilmanagh, and Shebeon soils
on the landscape. Filion soils are fine-loamy and poorly
drained. Kilmanagh soils are fine-loamy, are poorly
drained, and have no horizon with very firm consistence
at a depth of less than 24 inches. Filion and Kilmanagh
soils are below the Aubarque soils on the landscape.
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Shebeon soils are fine-loamy, have argillic horizons, and
have no horizon with very firm consistence at a depth of
less than 24 inches. Shebeon soils are in topographic
positions similar to those of the Aubarque soils.

Typical pedon of Aubarque loam, 0 to 2 percent
slopes, 1,540 feet south and 470 feet east of the center
of section 30, T. 16 N., R. 16 E.

Ap—0 to 12 inches; dark grayish brown (10YR 4/2)
loam; moderate fine granular structure; friable;
common roots; about 3 percent pebbles and cob-
bles; slight effervescence; mildly alkaline; abrupt
smooth boundary.

B2—12 to 17 inches; yellowish brown (10YR 5/4) loam;
faces of peds are grayish brown (10YR 5/2);
common fine prominent yellowish brown (10YR 5/8)
mottles; weak thin platy structure parting to weak
very fine angular blocky; friable; common roots;
about 3 percent pebbles and cobbles; slight ef-
fervescence; mildly alkaline; clear wavy boundary.

C1—17 to 32 inches; brown (10YR 5/3) loam; faces of
peds are mixed pale brown (10YR 6/3) and grayish
brown (10YR 5/2); common fine prominent yellowish
brown (10YR 5/6) mottles; strong medium platy
structure; very firm; few roots; about 5 percent peb-
bles and cobbles; strong effervescence; moderately
alkaline; gradual wavy boundary.

C2—32 to 45 inches; pale brown (10YR 6/3) loam; faces
of peds are gray (10YR 6/1); few medium prominent
yellowish brown (10YR 5/6) mottles; strong thick
platy structure; very firm; about 5 percent pebbles
and cobbles; strong effervescence; moderately alka-
line; gradual wavy boundary.

C3—45 to 58 inches; brown (10YR 5/3) loam; faces of
peds are dark reddish brown (5YR 2/2); few fine
prominent yellowish brown (10YR 5/6) mottles;
moderate thick platy structure; extremely firm; about
5 percent pebbles and cobbles; strong efferves-
cence; moderately alkaline; gradual wavy boundary.

C4—58 to 60 inches; reddish brown (2.5YR 4/4) loam;
faces of peds are dark reddish brown (5YR 2/2) and
dark gray (10YR 4/1); weak thick platy structure;
extremely firm; about 5 percent pebbles and cob-
bles; strong effervescence; moderately alkaline.

Thickness of the solum and depth to a horizon with
very firm consistence range from 11 to 24 inches. The
depth to free carbonates is 10 inches or less.

The Ap horizon has color value of 3 or 4 and chroma
of 2 or 3. Reaction is neutral or mildly alkaline. This
horizon ranges from 8 to 13 inches in thickness. It is
dominantly loam, but the range includes sandy loam and
silt loam. The B2 horizon has color chroma of 2 to 4. In
some pedons silt loam lenses make up as much as 15
percent of the B2 horizon.
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Aurelius series

The Aurelius series consists of deep, very poorly
drained soils on bogs. These soils are moderately slowly
permeable in the upper part and moderately permeable
in the lower part. They formed in decomposed plant
remains and marl. Slope ranges from 0 to 1 percent.

Aurelius soils are commonly adjacent to Linwood and
Tappan soils on the landscape. Linwood soils have an
organic horizon 16 to 50 inches thick and have no marl
horizon. Linwood soils are in topographic positions simi-
lar to those of the Aurelius soils. Tappan soils lack both
organic and marl horizons. Tappan soils are above the
Aurelius soils on the landscape.

Typical pedon of Aurelius muck, 1,400 feet south and
350 feet west of the center of section 3, T. 15 N, R. 14
E.

Oa—0 to 8 inches; black (10YR 2/1) broken face and
rubbed sapric material; about 5 percent fiber, less
than 1 percent rubbed; moderate medium granular
structure; friable; many roots; primarily herbaceous
fibers; slight effervescence; moderately alkaline;
abrupt wavy boundary.

lIlLca—8 to 24 inches; light gray (10YR 6/1) marl;
common fine prominent strong brown (7.5YR 5/6)
mottles; massive; friable; few roots; violent efferves-
cence; moderately alkaline; abrupt smooth bound-

ary.

IIC—24 to 60 inches; yellowish brown (10YR 5/4) sandy
loam; many medium prominent gray (10YR 5/1) and
common fine prominent strong brown (7.5YR 5/6)
mottles; weak medium subangular blocky structure;
friable; about 6 percent pebbles and cobbles; strong
effervescence; moderately alkaline.

Depth to the C horizon ranges from 24 to 40 inches.
The Oa horizon ranges from neutral to moderately alka-
line. It ranges from 8 to 16 inches in thickness. Areas
which have been plowed have varying amounts of marl
mixed with the Oa horizon. The C horizon has hue of
10YR, 2.5Y, or 5Y; value of 4 to 6; and chroma of 1 to 4.
It is sandy loam or loam with strata of sand and loamy
sand in some pedons.

Avoca series

The Avoca series consists of deep, somewhat poorly
drained soils on glacial till plains. These soils are rapidly
permeable in the upper part and moderately slowly per-
meable in the lower part. They formed in sandy glacial
drift over loamy calcareous till. Slope ranges from 0 to 2
percent.

Avoca soils are similar to Rapson soils and are com-
monly adjacent to Rapson and Shebeon soils on the
landscape. Rapson soils have a stratified fine sand to
silty clay loam IIC horizon and are in topographic posi-
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tions similar to those of the Avoca soils. Shebeon soils
are fine-loamy, have argillic horizons, and often surround
the low ridges and mounds occupied by the Avoca soils.

Typical pedon of Avoca loamy sand, 0 to 2 percent
slopes, 800 feet west and 70 feet north of the southeast
corner of section 33, T. 17 N.,, R. 15 E.

A1—0 to 4 inches; very dark brown (10YR 2/2) loamy
sand; very weak medium granular structure; very
friable; many roots; medium acid; abrupt wavy
boundary.

A2—4 to 6 inches; light brownish gray (10YR 6/2) fine
sand; single grained; loose; common roots; medium
acid; abrupt irregular boundary.

B21ir—6 to 15 inches; dark brown (7.5YR 4/4) sand;
common medium prominent yellowish red (5YR 5/8)
mottles; single grained; loose; common roots; neu-
tral; gradual wavy boundary.

B22ir—15 to 24 inches; strong brown (7.5YR 5/6) sand;
many medium distinct dark reddish brown (5YR 3/4)
mottles; single grained; loose; few roots; neutral;
diffuse wavy boundary.

C1—24 to 39 inches; yellowish brown (10YR 5/4) sand;
common medium distinct yellowish brown (10YR
5/6) mottles; single grained; loose; few roots; neu-
tral; abrupt wavy boundary.

[IC2—39 to 60 inches; yellowish brown (10YR 5/4) loam;
many coarse distinct grayish brown (10YR 5/2) mot-
tles; weak medium subangular blocky structure; firm;
about 5 percent pebbles and cobbles; strong ef-
fervescence; moderately alkaline.

Thickness of the solum ranges from 18 to 35 inches.
Depth to both free carbonates and the loamy IIC horizon
ranges from 18 to 40 inches.

Most forested pedons have an 02 horizon. The A1
horizon has color value of 2 or 3 and chroma of 1 or 2. It
ranges in thickness from 2 to 5 inches. It is dominantly
loamy sand, but the range includes sand. The A2 horizon
has value of 5 or 6. It is sand or fine sand. Cultivated
pedons have an Ap horizon with hue of 10YR, value of 3
or 4, and chroma of 2 or 3. It ranges in thickness from 8
to 10 inches. The reaction of the A horizon ranges from
medium acid to mildly alkaline. The B2 horizon has hue
of 7.5YR or 10YR and chroma of 3 to 6. Texture is sand,
fine sand, or loamy sand, and the lower part in some
pedons is up to 6 percent pebbles. Some pedons have
weakly cemented ortstein in the B horizon. The ortstein
is up to 30 percent of the horizon. Some pedons have a
B3 horizon. The C1 horizon has value of 5 or 6 and
chroma of 2 to 4. It is sand or fine sand and is up to 12
percent pebbles. In some pedons this horizon has free
carbonates. The IIC horizon has color value of 4 or 5
and chroma of 2 to 4. It is typically loam, but is clay loam
or silty clay loam in some pedons.

SOIL SURVEY

Bach series

The Bach series consists of deep, poorly drained and
very poorly drained soils on glacial lake plains. These
soils are moderately slowly permeable or moderately
permeable. They formed in calcareous glacio-lacustrine
sediments. Slope ranges from 0 to 1 percent. These
soils have a lighter colored surface layer than is defined
within the range for the Bach series, but this difference
does not alter the usefulness or behavior of the soils.

Bach soils are similar to Tappan soils and are com-
monly adjacent to Gagetown, Sanilac, and Tappan soils
on the landscape. Gagetown soils are moderately well
drained. Sanilac soils are somewhat poorly drained. Ga-
getown and Sanilac soils are above the Bach soils on
the landscape. Tappan soils are fine-loamy and are in
topographic positions similar to those of the Bach soils.

Typical pedon of Bach silt loam, 350 feet north and 45
feet east of the southwest corner of section 20, T. 15 N,
R. 10 E.

Ap—O0 to 10 inches; very dark grayish brown (10YR 3/2)
silt loam, grayish brown (10YR 6/2) dry; weak fine
subangular blocky structure; friable; few roots; slight
effervescence; moderately alkaline; abrupt smooth
boundary.

B21g—10 to 18 inches; light brownish gray (10YR 6/2)
very fine sandy loam; common medium prominent
yellowish brown (10YR 5/6) and few fine faint light
gray (10YR 6/1) mottles; weak thin platy structure;
friable; slight effervescence; moderately alkaline;
abrupt wavy boundary.

B22g—18 to 30 inches; light brownish gray (10YR 6/2)
very fine sandy loam; common medium faint pale
brown (10YR 6/3) and common medium prominent
yellowish brown (10YR 5/6) mottles; weak thin platy
structure; friable; slight effervescence; moderately
alkaline; abrupt wavy boundary.

C1—30 to 43 inches; pale brown (10YR 6/3) stratified
loamy very fine sand and silt loam; common medium
distinct light gray (10YR 6/1) and common medium
prominent yellowish brown (10YR 5/6) mottles; mas-
sive; friable; slight effervescence; moderately alka-
line; abrupt wavy boundary.

C2—43 to 60 inches; brown (10YR 5/3) stratified very
fine sandy loam and silt loam; common fine promi-
nent yellowish brown (10YR 5/6) and few fine faint
light brownish gray (10YR 6/2) mottles; massive;
friable; slight effervescence; moderately alkaline.

Thickness of the solum ranges from 24 to 36 inches.
Depth to free carbonates is 10 inches or less.

The Ap horizon has color value of 2 or 3 and chroma
of 1 or 2. Reaction ranges from neutral to moderately
alkaline. Thickness of the Ap horizon ranges from 10 to
13 inches. It is dominantly silt loam, but range includes
sandy loam and loam. The B2 horizon has hue of 10YR,
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2.5Y, or 5Y; value of 4 to 6; and chroma of 1 or 2. It is
dominantly very fine sandy loam, but there are strata of
very fine sand, loamy very fine sand, fine sandy loam,
loam, silt loam, or silty clay loam in some pedons. The C
horizon has hue of 10YR, 2.5Y, or 5Y; value of 5 or 6;
and chroma of 1 to 3. The upper part of the C horizon
has strata of very fine sand, loamy fine sand, loamy very
fine sand, fine sandy loam, very fine sandy loam, silt
loam, and silty clay loam. The lower C horizon has, in
addition, strata of fine gravel and fine sand. In some
pedons loam till is at a depth of more than 40 inches.

Badaxe series

The Badaxe series consists of deep, somewhat poorly
drained soils on glacial till plains. These soils are moder-
ately permeable in the upper part and very slowly perme-
able in the lower part. They formed in calcareous till.
Slope ranges from 0 to 3 percent.

Badaxe soils are similar to Corunna soils and are com-
monly adjacent to Corunna, Kilmanagh, and Shebeon
soils on the landscape. Corunna soils have a mollic
epipedon and are poorly drained. Kilmanagh soils are
fine-loamy and are poorly drained. Corunna and Kilman-
agh soils are below the Badaxe soils on the landscape.
Shebeon soils are fine-loamy and are in topographic
positions similar to those of the Badaxe soils.

Typical pedon of Badaxe fine sandy loam, 0 to 3
percent slopes, 1,100 feet south and 1,545 feet east of
the northwest corner of section 22, T. 16 N.,, R. 15 E.

Ap—oO0 to 10 inches; very dark grayish brown (10YR 3/2)
fine sandy loam, light brownish gray (10YR 6/2) dry;
weak coarse granular structure; very friable; many
roots; about 5 percent pebbles and cobbles; neutral;
abrupt smooth boundary.

B1—10 to 15 inches; brown (10YR 5/3) loamy sand;
weak fine subangular blocky structure; very friable;
few roots; about 5 percent pebbles and cobbles;
mildly alkaline; abrupt wavy boundary.

B21t—15 to 20 inches; dark yellowish brown (10YR 4/4)
loam; many medium faint grayish brown (10YR 5/2)
mottles; moderate medium subangular blocky struc-
ture; friable; few roots; thin discontinuous dark yel-
lowish brown (10YR 4/4) clay films on faces of
some peds; about 10 percent pebbles and cobbles;
mildly alkaline; gradual wavy boundary.

B22t—20 to 27 inches; dark yellowish brown (10YR 4/4)
sandy loam; common medium distinct grayish brown
(10YR 5/2) mottles; weak fine subangular blocky
structure; very friable; few roots; thin discontinuous
dark yellowish brown (10YR 4/4) clay films on verti-
cal and horizontal faces of peds; about 10 percent
pebbles and cobbles; mildly alkaline; abrupt wavy
boundary.

IIC1—27 to 36 inches; brown (10YR 5/3) loam; common
medium distinct gray (10YR 6/1) and common
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medium prominent yellowish brown (10YR 5/6) mot-
tles; weak thick platy structure parting to weak fine
subangular blocky; firm; about 10 percent pebbles
and cobbles; strong effervescence; moderately alka-
line; diffuse wavy boundary.

IIC2—36 to 60 inches; brown (10YR 5/3) loam; weak
thick platy structure; very firm; about 10 percent
pebbles and cobbles; strong effervescence; moder-
ately alkaline.

Thickness of the solum and depth to free carbonates
typically are 20 to 30 inches, but range from 17 to 40
inches. Depth to a horizon with very firm consistence
ranges from 25 to 40 inches. Pebbles and cobbles make
up 2 to 30 percent of the A horizon and 2 to 18 percent
of the rest of the pedon. Reaction of the solum ranges
from slightly acid to mildly alkaline.

The Ap horizon has color value of 3 or 4 and chroma
of 2 or 3. It ranges in thickness from 6 to 10 inches. It is
dominantly cobbly sandy loam, sandy loam, or fine sandy
loam, but the range includes loamy sand and loam. The
B2t horizon has hue of 7.5YR or 10YR, value of 4 or 5,
and chroma of 3 or 4. The IIC horizon has color value of
5 or 6 and chroma of 3 or 4.

Belleville series

The Belleville series consists of deep, poorly drained
and very poorly drained soils on glacial till plains. These
soils are rapidly permeable in the upper part and moder-
ately slowly permeable in the lower part. They formed in
sandy glacial drift over loamy calcareous till. Slope is 0
to 1 percent.

Belleville soils are similar to Essexville soils and are
commonly adjacent to Avoca, Corunna, and Granby
soils. Essexville soils are calcareous within 10 inches oi
the surface. Avoca soils have a spodic horizon, are
somewhat poorly drained, and are above the Belleville
soils on the landscape. Corunna soils are coarse-loamy.
Granby soils lack a loamy IIC horizon. Corunna and
Granby soils are in topographic positions similar to those
of the Belleville soils.

Typical pedon of Belleville loamy sand, 1,240 feet east
and 65 feet north of the southwest corner of section 14,
T.16 N., R. 14 E.

Ap—0 to 11 inches; black (10YR 2/1) loamy sand, gray
(10YR 5/1) dry; very weak fine subangular blocky
structure; very friable; few roots; about 1 percent
pebbles and cobbles; mildly alkaline; abrupt smooth
boundary.

B2g—11 to 20 inches; grayish brown (2.5YR 5/2) loamy
sand; many medium prominent yellowish brown
(10YR 5/6) mottles; very weak fine subangular
blocky structure; very friable; few roots; about 1 per-
cent pebbles and cobbles; mildly alkaline; gradual
wavy boundary.
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C1g—20 to 31 inches; light brownish gray (10YR 6/2)
sand; many coarse distinct yellowish brown (10YR
5/4) mottles; single grained; loose; about 1 percent
pebbles and cobbles; slight effervescence; moder-
ately alkaline; abrupt wavy boundary.

1IC2g—31 to 48 inches; grayish brown (10YR 5/2) loam;
common medium distinct yellowish brown (10YR
5/4) mottles; very weak medium subangular blocky
structure; firm; about 3 percent pebbles and cob-
bles; strong effervescence; moderately alkaline;
gradual wavy boundary.

1IC3g—48 to 60 inches; gray (10YR 5/1) loam; common
medium prominent yellowish brown (10YR 5/6) mot-
tles; weak medium platy structure; firm; about 3 per-
cent pebbles and cobbles; strong effervescence;
moderately alkaline.

Thickness of the solum ranges from 20 to 30 inches.
Depth to both carbonates and the loamy I[IC horizon
ranges from 20 to 40 inches. Reaction of the solum
ranges from slightly acid to mildly alkaline.

The Ap horizon has color value of 2 or 3 and chroma
of 1 or 2. It ranges in thickness from 11 to 13 inches. It
is dominantly loamy sand, but the range includes sand.
The B2 horizon has hue of 10YR, 2.5Y, or 5Y; value of 4
or 5; and chroma of 1 or 2. The C1 horizon has hue of
10YR, 2.5Y, or 5Y; value of 4 to 6; and chroma of 1 to 3.
The B2 and C1 horizons are sand, fine sand, loamy
sand, or loamy fine sand. The IIC horizon has hue of
10YR, 2.5Y, or 5Y, value of 5 or 6, and chroma of 1 to 4.
It is typically loam, but is clay loam or silty clay loam in
some pedons.

Boyer series

The Boyer series consists of deep, well drained soils
on glacial outwash plains, valley trains, and deltas.
These soils have moderately rapid permeability in the
upper part and rapid permeability in the lower part. They
formed in sandy, calcareous glaciofluvial sediments.
Slope ranges from 0 to 12 percent.

Boyer soils are similar to Plainfield soils and are com-
monly adjacent to Covert, Pipestone, Riverdale, and
Tobico soils on the landscape. Plainfield soils are sandy.
Covert soils are sandy, have a spodic horizon, and are
moderately well drained. Covert soils are in topographic
positions similar to those of the Boyer soils. Pipestone
soils are sandy, have a mottled spodic horizon, and are
somewhat poorly drained. Riverdale soils have a mottled
argillic horizon and are somewhat poorly drained. Tobico
soils are poorly drained and very poorly drained. River-
dale and Tobico soils are below the Boyer soils on the
landscape.

Typical pedon of Boyer loamy sand, 0 to 6 percent
slopes, 300 feet west and 1,875 feet south of the center
of section 28, T. 17 N., R. 13 E.

SOIL SURVEY

Ap—O0 to 7 inches; dark brown (10YR 4/3) loamy sand;
very weak medium granular structure; very friable;
common roots; about 10 percent pebbles and cob-
bles; mildly alkaline; abrupt wavy boundary.

B1—7 to 17 inches; strong brown (7.5YR 5/6) sand,
single grained; loose; few roots; about 10 percent
pebbles and cobbles; mildly alkaline; abrupt wavy
boundary.

B21t—17 to 23 inches; dark brown (7.5YR 4/4) gravelly
loam; weak fine subangular blocky structure; friable;
few roots; thin discontinuous clay films on faces of
peds and considerable bridging of sand grains with
clay; about 20 percent pebbles and cobbles; mildly
alkaline; abrupt wavy boundary.

B22t—23 to 27 inches; yellowish brown (10YR 5/6)
loamy sand; very weak coarse subangular blocky
structure; very friable; weak bridging of sand grains
with clay; about 5 percent pebbles and cobbles;
mildly alkaline; abrupt wavy boundary.

[IC—27 to 60 inches; light yellowish brown (10YR 6/4)
stratified sand and gravel; single grained; loose;
about 20 percent pebbles and cobbles; strong ef-
fervescence; moderately alkaline.

Thickness of the solum and depth to free carbonates
range from 22 to 40 inches. Pebbles and cobbles make
up 1 to 25 percent by volume of the solum and 10 to 35
percent of the IIC horizon. The solum ranges from
medium acid to mildly alkaline.

The Ap horizon has color value of 4 or 5 and chroma
of 2 or 3. It ranges in thickness from 6 to 12 inches. It is
dominantly loamy sand, but the range includes sandy
loam. Pedons which have not been cultivated have A1
and A2 horizons. The A1 horizon is typically very dark
grayish brown (10YR 3/2). It ranges in thickness from 2
to 5 inches. The A2 horizon has hue of 10YR, value of 5
or 6, and chroma of 2 or 3. It ranges in thickness from 3
to 8 inches. The B2t horizon has hue of 5YR, 7.5YR, or
10YR; value of 4 or 5; and chroma of 3 to 6. It is gravelly
sandy loam, sandy loam, or gravelly loam. The IIC hori-
zon has chroma of 3 or 4.

Corunna series

The Corunna series consists of deep, poorly drained
soils on glacial till plains. These soils are moderately or
moderately rapidly permeable in the upper part and mod-
erately slowly permeable in the lower part. They formed
in loamy, calcareous till. Slope is 0 to 1 percent.

Corunna soils are similar to Badaxe soils and are com-
monly adjacent to Badaxe, Kilmanagh, and Tobico soils
on the landscape. Badaxe soils have an argillic horizon,
are somewhat poorly drained, and are above the Corun-
na soils. Kilmanagh soils are fine loamy. Tobico soils are
sandy. Kilmanagh and Tobico soils are in topographic
positions similar to those of Corunna soils.
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Typical pedon from an area of Corunna sandy loam,
1,700 feet east and 136 feet south of the northwest
corner of section 1, T. 17 N., R. 14 E.

Ap—oO0 to 11 inches; black (10YR 2/1) sandy loam, dark
gray (10YR 4/1) dry; weak medium granular struc-
ture; very friable; common roots; about 2 percent
pebbles and cobbles; mildly alkaline; abrupt smooth
boundary.

B21g—11 to 21 inches; gray (10YR 5/1) sandy loam;
many medium faint grayish brown and few fine
prominent yellowish brown (10YR 5/4) mottles;
weak fine subangular blocky structure; very friable,
few roots; about 2 percent pebbles and cobbles;
mildly alkaline; clear wavy boundary.

B22—21 to 32 inches; yellowish brown (10YR 5/4)
sandy loam; many medium distinct yellowish brown
(10YR 5/6) and common fine distinct grayish brown
(10YR 5/2) mottles; weak very fine subangular
blocky structure; very friable; about 2 percent peb-
bles and cobbles; mildly alkaline; gradual wavy
boundary.

C1g—32 to 36 inches; grayish brown (10YR 5/2) gravel-
ly sandy loam; common medium prominent yellowish
brown (10YR 5/6) mottles; weak fine subangular
blocky structure; very friable; about 15 percent peb-
bles and cobbles; slight effervescence; moderately
alkaline; abrupt wavy boundary.

[IC2g—36 to 40 inches; grayish brown (10YR 5/2) loam;
common medium prominent yellowish brown (10YR
5/6) mottles; weak medium subangular blocky struc-
ture; friable; about 4 percent pebbles and cobbles;
slight effervescence; moderately alkaline; gradual
wavy boundary.

1IC3g—40 to 60 inches; gray (10YR 5/1) loam; few fine
prominent yellowish brown (10YR 5/4) mottles;
moderate medium platy structure; firm; about 4 per-
cent pebbles and cobbles; strong effervescence;
moderately alkaline.

Thickness of the solum and depth to free carbonates
range from 20 to 40 inches. Depth to the IIC horizon
ranges from 26 to 40 inches. The solum ranges from
slightly acid to mildly alkaline.

The Ap horizon has color value of 2 or 3 and chroma
of 1 or 2. It ranges in thickness from 10 to 12 inches. It
is dominantly sandy loam, but the range includes loamy
sand and loam. The B2 horizon has hue of 10YR, 2.5Y,
or 5Y; value of 5 or 6; and chroma of 1 to 4. It is loamy
fine sand, sandy loam, fine sandy loam, or loam. The C1
horizon has hue of 10YR or 2.5Y and chroma of 2 to 6.
It is loamy fine sand, gravelly sandy loam, sandy loam,
or loam. The IIC horizon has chroma of 1 to 4. It is
typically loam, but is clay loam in some pedons.
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Covert series

The Covert series consists of deep, moderately well
drained soils on glacial outwash and till plains and
dunes. These soils are rapidly permeable, except for the
loamy substratum soil, which is rapidly permeable in the
upper part and moderately slowly or slowly permeable in
the lower part. They formed in sandy glacial drift. Slope
ranges from 0 to 6 percent.

Covert soils are similar to Pipestone soils and are
commonly adjacent to Tobico, Pipestone, and Plainfield
soils on the landscape. Tobico soils have no spodic
horizon and are poorly drained. Pipestone soils have a
mottled spodic horizon and are somewhat poorly
drained. Tobico and Pipestone soils are below the
Covert soils on the landscape. Plainfield soils have no
spodic horizon, are excessively drained, and are above
the Covert soils on the landscape.

Typical pedon of Covert sand, 0 to 2 percent slopes,
225 feet north and 60 feet east of the southwest corner
of section 15, T. 17 N., R. 13 E.

A1—0 to 4 inches; very dark grayish brown (10YR 3/2)
sand; very weak medium granular structure; very
friable; many roots; medium acid; abrupt wavy
boundary.

A2—4 to 10 inches; light brownish gray (10YR 6/2)
sand; single grained; loose; many roots; medium
acid; abrupt irregular boundary.

B2ir—10 to 27 inches; strong brown (7.5YR 5/6) sand;
single grained; loose; common roots; neutral; gradu-
al wavy boundary.

B3—27 to 35 inches; brownish yellow (10YR 6/6) sand;
few fine distinct strong brown (7.5YR 5/8) and
common medium faint strong brown (7.5YR 5/6)
mottles; single grained; loose; few roots; neutral;
gradual wavy boundary.

C—35 to 60 inches; light yellowish brown (10YR 6/4)
sand; single grained; loose; few roots; mildly alka-
line.

Thickness of the solum ranges from 24 to 36 inches.
Pebble content ranges from 0 to 5 percent. Reaction
ranges from medium acid to neutral.

In most forested areas, there is an O2 horizon. The A1
horizon has color value of 2 or 3 and chroma of 1 or 2, It
ranges in thickness from 1 to 5 inches. It is dominantly
sand, but the range includes fine sand and loamy sand.
The A2 horizon has hue of 7.5YR or 10YR, value of 5 to
7, and chroma of 1 to 3. It is sand or loamy sand. In
cultivated areas, the Ap horizon has hue of 10YR, value
of 3 or 4, and chroma of 1 or 2. It ranges in thickness
from 6 to 10 inches. The B2 horizon has hue of 7.5YR or
10YR, value of 3 to 5, and chroma of 3 to 6. In some
pedons weakly cemented ortstein is up to 30 percent of
the B horizon. The C horizon has chroma of 3 or 4. It is
sand or stratified sand and fine sand. In pedons of the
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loamy substratum phase a IIC horizon is at a depth of 40
to 60 inches. It is typically loam, but is clay loam or silty
clay loam in some pedons. The |IC horizon has free
carbonates and is moderately alkaline.

Deerton Variant

The Deerton Variant consists of moderately deep, well
drained and moderately well drained soils on glacial till
plains. These soils are rapidly or moderately rapidly per-
meable. They formed in sandy, noncalcareous till over
sandstone bedrock. Slope ranges from 0 to 4 percent.

Deerton Variant soils are similar to Tyre soils and are
commonly adjacent to Mitiwanga and Tyre soils on the
landscape. Mitiwanga soils have an argillic horizon, are
fine-loamy, and are somewhat poorly drained. Tyre soils
have no spodic horizon and are somewhat poorly
drained. Mitiwanga and Tyre soils are below the Deerton
Variant soils on the landscape.

Typical pedon of Deerton Variant gravelly loamy sand,
0 to 4 percent slopes, 660 feet south and 1,020 feet
east of the center of section 11, T. 18 N., R. 13 E.

A1—0 to 3 inches; black (10YR 2/1) gravelly loamy
sand; very weak medium granular structure; very
friable; many roots; about 20 percent pebbles and
cobbles; medium acid; abrupt wavy boundary.

A2—3 to 5 inches; brown (7.5YR 5/2) gravelly coarse
sand; single grained; loose; many roots; about 20
percent pebbles and cobbles; medium acid; abrupt
wavy boundary.

B21hir—5 to 6 inches; dark brown (7.5YR 3/2) gravelly
loamy sand; very weak fine subangular blocky struc-
ture; very friable; common roots; about 20 percent
pebbles and cobbles; strongly acid; abrupt wavy
boundary.

B22ir—6 to 22 inches; brown (7.5YR 4/4) very cobbly
coarse sand; single grained; loose; common roots;
about 60 percent pebbles and cobbles; medium
acid; abrupt irregular boundary.

IIR—22 inches; sandstone bedrock.

Both thickness of the solum and depth to bedrock
range from 20 to 40 inches. Pebble and cobble content
ranges from 10 to 60 percent in the solum and from 35
to 60 percent in the control section. Fragment size and
content increase with depth.

In most forested areas there is an O2 horizon. The A1
horizon has color value of 2 or 3 and chroma of 1 or 2. It
ranges in thickness from 2 to 5 inches. It is dominantly
gravelly loamy sand but the range includes loamy sand,
cobbly sandy loam, or sandy loam. The A2 horizon has
hue of 7.5YR or 10YR, value of 5 through 7, and chroma
of 2 or 3. It is gravelly coarse sand, coarse sand, gravel-
ly loamy sand, or gravelly fine sandy loam. In cultivated
areas the Ap horizon has hue of 10YR, value of 3 or 4,
and chroma of 2 to 4. It ranges in thickness from 6 to 10
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inches. The B2 horizon has hue of 5YR, 7.5YR, or 10YR;
value of 3 or 4; and chroma of 2 to 4. It is very cobbly
coarse sand, gravelly sand, or gravelly loamy sand.
Some pedons have a C horizon with hue of 7.5YR or
10YR, value of 6, and chroma of 3 or 4. It is very cobbly
sand and ranges in thickness from 0 to 20 inches. Some
pedons have a Cr horizon of fractured and weathered
sandstone.

Essexville series

The Essexville series consists of deep, poorly and very
poorly drained soils on glacial lake and till plains. These
soils are rapidly permeable in the upper part and moder-
ately slowly permeable in the lower part. They formed in
sandy glacial drift over loamy, calcareous till. Slope is 0
to 1 percent.

Essexville soils are similar to Belleville soils and are
commonly adjacent to Avoca and Tappan soils on the
landscape. Belleville soils are not calcareous within 10
inches of the surface. Avoca soils have a spodic horizon,
are somewhat poorly drained, and are above the Essex-
ville soils. Tappan soils are fine-loamy and are in topo-
graphic positions similar to those of the Essexville soils.

Typical pedon of Essexville loamy sand, 600 feet east
and 2,400 feet north of the center of section 18, T. 15
N, R.9E.

Ap—O0 to 12 inches; black (10YR 2/1) loamy sand, gray-
ish brown (10YR 5/2) dry; very weak medium su-
bangular blocky structure; very friable; few roots:
about 2 percent pebbles; slight effervescence; mod-
erately alkaline; abrupt smooth boundary.

C1g—12 to 22 inches; light brownish gray (2.5YR 6/2)
sand; few fine distinct yellowish brown (10YR 5/4)
mottles; single grained; loose; about 10 percent peb-
bles; strong effervescence; moderately alkaline;
clear wavy boundary.

11C2g—22 to 60 inches; grayish brown (10YR 5/2) loam:
common medium prominent yellowish brown (10YR
5/6) mottles; weak medium subangular blocky struc-
ture; firm; about 4 percent pebbles and cobbles;
strong effervescence; moderately alkaline.

The depth to the IIC horizon ranges from 18 to 40
inches. Depth to free carbonates is 10 inches or less.

The Ap horizon has color value of 2 or 3 and chroma
of 1 or 2. It ranges in thickness from 11 to 14 inches. It
is dominantly loamy sand, but the range includes sand.
The C1 horizon has value of 4 to 6 and chroma of 1 or
2. The C1 horizon is sand, fine sand, loamy sand, or
loamy fine sand. The IIC horizon has hue of 10YR or
2.5Y, value of 4 to 6, and chroma of 1 to 4. It is loam or
clay loam.
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Filion series

The Filion series consists of deep, poorly drained soils
on glacial till plains. These soils are moderately or mod-
erately slowly permeable in the upper part and very
slowly permeable in the lower part. They formed in
loamy, calcareous till. Slope ranges from 0 to 1 percent.

Filion soils are similar to Aubarque soils and are com-
monly adjacent to Aubarque soils on the landscape. Au-
barque soils are coarse-loamy, are somewhat poorly
drained, and are above the Filion soils.

Typical pedon of Filion stony loam, 1,100 feet east
and 660 feet south of northwest corner of section 1, T.
16 N., R. 15 E.

A1—0 to 5 inches; very dark gray (10YR 3/1) stony
loam; moderate fine granular structure; friable; many
roots; about 15 percent cobbles and pebbles; slight
effervescence; moderately alkaline; abrupt wavy
boundary.

B2g—5 to 14 inches; gray (10YR 5/1) loam; common
medium distinct olive (5Y 5/3) and few fine promi-
nent dark yellowish brown (10YR 5/5) mottles; weak
fine subangular blocky structure; firm; few roots;
about 7 percent cobbles and pebbles; slight ef-
fervescence; moderatley alkaline; abrupt wavy
boundary.

C1g—14 to 32 inches; olive gray (5Y 5/2) loam; faces of
peds are gray (5Y 5/1); many coarse distinct gray
(5Y 5/1) mottles; strong very thick platy structure;
very firm; about 5 percent cobbles and pebbles;
strong effervescence; moderately alkaline; gradual
wavy boundary.

C2g—32 to 54 inches; olive gray (5Y 5/2) clay loam;
common medium distinct light olive brown (2.5Y
5/4) mottles; massive; very firm; about 5 percent
cobbles and pebbles; strong effervescence; moder-
ately alkaline; abrupt wavy boundary.

C3g—54 to 60 inches; gray (N 5/0) loam; very firm;
about 5 percent cobbles and pebbles; strong ef-
fervescence; moderately alkaline.

Thickness of the solum and depth to a horizon with
very firm consistence range from 12 to 24 inches.
Cobble and pebble content ranges from 10 to 30 percent
in the solum and from 2 to 20 percent in the C horizon.
Depth to free carbonates is 10 inches or less.

The A1 horizon has color value of 2 or 3 and chroma
of 1 or 2. Reaction ranges from neutral to moderately
alkaline. Thickness of the A1 horizon ranges from 4 to 7
inches. It is dominantly stony loam, but the range in-
cludes stony sandy loam, sandy loam, or loam. The B2
horizon has hue of 10YR, 2.5Y, or 5Y; value of 4 or 5;
and chroma of 1 or 2. Some pedons have thin subhori-
zons of silt loam. The C horizon has hue of 10YR, 2.5Y,
or 5Y; value of 4 to 6; and chroma of 0 to 2.
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Gagetown series

The Gagetown series consists of deep, moderately
well drained soils on glacial lake plains. These soils are
moderately or moderately slowly permeable. They
formed in silty, calcareous, glacio-lacustrine sediments.
Slope ranges from 0 to 4 percent.

Gagetown soils are similar to Sanilac soils and are
commonly adjacent to Grindstone and Sanilac soils on
the landscape. Grindstone soils are fine-loamy, have an
argillic horizon, and are in topographic positions similar
to those of the Gagetown soils. Sanilac soils have no
mollic epipedon, are somewhat poorly drained, and are
below the Gagetown soils.

Typical pedon of Gagetown silt loam, 0 to 4 percent
slopes, 980 feet north and 210 feet east of the south-
west corner of section 5, T. 18 N., R. 13 E.

Ap—O0 to 9 inches; very dark grayish brown (10YR 3/2)
silt loam; grayish brown (10YR 5/2) dry; weak very
thick platy structure parting to weak medium suban-
gular blocky; friable; many roots; mildly alkaline;
clear wavy boundary.

B2—9 to 12 inches; dark yellowish brown (10YR 4/4) silt
loam; some faces of peds are dark brown (10YR
4/3); common medium distinct yellowish brown
(10YR 5/6) mottles; weak medium platy structure
parting to weak very fine subangular blocky; friable;
common roots; some mixing of Ap material into
upper 1 to 2 inches by earthworms; mildly alkaline;
clear broken boundary.

C—12 to 60 inches; yellowish brown (10YR 5/4) strati-
fied very fine sand and silt loam, common medium
faint pale brown (10YR 6/3) and common medium
distinct brownish yellow (10YR 6/6) mottles; weak
thin platy structure; very friable; few roots; strong
effervescence; moderately alkaline.

Thickness of the solum ranges from 10 to 16 inches.
The depth to free carbonates ranges from 0 to 16
inches.

The Ap horizon has color chroma of 1 or 2. It ranges
in thickness from 7 to 10 inches. It is fine sandy loam,
silt loam, or loam. The B2 horizon is silt loam or very fine
sandy loam. The C horizon of some pedons has thin
strata of clay loam or silty clay loam below a depth of 20
inches. In some pedons it has mottles with value of 4 or
5 and chroma of 1 or 2 below a depth of 18 inches.

Granby series

The Granby series consists of deep, poorly drained
and very poorly drained soils on glacial outwash and till
plains. These sails are rapidly permeable. They formed in
sandy glacial drift. Slope is 0 to 1 percent.

Granby soils are commonly adjacent to Belleville and
Pipestone soils on the landscape. Belleville soils have a
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loamy IIC horizon and are in topographic positions simi-
lar to those of Granby soils. Pipestone soils have spodic
horizons, are somewhat poorly drained, and are above
the Granby soils.

Typical pedon of Granby loamy sand, 100 feet north
and 1,400 feet west of the southeast corner of section
27, T.16 N, R. 14 E.

Ap—O0 to 11 inches; black (10YR 2/1) loamy sand, dark
gray (10YR 4/1) dry; weak, very fine subangular
blocky structure; very friable; neutral; abrupt smooth
boundary.

B2g—11 to 22 inches; grayish brown (2.5Y 5/2) sand;
few fine distinct brown (10YR 5/3) mottles; single
grained; loose; neutral; clear wavy boundary.

B3g—22 to 31 inches; grayish brown (10YR 5/2) sand;
common medium prominent yellowish brown (10YR
5/6) mottles; single grained; loose; neutral; clear
wavy boundary.

C1—31 to 41 inches; brown (10YR 5/3) sand; common
medium faint grayish brown (10YR 5/2) mottles;
single grained; loose; slight effervescence; moder-
ately alkaline; clear wavy boundary.

C2g—41 to 60 inches; gray (5Y 5/1) fine sand; single
grained; loose; slight effervescence; moderately al-
kaline.

Thickness of the solum ranges from 24 to 40 inches.
Reaction ranges from medium acid to neutral in the
upper 30 inches and from neutral to moderately alkaline
at a depth of 30 to 60 inches.

The Ap horizon has color value of 2 or 3 and chroma
of 0 to 2. It ranges in thickness from 10 to 13 inches. It
is dominantly loamy sand, but the range includes sand or
sandy loam. The B2 horizon has hue of 10YR, 2.5Y, or
5Y; value of 4 through 6; and chroma of 0 through 3. It is
sand, fine sand, loamy sand, or loamy fine sand. Some
pedons have thin strata of sandy loam to sandy clay
loam in the B and C horizons. The C horizon has hue of
10YR, 2.5Y, or 5Y; value of 5 to 7; and chroma of 1 to 4.

Grindstone series

The Grindstone series consists of deep, moderately
well drained soils on glacial till plains. These soils are
moderately permeable in the upper part and very slowly
permeable in the lower part. They formed in loamy, cal-
careous till. Slope ranges from 0 to 4 percent.

Grindstone soils are similar to Guelph soils and are
commonly adjacent to Gagetown and Shebeon soils on
the landscape. Guelph soils do not have a very slowly
permeable C horizon. Gagetown soils are coarse-silty,
have a mollic epipedon, and are in topographic positions
similar to those of the Grindstone soils. Shebeon soils
are dominantly grayer in the lower B horizon than Grind-
stone soils, are somewhat poorly drained, and are below
the Grindstone soils.
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Typical pedon of Grindstone loam, 0 to 4 percent
slopes, 1,210 feet north and 1,180 feet west of the
center of section 32, T. 19 N, R. 13 E.

Ap—O0 to 9 inches; dark grayish brown (10YR 4/2) loam;
moderate fine granular structure; friable; common
roots; about 2 percent pebbles and cobbles; neutral;
abrupt smooth boundary.

B&A—9 to 11 inches; yellowish brown (10YR 5/4) clay
loam (B2t) with coatings of pale brown (10YR 6/3)
sandy loam (A2) more than 2 mm thick between
vertical faces of peds; common fine prominent
strong brown (7.5YR 5/8) mottles; weak medium
subangular blocky structure; friable; few roots; thin
discontinuous clay films; about 2 percent pebbles
and cobbles; mildly alkaline; abrupt irregular bound-
ary.

B2t—11 to 20 inches; brown (10YR 5/3) clay loam; few
fine faint grayish brown (10YR 5/2) and common
fine prominent yellowish brown (10YR 5/6) mottles
in lower part of horizon; weak medium prismatic
structure parting to moderate medium angular
blocky; firm; few roots; thin continuous dark brown
(10YR 4/3) clay films on vertical faces of peds and
thin discontinuous clay films on horizontal faces;
about 2 percent pebbles and cobbles; mildly alka-
line; clear wavy boundary.

B3—20 to 27 inches; light yellowish brown (10YR 6/4)
silt loam; few fine distinct yellowish brown (10YR
5/6) and common medium prominent gray (10YR
6/1) mottles; weak fine subangular blocky structure;
friable; few roots; about 3 percent pebbles and cob-
bles; strong effervescence; moderately alkaline;
clear wavy boundary.

C1—27 to 55 inches; brown (10YR 5/3) loam; strong
thick platy structure; very firm; about 4 percent peb-
bles and cobbles; strong effervescence; moderately
alkaline; gradual wavy boundary.

C2—55 to 60 inches; brown (10YR 5/3) loam; few fine
prominent yellowish brown (10YR 5/6) mottles;
moderate thick platy structure; very firm; about 4
percent pebbles and cobbles; strong effervescence;
moderately alkaline.

Thickness of the solum ranges from 12 to 33 inches.
Depth to free carbonates ranges from 12 to 25 inches.
The depth to a horizon with very firm consistence ranges
from 24 to 40 inches. Pebble and cobble content ranges
from 2 to 25 percent in the A horizon and 2 to 18
percent in the rest of the pedon.

The Ap horizon has color value of 3 or 4 and chroma
of 2 or 3. It ranges in thickness from 6 to 10 inches. It is
dominantly loam or cobbly loam, but the range includes
loamy sand, sandy loam, or silt loam. The B2 horizon
has hue of 7.5YR or 10YR, value of 3 to 5, and chroma
of 3 or 4. It is loam or clay loam. The C horizon has
value of 5 or 6 and chroma of 3 or 4.
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Guelph series

The Guelph series consists of deep, well drained and
moderately well drained soils on moraines. These soils
are moderately permeable. They formed in loamy, calcar-
eous till. Slope ranges from 2 to 18 percent.

Guelph soils are similar to Grindstone soils and are
commonly adjacent to Londo and Parkhill soils on the
landscape. Grindstone soils have a very slowly perme-
able C horizon. Londo soils are somewhat poorly
drained. Parkhill soils lack an argillic horizon and are
poorly drained. Londo and Parkhill soils are below the
Guelph soils on the landscape.

Typical pedon of Guelph loam from an area of Guelph-
Londo loams, 2 to 6 percent slopes, 270 feet north and
1,650 feet east of the southwest corner of section 27, T.
16 N, R. 13 E.

Ap—0 to 9 inches; dark brown (10YR 4/3) loam; weak
fine subangular blocky structure; friable; few roots;
about 2 percent pebbles and cobbles; neutral;
abrupt smooth boundary.

B&A—9 to 13 inches; dark brown (7.5YR 4/4) clay loam
(B2t) with coatings of pale brown (10YR 6/3) sandy
loam (A2) greater than 2 mm thick between vertical
faces of peds; weak very fine angular blocky struc-
ture; friable; few roots; thin discontinuous clay films;
about 2 percent pebbles and cobbles; slightly acid;
clear broken boundary.

B2t—13 to 21 inches; dark yellowish brown (10YR 4/4)
clay loam; moderate medium angular blocky struc-
ture; firm; thick continuous dark brown (7.5YR 3/2)
clay films on faces of peds; about 2 percent pebbles
and cobbles; mildly alkaline; gradual irregular bound-
ary.

C1—21 to 29 inches; dark brown (10YR 4/3) loam; weak
fine subangular blocky structure; friable; thin discon-
tinuous clay films; about 2 percent pebbles and cob-
bles; slight effervescence; moderately alkaline; grad-
ual wavy boundary.

C2—29 to 60 inches; brown (10YR 5/3) loam; weak
medium subangular blocky structure; friable; about 4
percent pebbles and cobbles; strong effervescence;
moderately alkaline.

Thickness of the solum and depth to free carbonates
range from 15 to 25 inches.

The Ap horizon has color value of 3 or 4 and chroma
of 2 or 3. Reaction ranges from slightly acid to mildly
alkaline. The Ap horizon ranges from 7 to 10 inches
thick. It is dominantly loam but ranges to sandy loam.
The B2 horizon has hue of 7.5YR or 10YR and value
and chroma of 3 or 4. Reaction is neutral or mildly
alkaline. The C horizon has value of 4 to 6 and chroma
of 3 or 4.
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Kilmanagh series

The Kilmanagh series consists of deep, poorly drained
soils on glacial till plains. These soils are moderately
permeable in the upper part and very slowly permeable
in the lower part. They formed in loamy, calcareous till.
Slope is 0 to 1 percent.

Kilmanagh soils are similar to Parkhill soils and are
commonly adjacent to Avoca, Badaxe, and Shebeon
soils on the landscape. Parkhill soils do not have a very
slowly permeable C horizon. Avoca soils have a sandy
solum, have a spodic horizon, and are somewhat poorly
drained. Badaxe soils have an argillic horizon, are
coarse-loamy, and are somewhat poorly drained. She-
beon soils have an argillic horizon and are somewhat
poorly drained. Avoca, Badaxe, and Shebeon soils are
above the Kilmanagh soils on the landscape.

Typical pedon of Kilmanagh loam, 160 feet south and
1,960 feet west of the northeast corner of section 26, T.
16 N, R. 10 E.

Ap—O0 to 9 inches; very dark gray (10YR 3/1) loam;
weak fine subangular blocky structure; friable; few
roots; about 3 percent pebbles and cobbles; mildly
alkaline; abrupt smooth boundary.

B21g—9 to 26 inches; gray (10YR 5/1) loam; common
medium prominent dark yellowish brown (10YR 4/4)
mottles; weak fine subangular blocky structure; fri-
able; few roots; about 3 percent pebbles and cob-
bles; mildly alkaline; clear wavy boundary.

B22—26 to 29 inches; dark yellowish brown (10YR 4/4)
loam; common medium prominent gray (5Y 5/1)
mottles; weak fine subangular blocky structure; fri-
able; about 3 percent pebbles and cobbles; mildly
alkaline; clear wavy boundary.

C1—29 to 44 inches; dark yellowish brown (10YR 4/4)
loam; common medium prominent gray (5Y 5/1) and
few medium distinct light brownish gray (10YR 6/2)
mottles; very weak fine angular blocky structure; fri-
able; about 5 percent pebbles and cobbles; slight
effervescence; moderately alkaline; gradual wavy
boundary.

C2—44 to 60 inches; brown (10YR 5/3) loam; many
medium faint dark yellowish brown (10YR 4/4) and
many medium distinct gray (5Y 5/1) mottles; mas-
sive; very firm; about 5 percent pebbles and cob-
bles; strong effervescence; moderately alkaline.

Thickness of the solum and depth to free carbonates
are typically 28 to 36 inches and range from 11 to 44
inches. Depth to a horizon with very firm consistence
ranges from 24 to 50 inches. Pebble and cobble content
ranges from 2 to 30 percent in the A horizon and from 2
to 18 percent in the rest of the pedon. Reaction of the
solum ranges from slightly acid to mildly alkaline.

The Ap horizon has color chroma of 1 or 2. It ranges
in thickness from 7 to 12 inches. It is dominantly loam or
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cobbly loam, but the range includes sandy loam and clay
loam. The B2 horizon has chroma of 1 to 4.

Linwood series

The Linwood series consists of deep, very poorly
drained, organic soils on bogs. These soils are moder-
ately slowly to moderately rapidly permeable in the upper
part and moderately permeable in the lower part. They
formed in decomposed woody plant remains. Slope is 0
to 1 percent.

Linwood soils are similar to Adrian soils and are com-
monly adjacent to Aurelius and Pinnebog soils on the
landscape. Adrian soils have a sandy IIC horizon. Aure-
lius soils have a marl horizon. Pinnebog soils have no
mineral horizon at a depth of less than 51 inches. Aure-
lius and Pinnebog soils are in topographic positions simi-
lar to those of the Linwood soils.

Typical pedon of Linwood muck, 750 feet west and
1,850 feet north of the southeast corner of section 17, T.
16 N, R. 13 E.

Oa1—0 to 9 inches; black (10YR 2/1) broken face and
rubbed sapric material; about 10 percent fiber, 5
percent rubbed; moderate medium granular struc-
ture; very friable; many roots; primarily woody fibers;
about 5 percent coarse woody fragments; mildly al-
kaline; clear wavy boundary.

0Oa2—9 to 18 inches; black (10YR 2/1) broken face and
rubbed sapric material; about 40 percent fiber, 5
percent rubbed; moderate coarse subangular blocky
structure; friable; few roots; primarily woody fibers;
about 5 percent coarse woody fragments; mildly al-
kaline; gradual wavy boundary.

Oa3—18 to 25 inches; black (5YR 2/1) broken face,
dark reddish brown (5YR 2/2) rubbed sapric materi-
al; about 30 percent fiber, 5 percent rubbed; moder-
ate thick platy structure; friable; primarily woody
fibers; about 5 percent coarse woody fragments;
mildly alkaline; clear wavy boundary.

[ICg—25 to 60 inches; gray (10YR 5/1) loam; common
medium distinct yellowish brown (10YR 5/6) mottles:
massive; firm; few snail shells; strong effervescence;
moderately alkaline.

The depth to the IIC horizon ranges from 16 to 50
inches. The reaction of the organic horizons ranges from
medium acid to mildly alkaline.

The organic part of the subsurface and bottom tiers
has hue of 5YR, 7.5YR, or 10YR; value of 2 or 3; and
chroma of 0 to 3. The material is dominantly sapric, but
in some pedons there are thin layers of hemic material
that have a combined thickness of less than 10 inches.
The IIC horizon has hue of 10YR, 2.5Y, or 5Y: value of 4
to 6; and chroma of 1 or 2. It is sandy loam through silty
clay loam. Some pedons have strata of sand or loamy
sand less than 10 inches thick.
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Londo series

The Londo series consists of deep, somewhat poorly
drained soils on moraines and glacial till plains. These
soils are moderately or moderately slowly permeable.
They formed in loamy calcareous till. Slope ranges from
0 to 2 percent.

Londo soils in Huron County do not have an albic
horizon tonguing into the argillic horizon as is typical of
the Londo series elsewhere. This difference, however,
does not alter the use or characteristic behavior of the
soils.

Londo soils are similar to Shebeon soils, or are com-
monly adjacent to Geulph and Parkhill soils on the land-
scape. Shebeon soils have a very slowly permeable C
horizon. Guelph soils are well drained and moderately
well drained and are above the Londo soils. Parkhill soils
have no argillic horizon, are poorly drained, and are
below the Londo soils.

Typical pedon of Londo loam, 0 to 2 percent slopes,
725 feet north and 312 feet east of the southwest corner
of section 36, T. 15 N., R. 12 E.

Ap—O0 to 9 inches; very dark grayish brown (10YR 3/2)
loam, light brownish gray (10YR 6/2) dry; weak fine
subangular blocky structure; friable; few roots; about
2 percent pebbles and cobbles; neutral; abrupt wavy
boundary.

B&A—9 to 14 inches; yellowish brown (10YR 5/4) loam
(B2t) with coatings of grayish brown (10YR 5/2)
sandy loam (A2) greater than 2 mm thick between
vertical faces of peds; few fine distinct yellowish
brown (10YR 5/8) mottles; weak medium subangu-
lar blocky structure; friable; thin discontinuous clay
films; few roots; about 2 percent pebbles and cob-
bles; neutral; clear wavy boundary.

B2t—14 to 20 inches; brown (10YR 5/3) clay loam;
faces of peds are mixed grayish brown (10YR 5/2)
and brown (10YR 4/3); common fine prominent yel-
lowish brown (10YR 5/8) and common fine faint
light brownish gray (10YR 6/2) mottles; moderate
medium subangular blocky structure; firm; thin con-
tinuous clay films; about 2 percent pebbles and cob-
bles; neutral; clear wavy boundary.

C—20 to 60 inches; brown (10YR 5/3) loam: many
medium prominent yellowish brown (10YR 5/8) and
many fine prominent light brownish gray (10YR 6/2)
mottles; weak medium subangular blocky structure;
friable; about 5 percent pebbles and cobbles: strong
effervescence; moderately alkaline.

Thickness of the solum and depth to free carbonates
range from 16 to 25 inches.

The Ap horizon has color value of 3 or 4 and chroma
of 1 or 2. It ranges in thickness from 7 to 12 inches. It is
dominantly loam, but the range includes loamy sand and
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sandy loam. The B2 horizon has value or 3 to 5 and
chroma of 3 or 4. The C horizon has chroma of 3 or 4.

Mitiwanga series

The Mitiwanga series consists of moderately deep,
somewhat poorly drained soils on glacial till plains.
These soils are moderately permeable. They formed in
loamy noncalcareous till over sandstone bedrock. Slope
ranges from O to 3 percent.

Mitiwanga soils are commonly adjacent to Deerton
Variant, Shebeon soils, and Tyre soils on the landscape.
Deerton Variant soils are sandy, have a spodic horizon,
and are moderately well drained and well drained. Deer-
ton Variant soils are above the Mitiwanga soils. Shebeon
soils have no bedrock at depths of less than 60 inches.
Tyre soils are sandy. Shebeon and Tyre soils are in
topographic positions similar to those of the Mitiwanga
soils.

Typical pedon of Mitiwanga cobbly sandy loam 0 to 3
percent slopes, 290 feet west and 720 feet north of the
southeast corner of section 23, T. 18 N., R. 14 E.

Ap—O0 to 7 inches; dark grayish brown (10YR 4/2)
cobbly sandy loam; weak fine subangular blocky
structure; friable; many roots; about 15 percent cob-
bles and pebbles; slightly acid; abrupt smooth
boundary.

A2—7 to 12 inches; brown (10YR 5/3) sandy loam; few
medium prominent yellowish brown (10YR 5/6) mot-
tles; weak fine subangular blocky structure; friable;
few roots; about 10 percent cobbles and pebbles;
neutral; clear wavy boundary.

B2tg—12 to 23 inches; yellowish brown (10YR 5/4)
loam; faces of peds are grayish brown (10YR 5/2)
with many medium distinct yellowish brown (10YR
5/6) mottles; moderate medium subangular blocky
structure; friable; thin discontinuous clay films; about
15 percent cobbles and pebbles; neutral; abrupt
wavy boundary.

IIR—23 inches; sandstone bedrock.

Thickness of the solum and depth to bedrock range
from 20 to 40 inches. Coarse fragments make up 5 to 25
percent, by volume, of the soil material and generally
increase with depth.

Thickness of the Ap horizon ranges from 6 to 10
inches. It is dominantly cobbly sandy loam but the range
includes loamy sand, loam, sandy loam, or loam. In
areas that have not been plowed, the A1 horizon has
hue of 10YR, value of 2 or 3, and chroma of 2. It
averages about 4 inches in thickness. The B2 horizon
has value of 4 or 5 and chroma of 2 to 4. It is loam or
clay loam and averages between 24 and 30 percent
clay.
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Parkhill series

The Parkhill series consists of deep, poorly and very
poorly drained soils on moraines and glacial till plains.
These soils are moderately slowly permeable. They
formed in loamy calcareous till. Slope is 0 to 1 percent.

Parkhill soils are similar to Kilmanagh soils and are
commonly adjacent to Guelph and Londo soils on the
landscape. Kilmanagh soils have a very slowly perme-
able C horizon. Guelph soils have an argillic horizon and
are well drained and moderately well drained. Londo
soils have an argillic horizon and are somewhat poorly
drained. Guelph and Londo soils are above the Parkhill
soils.

Typical pedon of Parkhill loam, 640 feet south and
1,900 feet west of the northeast corner of section 25, T.
15N, R. 11 E.

Ap—0 to 9 inches; very dark grayish brown (10YR 3/2)
loam, grayish brown (10YR 5/2) dry; weak fine su-
bangular blocky structure; friable; few roots; about 2
percent pebbles and cobbles; neutral; abrupt
smooth boundary.

B2g—9 to 32 inches; grayish brown (10YR 5/2) loam;
common medium prominent strong brown (7.5YR
5/6) mottles; moderate medium subangular blocky
structure; friable; about 2 percent pebbles and cob-
bles; clear wavy boundary.

C1g—32 to 50 inches; grayish brown (10YR 5/2) loam;
many medium prominent yellowish brown (10YR
5/6) and few medium distinct yellowish brown
(10YR 5/4) mottles; weak coarse subangular blocky
structure; firm; about 2 percent pebbles and cob-
bles; slight effervescence; moderately alkaline; clear
wavy boundary.

C2g—50 to 60 inches; grayish brown (10YR 5/2) loam;
common medium prominent light olive brown (2.5Y
5/6) mottles; weak coarse subangular blocky struc-
ture; firm; about 5 percent pebbles and cobbles;
strong effervescence; moderately alkaline.

Thickness of the solum and depth to free carbonates
are typically about 30 inches and range from 20 to 45
inches. Reaction of the solum is slightly acid or neutral.

The Ap horizon has color value of 2 or 3 and chroma
of 1 or 2. It ranges in thickness from 7 to 10 inches. It is
dominantly loam, but the range includes sandy loam and
silt loam. The B2 horizon has hue of 10YR or 2.5Y, value
of 5 or 6, and chroma of 1 or 2. The C horizon has value
of 5 or 6 and chroma of 1 to 4.

Pinnebog series

The Pinnebog series consists of deep, very poorly
drained, organic soils on bogs. These soils are moder-
ately or moderately rapidly permeable. They formed in
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decomposed herbaceous plant remains. Slope is 0 to 1
percent.

Pinnebog soils are commonly adjacent to Linwood and
Tobico soils on the landscape. Linwood soils have min-
eral horizons at a depth of 16 to 50 inches. Tobico soils
have no organic horizon. Linwood and Tobico soils are in
topographic positions similar to those of the Pinnebog
soils.

Typical pedon of Pinnebog muck, 238 feet west and
2,450 feet north of the southeast corner of section 25, T.
16 N, R. 13 E.

Oa1—0 to 16 inches; black (10YR 2/1) broken face and
rubbed sapric material; about 15 percent fiber, less
than 5 percent rubbed; weak medium granular struc-
ture; friable; primarily herbaceous fibers; mildly alka-
line; gradual smooth boundary.

Oa2—16 to 34 inches; black (5YR 2/1) broken face and
rubbed sapric material; about 35 percent fiber, less
than 10 percent rubbed; weak thick platy structure;
friable; primarily herbaceous fibers; mildly alkaline;
gradual smooth boundary.

Oe1—34 to 50 inches; dark reddish brown (5YR 2/2)
broken face and rubbed hemic material; about 90
percent fiber; about 40 percent rubbed; weak thick
platy structure; primarily herbaceous fibers; mildly
alkaline; abrupt smooth boundary.

Oa3—50 to 60 inches; dark reddish brown (5YR 2/2)
broken face, black (5YR 2/1) rubbed sapric material;
about 20 percent fiber, less than 5 percent rubbed:;
weak coarse subangular blocky structure; primarily
herbaceous fibers; mildly alkaline.

The organic layers are 51 inches or more in thickness.
The organic material has hue of 5YR, 7.5YR, or 10YR
and value and chroma of 1 through 3. Woody fragments
are throughout the organic layers of most pedons. Reac-
tion ranges from medium acid to mildly alkaline.

The surface tier is typically sapric material but in some
pedons it is stratified sapric and hemic material. Some
pedons have mineral horizons at a depth of 51 to 60
inches.

Pipestone series

The Pipestone series consists of deep, somewhat
poorly drained soils on glacial outwash, till plains, and
dunes. These soils are rapidly permeable. They formed
in sandy glacial drift. Slope ranges from 0 to 2 percent.

Pipestone soils are similar to Covert soils and are
commonly adjacent to Adrian, Covert, and Tobico soils
on the landscape. Adrian soils have organic horizons 16
to 50 inches thick, are very poorly drained, and are
below the Pipestone soils. Covert soils have no mottles
in the upper spodic horizons, are moderately well
drained, and are above the Pipestone soils. Tobico soils

SOIL SURVEY

have no spodic horizon, are poorly drained, and are
below the Pipestone soils.

Typical pedon of Pipestone sand, 0 to 2 percent
slopes, 1,500 feet north and 200 feet west of the south-
east corner of section 16, T. 17 N., R. 13 E.

A1—0 to 2 inches; black (N 2/0) sand; very weak fine
granular structure; very friable; many roots; very
strongly acid; abrupt wavy boundary.

A2—2 to 10 inches; light brownish gray (10YR 6/2)
sand; single grained; loose; common roots; strongly
acid; abrupt irregular boundary.

B21hir—10 to 18 inches; strong brown (7.5YR 5/6) and
dark brown (7.5YR 3/2) sand; many coarse distinct
yellowish red (5YR 4/8) mottles; single grained:;
loose; common roots; strongly acid; gradual wavy
boundary.

B22ir—18 to 36 inches; brown (7.5YR 5/4) sand;
common coarse distinct strong brown (7.5YR 5/6)
mottles; single grained; loose; few roots; strongly
acid; gradual wavy boundary.

C1—36 to 40 inches; light yellowish brown (10YR 6/4)
sand; many coarse prominent strong brown (7.5YR
5/8) mottles; single grained; loose; few roots; slight-
ly acid; diffuse wavy boundary.

C2—40 to 60 inches; pale brown (10YR 6/3) sand:
common medium faint grayish brown (10YR 5/2)
and strong brown (7.5YR 5/6) mottles; single
grained; loose; slightly acid.

Thickness of the solum ranges from 24 to 40 inches.
Pebble content, by volume, ranges from 0 to 5 percent.
Reaction of the pedon ranges from very strongly acid to
neutral.

In most forested areas, there is an O2 horizon. The A1
horizon has color value of 2 or 3 and chroma of 0 to 2. It
ranges in thickness from 2 to 5 inches. It is dominantly
sand, but the range includes loamy sand and loamy fine
sand. The A2 horizon has hue of 7.5YR or 10YR, value
of 5 to 7, and chroma of 1 to 3. It is sand, fine sand, or
loamy sand. In cultivated areas the Ap horizon has hue
of 10YR, value of 3 or 4, and chroma of 1 or 2. It ranges
in thickness from 6 to 10 inches. The B2 horizon has
hue of 7.5YR or 10YR, value of 3 to 5, and chroma of 2
to 6. It is sand, fine sand, or loamy sand. In some
pedons weakly cemented orstein ranges from 0 to 30
percent of the B horizon. Some pedons have a B3 hori-
zon. The C horizon has value of 5 or 6 and chroma of 2
to 4. It is sand or fine sand.

Plainfield series

The Plainfield series consists of deep, excessively
drained soils on glacial outwash and till plains and
dunes. These soils are rapidly permeable. They formed
in sandy glacial drift. Slope ranges from 0 to 12 percent.
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Plainfield soils are similar to Boyer soils and are com-
monly adjacent to Covert, Tobico, and Pipestone soils on
the landscape. Boyer soils are coarse-loamy. Covert
soils have spodic horizons and are moderately well
drained. Tobico soils are poorly drained. Pipestone soils
have spodic horizons and are somewhat poorly drained
Covert, Tobico, and Pipestone soils are below the Plain-
field soils on the landscape.

Typical pedon of Plainfield sand from an areas of
Plainfield-Covert sands, 2 to 12 percent slopes, 300 feet
north and 1,320 feet east of the center of section 14, T.
18 N, R. 11 E.

02—1 inch to 0; black (10YR 2/1) partially decomposed
leaves, twigs, and sand; weak fine granular struc-
ture; very friable; many roots; strongly acid; abrupt
wavy boundary.

A1—0 to 1 inch; very dark brown (10YR 2/2) sand;
some light brownish gray (10YR 6/2) sand (A2); very
weak medium granular structure; very friable; many
roots; strongly acid; abrupt wavy boundary.

B21—1 inch to 3 inches; yellowish brown (10YR 5/4)
sand; single grained; loose; common roots; strongly
acid; clear wavy boundary.

B22—3 to 12 inches; yellowish brown (10YR 5/6) sand;
single grained; loose; common roots; slightly acid;
gradual wavy boundary.

B3—12 to 20 inches; brownish yellow (10YR 6/6) sand;
single grained; loose; few roots; slightly acid; diffuse
wavy boundary.

C—20 to 60 inches; light yellowish brown (10YR 6/4)
sand; single grained; loose; few roots; mildly alka-
line.

Thickness of the solum ranges from 18 to 30 inches.
Reaction of the upper part of the solum is strongly acid
or medium acid. Reaction of the lower part of the solum
and the C horizon ranges from slightly acid to mildly
alkaline.

The A1 horizon has color value of 2 or 3 and chroma
of 1 or 2. It ranges in thickness from 1 to 3 inches. It is
dominantly sand, but its range includes fine sand or
loamy sand. The A2 horizon, where present, has value of
5 or 6 and chroma of 2 or 3. It ranges in thickness from
0 to 4 inches. In cultivated areas the Ap horizon has hue
of 10YR, value of 3 or 4, and chroma of 2 or 3. It ranges
in thickness from 6 to 10 inches. The B2 horizon has
hue of 7.5YR or 10YR, value of 4 or 5, and chroma of 3
to 6. The C horizon has chroma of 3 or 4. It is typically
sand, but is stratified sand and fine sand in some
pedons.

Rapson series

The Rapson series consists of deep, somewhat poorly
drained soils on glacial outwash, till, and lake plains.
These soils are rapidly permeable in the upper part and
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moderately permeable in the lower part. They formed in
sandy glacial drift over loamy glaciolacustrine sediments.
Slope ranges from 0 to 2 percent.

Rapson soils are similar to Avoca soils and are com-
monly adjacent to Avoca and Bach soils on the land-
scape. Avoca soils have a loam to silty clay loam IIC
horizon and are in topographic positions similar to those
of the Rapson soils. Bach soils have a mollic epidedon,
are poorly and very poorly drained, and are below the
Rapson soils.

Typical pedon of Rapson loamy sand, 0 to 2 percent
slopes, 1,395 feet south and 30 feet east of the north-
west corner of section 14, T. 16 N., R. 15 E.

A1—0 to 4 inches; black (10YR 2/1) loamy sand; weak
fine granular structure; very friable; common roots;
about 2 percent pebbles; slightly acid; abrupt wavy
boundary.

A2—4 to 9 inches; light brownish gray (10YR 6/2) sand;
single grained; loose; few roots; about 2 percent
pebbles; neutral; abrupt irregular boundary.

B2ir—8 to 14 inches; dark brown (7.5YR 4/4) loamy
sand; common medium distinct yellowish red (5YR
4/6) mottles; weak fine subangular blocky structure;
very friable; common roots; about 2 percent peb-
bles; neutral; abrupt wavy boundary.

B3—14 to 25 inches; yellowish brown (10YR 5/4) sand;
common medium distinct yellowish brown (10YR
5/6) and common medium prominent strong brown
(7.5YR 5/8) mottles; single grained; loose; few
roots; about 5 percent pebbles; mildly alkaline;
abrupt wavy boundary.

[IC1—25 to 56 inches; light olive brown (2.5Y 5/4) strati-
fied silt loam, very fine sand, and fine sand;
common medium distinct grayish brown (10YR 5/2)
and yellowish brown (10YR 5/6) mottles; massive;
very friable; strong effervescence; moderately alka-
line; clear wavy boundary.

11IC2g—56 to 60 inches; gray (5Y 5/1) stratified very fine
sand, silt loam, and silty clay loam; many coarse
prominent light olive brown (2.5Y 5/4) mottles; mas-
sive; friable; about 2 percent pebbles; strong ef-
fervescence; moderately alkaline.

Thickness of the solum ranges from 20 to 35 inches.
Depth to free carbonates and thickness of the sand
horizons ranges from 20 to 40 inches. The texture of the
solum is sand, fine sand, loamy sand, or loamy fine
sand. Solum reaction ranges from medium acid to mildly
alkaline.

There is an O2 horizon in most forested areas. The A1
horizon has value of 2 or 3 and chroma of 1 or 2. It
ranges in thickness from 2 to 5 inches. It is dominantly
loamy sand, but the range includes sand. The A2 horizon
has value of 5 or 6. It ranges in thickness from 0 to 6
inches. In cultivated areas the Ap horizon has hue of
10YR, value of 3 or 4, and chroma of 2 or 3. It ranges in
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thickness from 8 to 10 inches. The B2 horizon has hue
of 7.5YR or 10YR, value of 3 to 5, and chroma of 2 to 6.
Weakly cemented ortstein makes up 0 to 30 percent of
the B horizon. In some pedons the C1 horizon has hue
of 10YR, value of 5 or 6, and chroma of 3 or 4. It is
sand, fine sand, loamy sand, or loamy fine sand. Reac-
tion of the C1 horizon is neutral or mildly alkaline. The
IIC horizon has hue of 10YR, 2.5Y, or 5Y, value of 5 or
6, and chroma of 1 to 4.

Riverdale series

The Riverdale series consists of deep, somewhat
poorly drained soils on glacial outwash plains, valley
trains, and deltas. These soils are moderately rapidly
permeable. They formed in sandy, calcareous glacioflu-
vial sediments. Slope ranges from 0 to 2 percent.

Riverdale soils are similar to Wasepi soils and are
commonly adjacent to Boyer, Guelph, and Pipestone
soils on the landscape. Wasepi soils have an argillic
horizon at a depth of less than 20 inches. Boyer soils
have no mottled argillic horizon and are well drained.
Guelph soils are fine-loamy and are well drained and
moderately well drained. Boyer and Guelph soils are
above the Riverdale soils. Pipestone soils have a spodic
horizon and are in topographic positions similar to those
of the Riverdale soils.

Typical pedon of Riverdale loamy sand from an area
of Riverdale-Pipestone complex, 0 to 2 percent slopes,
2,000 feet south and 320 feet west of the center of
section 23, T. 16 N., R. 13 E.

Ap—O0 to 9 inches; dark brown (10YR 3/3) loamy sand,
brown (10YR 5/3) dry; very weak fine granular struc-
ture; very friable; common roots; about 2 percent
pebbles and cobbles; slightly acid; abrupt smooth
boundary.

B1—9 to 21 inches; yellowish brown (10YR 5/6) loamy
sand; common medium distinct dark brown (7.5YR
4/4) mottles; very weak fine subangular blocky
structure; very friable; few roots; about 2 percent
pebbles; neutral; clear wavy boundary.

B2t—21 to 25 inches; dark yellowish brown (10YR 4/4)
gravelly sandy loam; common medium distinct gray-
ish brown (10YR 5/2) mottles; weak medium suban-
gular blocky structure; very friable; few roots; thin
discontinuous clay films on faces of peds and some
bridging of sand grains with clay; about 20 percent
pebbles; mildly alkaline; clear wavy boundary.

IIC—25 to 60 inches; brown (10YR 5/3) stratified sand
and gravel; single grained; loose; about 25 percent
pebbles; strong effervescence; moderately alkaline.

Thickness of the solum and depth to free carbonates
range from 24 to 40 inches. Pebble content, by volume,
ranges from 2 to 25 percent in the solum and from 2 to
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30 percent in the IIC horizon. The solum ranges from
slightly acid to mildly alkaline.

The Ap horizon has color value of 2 to 4 and chroma
of 2 or 3. It ranges in thickness from 6 to 10 inches. It is
dominantly loamy sand, but the range includes sand. In
areas that have not been cultivated there are A1 and A2
horizons. The A1 horizon has hue of 10YR, value of 2 or
3, and chroma of 2 or 3. It ranges in thickness from 3 to
5 inches. The A2 horizon has value of 5 or 6 and
chroma of 2 or 3. It ranges in thickness from 3 to 8
inches. The B2 horizon has hue of 7.5YR or 10YR, value
of 4 or 5, and chroma of 4 to 6. It is gravelly sandy loam
or sandy loam and has thin layers of loamy sand in
some pedons. Thickness of the B2t horizon ranges from
4 to 6 inches. The IIC horizon has value of 5 or 6 and
chroma of 2 or 3.

Sanilac series

The Sanilac series consists of deep, somewhat poorly
drained soils on glacial lake plains. These soils are mod-
erately slowly permeable or moderately permeable. They
formed in calcareous glaciolacustrine sediments. Slope
ranges from 0 to 3 percent.

Sanilac soils are similar to Gagetown soils and are
commonly adjacent to Bach and Shebeon soils on the
landscape. Gagetown soils have a mollic epipedon, are
moderately well drained, and are above the Sanilac soils.
Bach soils have a mollic epipedon, are poorly drained
and very poorly drained, and are below the Sanilac soils.
Shebeon soils have an argillic horizon, are fine-loamy,
and are in topographic positions similar to those of the
Sanilac soils.

Typical pedon of Sanilac silt loam, 0 to 3 percent
slopes, 258 feet north and 1,980 feet east of the south-
west corner of section 23, T. 15 N., R. 10 E.

Ap—O0 to 13 inches; dark grayish brown (10YR 4/2) silt
loam; weak fine subangular blocky structure; friable:
common roots; slight effervescence; moderately al-
kaline; abrupt smooth boundary.

B21—13 to 18 inches; pale brown (10YR 6/3) very fine
sandy loam; faces of peds are grayish brown (10YR
5/2); common fine faint light brownish gray (10YR
6/2) and common medium prominent yellowish
brown (10YR 5/6) mottles: weak thin platy structure;
friable; slight effervescence; moderately alkaline;
abrupt wavy boundary.

B22—18 to 25 inches; brown (10YR 5/3) very fine sandy
loam; common medium prominent yellowish brown
(10YR 5/6) and common medium faint light brown-
ish gray (10YR 6/2) mottles; medium thin platy
structure; friable; strong effervescence; moderately
alkaline.

C1—25 to 32 inches; pale brown (10YR 6/3) stratified
very fine sandy loam and loamy very fine sand; few
fine faint light brownish gray (10YR 6/2) and few
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fine prominent yellowish brown (10YR 5/6) mottles;
weak thin platy structure; friable; strong efferves-
cence; moderately alkaline; abrupt wavy boundary.

C2—32 to 60 inches; pale brown (10YR 6/3) loamy very
fine sand; common medium prominent yellowish
brown (10YR 5/6) and few fine light brownish gray
(10YR 6/2) mottles; massive; friable; strong ef-
fervescence; moderately alkaline.

Thickness of the solum ranges from 18 to 40 inches.
Depth to free carbonates is 10 inches or less.

The Ap horizon has color value of 3 or 4 and chroma
of 1 through 3. It ranges in thickness from 8 to 12
inches. It is silt loam, but the range includes fine sandy
loam or loam. The B2 horizon has hue of 10YR, 2.5Y, or
5Y; value of 4 or 6; and chroma of 2 or 3. It is typically
very fine sandy loam, but it is very fine sand, loamy very
fine sand, fine sandy loam, or silt loam in some pedons.
The C horizon has hue of 10YR, 2.5Y, or 5Y, value of 5
or 6, and chroma of 2 or 3. The upper part of the C
horizon has strata of loamy fine sand, loamy very fine
sand, fine sandy loam, very fine sandy loam, and silt
loam. The lower part has, in addition, strata of fine
gravel, sand, and silty clay loam.

Shebeon series

The Shebeon series consists of deep, somewhat
poorly drained soils on glacial till plains. These soils are
moderately or moderately slowly permeable in the upper
part and very slowly permeable in the lower part. They
formed in loamy calcareous till. Slope ranges from 0 to 4
percent.

Shebeon soils are similar to Londo soils and are com-
monly adjacent to Badaxe, Grindstone, and Kilmanagh
soils on the landscape. Londo soils do not have a very
slowly permeable C horizon. Badaxe soils are coarse-
loamy and are in topographic positions similar to those
of the Shebeon soils. Grindstone soils are moderately
well drained and are above the Shebeon soils. Kilman-
agh soils have no argillic horizon, are poorly drained, and
are below the Shebeon soils.

Typical pedon of Shebeon loam, 0 to 2 percent
slopes, 2,160 feet south and 510 feet west of the north-
east corner of section 21, T. 17 N., R. 10 E.

Ap—0 to 11 inches; dark brown (10YR 3/3) loam, pale
brown (10YR 6/3) dry; weak coarse granular struc-
ture; friable; few roots; about 1 percent pebbles and
cobbles; neutral; abrupt smooth boundary.

B21—11 to 17 inches; yellowish brown (10YR 5/4) clay
loam; few fine prominent gray (10YR 5/1) and yel-
lowish brown (10YR 5/8) mottles; weak coarse su-
bangular blocky structure; firm; few roots; grayish
brown (10YR 5/2) clay films on faces of peds; about
3 percent pebbles and cobbles; mildly alkaline; grad-
ual wavy boundary.
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B22tg—17 to 23 inches; grayish brown (10YR 5/2) clay
loam; common medium prominent yellowish brown
(10YR 5/6) mottles; weak coarse subangular blocky
structure; firm; brown (10YR 4/3) clay films on faces
of peds; about 3 percent pebbles and cobbles;
mildly alkaline; abrupt wavy boundary.

C1g—23 to 33 inches; grayish brown (10YR 5/2) loam;
common medium prominent yellowish brown (10YR
5/6) and few fine distinct brown (7.5YR 5/4) mot-
tles; weak medium platy structure; firm; about 3 per-
cent pebbles and 2 percent cobbles; slight efferves-
cence; moderately alkaline; gradual wavy boundary.

C2—33 to 49 inches; yellowish brown (10YR 5/4) loam;
faces of peds are gray (10YR 6/1); common fine
distinct yellowish brown (10YR 5/6) mottles; moder-
ate thick platy structure; very firm; about 3 percent
pebbles and 2 percent cobbles; strong efferves-
cence; moderately alkaline; gradual wavy boundary.

C3—49 to 60 inches; yellowish brown (10YR 5/4) loam;
horizontal and some vertical faces of peds are dark
reddish brown (5YR 3/2), light brownish gray (10YR
6/2) coatings on other vertical and oblique faces of
peds and fracture planes; few fine prominent yellow-
ish brown (10YR 5/8) mottles; strong thick platy
structure; very firm; about 3 percent pebbles and 2
percent cobbles; strong effervescence; moderately
alkaline.

Thickness of the solum and depth to free carbonates
are typically about 20 inches and range from 11 to 26
inches. Depth to a horizon with very firm consistence
ranges from 24 to 40 inches. Pebble and cobble content
ranges from 2 to 35 percent in the A horizon and from 2
to 18 percent in the rest of the pedon. Reaction of the
solum ranges from neutral to mildly alkaline.

The Ap horizon has color value of 3 or 4 and chroma
of 2 or 3. It ranges in thickness from 6 to 12 inches. It is
dominantly sandy loam, cobbly loam, or loam, but the
range includes loamy sand and cobbly sandy loam.
Some pedons have a B1 horizon. The B2 horizon has
value of 3 to 5 and chroma of 2 to 4. It is loam or clay
loam.

Tappan series

The Tappan series consists of deep, poorly drained
soils on glacial till plains. These soils are moderately
permeable or moderately slowly permeable in the upper
part and slowly permeable in the lower part. They
formed in loamy calcareous till. Slope is 0 to 1 percent.

Tappan soils are similar to Bach soils and are com-
monly adjacent to Bach, Kilmanagh, and Shebeon soils
on the landscape. Bach soils are coarse-silty. Kilmanagh
soils have no free carbonates within 10 inches of the
surface. Bach and Kilmanagh soils are in topographic
positions similar to those of the Tappan soils. Shebeon
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soils have an argillic horizon, are somewhat poorly
drained, and are above the Tappan soils.

Typical pedon of Tappan loam, 152 feet south and
2,340 feet west of the northeast corner of section 19, T.
15N., R. 10 E.

Ap—0 to 11 inches; very dark grayish brown (10YR 3/2)
loam, grayish brown (10YR 5/2) dry; weak coarse
granular structure; friable; few roots; about 1 percent
pebbles; slight effervescence; moderately alkaline;
abrupt smooth boundary.

A12—11 to 13 inches; very dark grayish brown (10YR
3/2) loam, grayish brown (10YR 5/2) dry; weak
medium subangular blocky structure; friable; few
roots; about 2 percent pebbles; slight effervescence;
moderately alkaline; abrupt wavy boundary.

B11g—13 to 15 inches; light brownish gray (10YR 6/2)
and gray (10YR 5/1) loam; few fine prominent yel-
lowish brown (10YR 5/6) mottles; weak medium su-
bangular blocky structure; friable; few roots; about 5
percent pebbles and cobbles; slight effervescence;
moderately alkaline; clear wavy boundary.

B12g—15 to 21 inches; grayish brown (10YR 5/2) and
dark yellowish brown (10YR 4/4) silt loam; few fine
distinct yellowish brown (10YR 5/6) mottles; moder-
ate fine angular blocky structure; friable; about 6
percent pebbles and cobbles; strong effervescence;
moderately alkaline; clear wavy boundary.

B2g—21 to 31 inches; gray (10YR 5/1) loam; common
medium prominent yellowish brown (10YR 5/6) and
few fine prominent strong brown (7.5YR 5/6) mot-
tles; moderate thick platy structure parting to moder-
ate fine angular blocky; firm; about 4 percent peb-
bles and cobbles; strong effervescence; moderately
alkaline; gradual wavy boundary.

C1—31 to 48 inches; yellowish brown (10YR 5/4) loam,
common medium prominent gray (10YR 5/1) and
common fine distinct yellowish brown (10YR 5/6)
mottles; weak coarse angular blocky structure; firm:
about 4 percent pebbles and cobbles; strong ef-
fervescence; moderately alkaline; gradual smooth
boundary.

C2—48 to 60 inches; yellowish brown (10YR 5/4) loam;
few fine distinct yellowish brown (10YR 5/6) and
few medium prominent light gray (10YR 6/1) mot-
tles; weak thick platy structure; firm; about 4 percent
pebbles and cobbles; strong effervescence; moder-
ately alkaline.

Thickness of the solum ranges from 20 to 36 inches.
Depth to free carbonates is 10 inches or less.

The A horizon has color value of 2 or 3 and chroma of
1 or 2. It ranges in thickness from 10 to 14 inches. It is
dominantly loam, but the range includes loamy sand or
sandy loam. The B2 horizon has hue of 10YR, 2.5Y, or
5Y; value of 4to 6; and chroma of 1 or 2. It is loam or
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clay loam. The C horizon has hue of 10YR or 2.5Y; value
of 4 to 6; and chroma of 1 to 4.

Tobico series

The Tobico series consists of deep, poorly drained
and very poorly drained soils on glacial outwash plains.
These soils are rapidly permeable. They formed in sandy
calcareous glaciofluvial sediments. Slope is 0 to 1 per-
cent.

Tobico soils are commonly adjacent to Boyer and
Granby soils on the landscape. Boyer soils have an
argillic horizon, are well drained, and are above the
Tobico soils. Granby soils have a mollic epipedon and
are in topographic positions similar to those of the
Tobico soils.

Typical pedon of Tobico mucky sandy loam, 630 feet
east and 700 feet north of the southwest corner of
section 28, T. 17 N,, R. 13 E.

A11—0 to 5 inches; black (5Y 2/1) mucky sandy loam,
same color dry; weak medium subangular blocky
structure; friable; many roots; about 5 percent peb-
bles and cobbles; mildly alkaline; clear wavy bound-
ary.

A12—5 to 8 inches; very dark gray (10YR 3/1) mucky
sandy loam, gray (10YR 4/1) dry; moderate medium
angular blocky structure; friable; common roots;
about 5 percent pebbles and cobbles; mildly alka-
line; clear wavy boundary.

B21g—8 to 10 inches; gray (10YR 5/1) sandy loam;
weak medium subangular blocky structure; friable:
few roots; about 5 percent pebbles and cobbles:;
slight effervescence; moderately alkaline; clear wavy
boundary.

B22g—10 to 19 inches; grayish brown (10YR 5/2) loamy
sand; few medium prominent yellowish brown (10YR
5/6) mottles; very weak fine subangular blocky
structure; very friable; few roots; about 5 percent
pebbles and cobbles; slight effervescence: moder-
ately alkaline; gradual wavy boundary.

B23g—19 to 25 inches; grayish brown (10YR 5/2) sand:
many coarse prominent yellowish brown (10YR 5/6)
mottles; single grained; loose; few roots; about 5
percent pebbles and cobbles; slight effervescence;
moderately alkaline; abrupt wavy boundary.

IIC1—25 to 35 inches; brown (10YR 5/3) gravelly sand;
common medium faint grayish brown (10YR 5/2)
anc many coarse prominent yellowish brown (10YR
5/6) mottles; single grained; loose; about 20 percent
pebbles and cobbles; slight effervescence; moder-
ately alkaline; abrupt wavy boundary.

lIC2g—35 to 60 inches; dark gray (10YR 4/1) sand;
single grained; loose; about 10 percent pebbles and
cobbles; slight effervescence; moderately alkaline.
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Thickness of the solum ranges from 15 to 30 inches.
Depth to free carbonates is 15 inches or less.

The thickness of the A1 horizon ranges from 5 to 9
inches. It is dominantly muck and sandy loam, but the
range includes sand, mucky sand, loamy sand, or muck.
The B2 horizon has hue of 10YR, 2.5Y, or 5Y and value
of 4 or 5. It is sand, fine sand, loamy sand, or sandy
loam. The C horizon has hue of 10YR, 2.5Y, or 5Y; value
of 4 to 6; and chroma of 1 to 3. It is gravelly sand, sand,
or fine sand.

Tyre series

The Tyre series consists of moderately deep, some-
what poorly drained soils on glacial till plains. These soils
are rapidly permeable. They formed in material weath-
ered from sandstone or in noncalcareous till over sand-
stone bedrock. Slope ranges from 0 to 2 percent.

Tyre soils are similar to Deerton Variant soils and are
commonly adjacent to them on the landscape. Deerton
Variant soils have a spodic horizon, are well drained and
moderately well drained, and are above the Tyre soils.

Typical pedon of Tyre loamy sand, 0 to 2 percent
slopes, 2,145 feet west and 1,100 feet north of the
southeast corner of section 11, T. 18 N., R. 13 E.

A1—0 to 2 inches; black (N 2/0) loamy sand; very weak
very fine subangular blocky structure; very friable;
many roots; about 10 percent cobbles; strongly acid;
abrupt wavy boundary.

B2g—2 to 5 inches; dark grayish brown (10YR 4/2)
loamy sand; very weak very fine subangular blocky
structure; very friable; common roots; about 10 per-
cent cobbles; medium acid; clear wavy boundary.

C1g—>5 to 12 inches; light gray (10YR 7/2) sand; weak
coarse subangular blocky structure; very friable; few
roots; about 10 percent cobbles; slightly acid; clear
wavy boundary.

C2—12 to 18 inches; pale olive (5Y 6/3) loamy sand;
common medium prominent strong brown (7.5YR
5/6) mottles; weak medium subangular blocky struc-
ture; very friable; few roots; about 5 percent cob-
bles; neutral; clear broken boundary.

C3g—18 to 25 inches; light gray (2.5Y 7/2) cobbly sand;
strong brown (7.5YR 5/6) bands; single grained;
loose; about 30 percent cobbles; neutral; diffuse
wavy boundary.

Cr—25 to 32 inches; light gray (2.5Y 7/2) weathered
sandstone; strong brown (7.5YR 5/6) bands; mas-
sive; friable; neutral; diffuse wavy boundary.

R—32 inches; sandstone bedrock.

Thickness of the solum ranges from 5 to 18 inches.
Depth to unweathered sandstone bedrock ranges from
20 to 40 inches. Reaction ranges from strongly acid to
neutral.
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The A1 horizon has hue of 10YR or is neutral and it
has chroma of 0 to 2. It ranges in thickness from 1 to 4
inches. It is dominantly loamy sand, but the range in-
cludes sand. The B2 horizon has hue of 10YR, 2.5Y, or
5Y; value of 4 to 7; and chroma of 1 or 2. The C horizon
has hue of 10YR, 2.5Y, or 5Y; value of 4 to 7; and
chroma of 2 or 3.

Wasepi series

The Wasepi series consists of deep, somewhat poorly
drained soils on glacial outwash plains, valley trains, and
deltas. These soils are moderately rapidly permeable in
the upper part and moderately slowly permeable in the
lower part. They formed in sandy, calcareous glacioflu-
vial sediments. Slope ranges from 0 to 2 percent.

Wasepi soils are similar to Riverdale soil and are com-
monly adjacent to Pipestone and Shebeon soils on the
landscape. Riverdale soils have an argillic horizon at a
depth of more than 20 inches. Pipestone soils have a
spodic horizon. Shebeon soils are fine-loamy. Pipestone
and Shebeon soils are in topographic positions similar to
those of the Wasepi soils.

Typical pedon of Wasepi loamy sand, loamy substra-
tum, O to 2 percent slopes, 150 feet east and 50 feet
south of the northwest corner of section 36, T. 16 N., R.
12 E.

Ap—O0 to 9 inches; very dark gray (10YR 3/1) loamy
sand, dark grayish brown (10YR 4/2) dry; weak
medium granular structure; very friable; many roots;
about 1 percent pebbles; mildly alkaline; abrupt
smooth boundary.

A2—9 to 13 inches; light brownish gray (10YR 6/2)
loamy sand; very weak fine subangular blocky struc-
ture; very friable; few roots; about 1 percent peb-
bles; mildly alkaline; clear wavy boundary.

B1—13 to 18 inches; dark yellowish brown (10YR 4/4)
loamy sand; many fine distinct yellowish brown
(10YR 5/6) mottles; weak fine subangular blocky
structure; very friable; few roots; about 2 percent
pebbles; mildly alkaline; clear wavy boundary.

B2t—18 to 26 inches; yellowish brown (10YR 5/4) grav-
elly sandy loam; many coarse distinct grayish brown
(10YR 5/2) and many coarse distinct yellowish
brown (10YR 5/6) mottles; weak medium subangu-
lar blocky structure; friable; few roots; about 20 per-
cent pebbles and cobbles; mildly alkaline, clear
wavy boundary.

[IC1—26 to 45 inches; grayish brown (10YR 5/2) strati-
fied sand and gravel; single grained; loose; about 30
percent pebbles; strong effervescence; moderately
alkaline; abrupt wavy boundary.

I11IC2g—45 to 60 inches; grayish brown (10YR 5/2) loam;
many fine prominent yellowish brown (10YR 5/6)
mottles; weak medium subangular blocky structure;
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firm; about 5 percent pebbles and cobbles; strong
effervescence; moderately alkaline.

Thickness of the solum and depth to free carbonates
range from 20 to 40 inches. Depth to the loamy substra-
tum ranges from 40 to 60 inches. Pebble content, by
volume, ranges from 1 to 20 percent in the solum and
from 2 to 30 percent in the IIC horizon. The solum
ranges from slightly acid to mildly alkaline.

The Ap horizon has color value of 2 or 3 and chroma
of 1 through 3. It ranges in thickness from 6 to 10
inches. It is dominantly loamy sand, but the range in-
cludes sandy loam. The B2 horizon has hue of 7.5YR or
10YR, value of 4 or 5, and chroma of 3 to 6. It is gravelly
sandy loam or sandy loam. The IIC horizon has value of
5 or 6 and chroma of 2 to 6. The IIC horizon is typically
loam but is sandy loam or clay loam in some pedons.

Formation of the soils

This section first describes the five major soil-forming
factors and explains how they interact to form soils from
the unconsolidated parent material. The processes of
soil formation are then explained under “Genesis and
morphology.” And finally, a table gives the percentage
composition of 16 selected map units as determined by
the point-intercept transect method.

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. They 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 formed and, in extreme cases, determines it
almost entirely. Finally, time is needed for changing the
parent material into a soil profile. It may be a long or
short time, but some time is required for differentiation of
soil horizons. Generally, a long time is required for the
formation of distinct horizons.

The factors of soil formation are so closely interrelated
in their effects on the soils that few generalizations can
be made regarding the effect of any one factor unless
conditions are specified for the other four. Many of the
processes of soil formation are unknown.
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Parent material

Parent material is the unconsolidated mass from which
a soil forms. The parent materials of the soils of Huron
County were deposited by glaciers or by melt water from
the glaciers. Some of these materials were reworked and
redeposited by subsequent actions of water and wind.
These glaciers covered the county from 10,000 to
12,000 years ago. Parent material determines the limits
of the chemical and mineralogical composition of the
soil. Although the parent materials are of common glacial
origin, their properties vary greatly, sometimes within
small areas, depending on how the materials were de-
posited. The dominant parent materials in Huron County
were deposited as glacial till, outwash deposits, lacus-
trine deposits, alluvium, and organic material. Slightly
more than 5,000 acres developed in glacial till and
outwash deposits over limestone and sandstone bed-
rock.

Glacial till is material laid down directly by glaciers with
a minimum of water action. It consists of particles of
different sizes that are mixed together. The small peb-
bles in glacial till have sharp corners, indicating that they
have not been worn by water. The glacial till in Huron
County is calcareous. Its texture is sandy loam, loam, or
clay loam. Shebeon soils, for example, formed in glacial
till. They typically are medium 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 speed of the
stream of water that carried them. When the water slows
down, the coarser particles are deposited. Finer parti-
cles, such as very fine sand, silt, and clay, can be car-
ried by slowly moving water. Outwash deposits generally
consist of layers of particles of similar size, such as
loamy sand, sand, gravel, and other coarse particles.
The Boyer soils, for example, formed in deposits of
outwash material in Huron County.

Lacustrine material is deposited from still, or ponded,
glacial melt water. Because the coarser fragments drop
out of moving water as outwash, only the finer particles,
such as very fine sand, silt, and clay, remain to settle out
in still water. In Huron County, soils formed in lacustrine
deposits are typically medium textured. Bach soils for
example, formed in lacustrine material.

Alluvium is deposited by floodwaters of streams in
recent time. This material ranges in texture, depending
on the speed of the water from which it was deposited.
Examples of alluvial soils are the Fluvaquents.

Organic material is made up of deposits of plant re-
mains. After the glaciers withdrew from the area, water
was left standing in depressions of outwash plains, flood
plains, moraines, and fill plains. Grasses and sedges
growing around the edges of these lakes died, and the
remains did not decompose but remained around the
edge of the lake. Later, water-tolerant trees grew in the
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areas. As these trees died, their residue became a part
of the organic accumulation. Consequently, the lakes
were eventually filed with organic material and devel-
oped into areas of muck. Pinnebog soils formed in or-
ganic material.

Plant and animal life

Green plants are the principal organisms influencing
the soils in Huron County, but bacteria, fungi, earth-
worms, and the activities of man 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 it supported. The remains of
these plants accumulate on the surface, decay, and
eventually become organic matter. Roots of the plants
provide channels for downward movement of water
through the soil and also add organic matter as they
decay. Bacteria in the soil help to break down the organ-
ic matter so that it can be used by growing plants.

The native vegetation in Huron County was mainly
deciduous forest. Differences in natural soil drainage and
in parent material affected the composition of the forest
species.

In general, the well drained and moderately well
drained upland soils, such as the Guelph, Grindstone,
and Boyer soils, were mainly covered with sugar maple.
The Plainfield soils were covered with scrub oak and red
pine. The wet soils were covered mainly by red maple,
elm, and ash. The Corunna and Parkhill soils formed
under wet conditions and contain considerable organic
matter.

Climate

Climate is important in the formation of soils. It deter-
mines the kind of plant and animal life on and in the soil,
and it determines the amount of water available for
weathering minerals and transporting soil material. Cli-
mate, through its influence on temperatures in the soil,
determines the rate of chemical reaction that occurs in
the soil. These influences are important, but affect large
areas rather than a relatively small area, such as a
county.

The climate in Huron County is cool and humid. This is
presumably similar to that which existed when the soils
formed. The soils in Huron County differ from soils
formed in a dry, warm climate or from those formed in a
hot, moist climate. Climate is uniform throughout the
county, although its effect is modified locally by proximity
to Saginaw Bay and Lake Huron. Only minor differences
in the soils of Huron County are the results of the differ-
ences in climate.

Relief

Relief, or topography, has a marked influence on the
soils of Huron County through its influence on natural
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drainage, erosion, plant cover, and soil temperature. In
Huron County slopes range from 0 to 18 percent. Natural
soil drainage ranges from excessively drained on the
sandy ridgetops to very poorly drained in the depres-
sions.

Relief influences the formation of soils by affecting
runoff and drainage; drainage in turn, through its effect
on aeration of the soil, determines the color of the soil.
Runoff 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 slowly through
soils that are very poorly drained. In soils that are well
aerated, the iron and aluminum compounds that give
most soils their color are brightly colored and oxidized,
and in poorly aerated soils the color is dull gray and
mottled. Plainfield soils are examples of excessively
drained, well aerated soils. Tobico soils are examples of
poorly aerated, poorly drained and very poorly drained
soils. They formed in similar parent material.

Time

Time, usually a long time, is required by the agents of
soil formation to develop distinct horizons from parent
material. The differences in length of time that the parent
materials have been in place are commonly reflected in
the degree of development of the soil profile. Some soils
develop rapidly, others slowly.

The soils in Huron County range from young to
mature. The glacial deposits from which many of the
soils in Huron County formed have been exposed to soil-
forming factors for a long enough time to allow distinct
horizons to develop. Some soils forming in recent alluvial
sediments have not been in place long enough for dis-
tinct horizons to develop.

The Fluvaquents are examples of young soils that
formed in alluvial material. The Kilmanagh series shows
the effect of more time on leaching of lime from the soil.

Genesis and morphology

The processes, or soil-forming factors, responsible for
the development of the soil horizons from the unconsoli-
dated parent material are referred to as soil genesis. The
physical, chemical, and biological properties of the var-
ious soil horizons are termed soil morphology.

Several processes were involved in the development
of soil horizons in the soils of Huron County; (1) accumu-
lation of organic matter, (2) leaching of lime (calcium
carbonate) and other bases, (3) reduction and transfer of
iron, and (4) formation and translocation of silicate clay
minerals. In most soils of Huron County more than one
of these processes have been active in the development
of the horizon.

Organic matter accumulated at the surface to form an
A1 horizon. The A1 horizon is mixed into a plow layer
(Ap) when the soil is plowed. In the mineral soils of
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Huron County, the surface layer ranges from high to low
in organic matter content. Tobico soils, for example,
have a high organic matter content in the surface layer,
and the Plainfield soils have a low organic matter con-
tent.

Leaching of carbonates and other bases occurred in
most of the soils. Soil scientists generally agree that
leaching of bases in soils usually preceeds the transloca-
tion of silicate clay minerals. Many of the soils of Huron
County are slightly to moderately leached. For example,
Kilmanagh soils are leached of carbonates to a depth of
about 29 inches, whereas Tappan soils still have some
carbonates at the surface. Differences in the depth of
leaching result from differences in carbonate content of
the parent material. _

The reduction and transfer of iron, a process called
gleying, is evident in the somewhat poorly drained,
poorly drained, and very poorly drained soils. The gray
color in the subsoil indicates the reduction and loss of
iron. Tappan soils are an example of gleying and the
reduction processes.

Translocation of clay minerals has contributed to hori-
zon development in many medium textured soils. The
eluviated, or leached, A2 horizon above an illuviated B
horizon is lower in content of clay and is lighter in color
than the B horizon. The B horizon typically has an accu-
mulation of clay (clay films) in pores and on ped sur-
faces. These soils were probably leached of carbonates
and soluble salts to a considerable extent before translo-
cation of silicate clay took place. Leaching of bases and
translocation of silicate clays are among the more impor-
tant processes in horizon differentiation. The Guelph soil
is an example of a soil in which translocated silicate
clays in the form of clay films accumulated in the B
horizon.

In some sandy soils iron, aluminum, and humus have
moved from the surface and subsurface layers to the B
horizon. The color of the B horizon in such soils is dark
brown or strong brown. Avoca, Covert, and Pipestone
soils are examples of soils in which translocated iron,
aluminum, and humus have accumulated in the B hori-
zon.

Average composition of selected map
units

Table 19 |presents the results of a special study made

during the survey to determine the composition of 16
selected map units by the point-intercept transect
method. These units make up about 80 percent of
the county. Because of the scale of mapping and the
characteristic variation of soils, most map units consist of
more than one taxonomic unit. The map unit is named for
the taxon of the dominant soil or soils. The taxa of other
soils in the map unit are considered inclusions.

The information from notes and observations made in
the field was used along with the data from this study to
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determine the composition of the 16 selected map units.
These 16 map units are described in the section “Soil
maps for detailed planning.”

The procedure used was the point-intercept transect
method (3). Briefly the procedure was first to select rep-
resentative areas of each selected map unit. Next, identi-
fy the taxonomic unit at 60-pace intervals along a line
that transects these areas, crossing at least from the
edge of an area to the center. Such transects were
distributed throughout the areas of each map unit. Not
more than 10 points were observed on any one transect.

The percent composition of 16 selected map units is
given in'table 19.| Those taxonomic units (soil series)
identified on the transects of the selected map units are
divided into three catagories: named series and similar
series, somewhat contrasting series, and strongly con-
trasting series. The categories are based on the place-
ment of the series in the Michigan soil management
group interpretive system (5). The series listed in the
named series and similar series column are in the same
soil management group; those in the somewhat contrast-
ing series column are in closely related soil management
groups. The series listed in the strongly contrasting
series column are different in use and management from
those in named and similar series of the map unit. Each
series listed in the table is described in the section “Soil
series and morphology.”
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Glossary

Alluvium. Material, such as sand, silt, or clay, deposited
on land by streams.

Area reclaim (in tables). An area difficult to reclaim after
the removal of soil for construction and other uses.
Revegetation and erosion control are extremely diffi-
cult.

Available water capacity (available moisture capac-
ity). The capacity of soils to hold water available for
use by most plants. It is commonly defined as the
difference between the amount of soil water at field
moisture capacity and the amount at wilting point. It
is commonly expressed as inches of water per inch
of soil. The capacity, in inches, in a 60-inch profile
or to a limiting layer is expressed as—

Inches
Very Jow.....coo e seceseseseeeeneene 0 10 3
LOW: s sisisiissiamiesine w3 06
MOETALE. ..ottt 6109
High... ; 9to 12
Very Righ.....cc e More than 12

Basal till. Compact glacial till deposited beneath the ice.

Base saturation. The degree to which material having
cation exchange properties is saturated with ex-
changeable bases (sum of Ca, Mg, Na, K), ex-
pressed as a percentage of the total cation ex-
change capacity.

Bedrock. The solid rock that underlies the soil and other
unconsolidated material or that is exposed at the
surface.

Bottom land. The normal flood plain of a stream, sub-
ject to flooding.

Calcareous soil. A soil containing enough calcium car-
bonate (commonly combined with magnesium car-
bonate) to effervesce visibly when treated with cold,
dilute hydrochloric acid.

Clay. As a soil separate, the mineral soil particles less
than 0.002 millimeter in diameter. As a soil textural
class, soil material that is 40 percent or more clay,
less than 45 percent sand, and less than 40 percent
silt.

Clay film. A thin coating of oriented clay on the surface
of a soil aggregate or lining pores or root channels.
Synonyms: clay coating, clay skin.

Coarse fragments. Mineral or rock particles 2 millime-
ters to 25 centimeters (10 inches) in diameter.

Coarse textured soil. Sand or loamy sand.

Cobblestone (or cobble). A rounded or partly rounded
fragment of rock 3 to 10 inches (7.5 to 25 centi-
meters) in diameter.

Complex slope. Irregular or variable slope. Planning or
constructing terraces, diversions, and other water-
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control measures on a complex slope is difficult.

Complex, soil. A map unit of two or more kinds of soil in
such an intricate pattern or so small in area that it is
not practical to map them separately at the selected
scale of mapping. The pattern and proportion of the
soils are somewhat similar in all areas.

Concretions. Grains, pellets, or nodules of various
sizes, shapes, and colors consisting of concentrated
compounds or cemented soil grains. The composi-
tion of most concretions is unlike that of the sur-
rounding soil. Calcium carbonate and iron oxide are
common compounds in concretions.

Consistence, soil. The feel of the soil and the ease with
which a lump can be crushed by the fingers. Terms
commonly used to describe consistence are—
Loose.—Noncoherent when dry or moist; does not
hold together in a mass.

Friable—When moist, crushes easily under gentle
pressure between thumb and forefinger and can be
pressed together into a lump.

Firm.—When moist, crushes under moderate pres-
sure between thumb and forefinger, but resistance is
distinctly noticeable.

Plastic.—When wet, readily deformed by moderate
pressure but can be pressed into a lump; will form a
“wire” when rolled between thumb and forefinger.
Sticky.—When wet, adheres to other material and
tends to stretch somewhat and pull apart rather than
to pull free from other material.

Hard.—When dry, moderately resistant to pressure;
can be broken with difficulty between thumb and
forefinger.

Soft —When dry, breaks into powder or individual
grains under very slight pressure.

Cemented.—Hard; little affected by moistening.

Control section. The part of the soil on which classifica-
tion is based. The thickness varies among different
kinds of soil, but for many it is that part of the soil
profile between depths of 10 inches and 40 or 80
inches.

Corrosive. High risk of corrosion to uncoated steel or
deterioration of concrete.

Cover crop. A close-growing crop grown primarily to
improve and protect the soil between periods of
regular crop production, or a crop grown between
trees and vines in orchards and vineyards.

Cutbanks cave (in tables). The walls of excavations
tend to cave in or slough.

Depth to rock. Bedrock is too near the surface for the
specified use.

Drainage class (natural). Refers to the frequency and
duration of periods of saturation or partial saturation
during soil formation, as opposed to altered drain-
age, which is commonly the result of artificial drain-
age or irrigation but may be caused by the sudden
deepening of channels or the blocking of drainage
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outlets. Seven classes of natural soil drainage are
recognized:
Excessively drained.—Water is removed from the
soil very rapidly. Excessively drained soils are com-
monly very coarse textured, rocky, or shallow. Some
are steep. All are free of the mottling related to
wetness.
Somewhat excessively drained.—Water is removed
from the soil rapidly. Many somewhat excessively
drained soils are sandy and rapidly pervious. Some
are shallow. Some are so steep that much of the
water they receive is lost as runoff. All are free of
the mottling related to wetness.
Well drained.—Water is removed from the soil readi-
ly, but not rapidly. It is available to plants throughout
most of the growing season, and wetness does not
inhibit growth of roots for significant periods during
most growing seasons. Well drained soils are com-
monly medium textured. They are mainly free of
mottling.
Moderately well drained.—Water is removed from
the soil somewhat slowly during some periods. Mod-
erately well drained soils are wet for only a short
time during the growing season, but periodically for
long enough that most mesophytic crops are affect-
ed. They commonly have a slowly pervious layer
within or directly below the solum, or periodically
receive high rainfall, or both.
Somewhat poorly drained.—Water is removed slowly
enough that the soil is wet for significant periods
during the growing season. Wetness markedly re-
stricts the growth of mesophytic crops unless artifi-
cial drainage is provided. Somewhat poorly drained
soils commonly have a slowly pervious layer, a high
water table, additional water from seepage, nearly
continuous rainfall, or a combination of these.
Poorly drained.—Water is removed so slowly that
the soil is saturated periodically during the growing
season or remains wet for long periods. Free water
is commonly at or near the surface for long enough
during the growing season that most mesophytic
crops cannot be grown unless the soil is artificially
drained. The soil is not continuously saturated in
layers directly below plow depth. Poor drainage re-
sults from a high water table, a slowly pervious layer
within the profile, seepage, nearly continuous rain-
fall, or a combination of these.
Very poorly drained —Water is removed from the
soil so slowly that free water remains at or on the
surface during most of the growing season. Unless
the soil is artificially drained, most mesophytic crops
cannot be grown. Very poorly drained soils are com-
monly level or depressed and are frequently
ponded. Yet, where rainfall is high and nearly con-
tinuous, they can have moderate or high slope gradi-
ents.

Drainage, surface. Runoff, or surface flow of water,
from an area.
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Erosion. The wearing away of the land surface by water,
wind, ice, or other geologic agents and by such
processes as gravitational creep.

Erosion (geologic). Erosion caused by geologic proc-
esses acting over long geologic periods and result-
ing in the wearing away of mountains and the build-
ing up of such landscape features as flood plains
and coastal plains. Synonym: natural erosion.

Erosion (accelerated). Erosion much more rapid
than geologic erosion, mainly as a result of the ac-
tivities of man or other animals or of a catastrophe
in nature, for example, fire, that exposes the sur-

face.
Fast intake (in tables). The rapid movement of water
into the sail.

Fertility, soil. The quality that enables a soil to provide
plant nutrients, in adequate amounts and in proper
balance, for the growth of specified plants when
light, moisture, temperature, tilth, and other growth
factors are favorable.

Field moisture capacity. The moisture content of a soil,
expressed as a percentage of the ovendry weight,
after the gravitational, or free, water has drained
away; the field moisture content 2 or 3 days after a
soaking rain; also called normal field capacity,
normal moisture capacity, or capillary capacity.

Fine textured soil. Sandy clay, silty clay, and clay.

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.

Frost action (in tables). Freezing and thawing of soil
moisture. Frost action can damage roads, buildings
and other structures, and plant roots.

Genesis, soil. The mode of origin of the soil. Refers
especially to the processes or soil-forming factors
responsible for the formation of the solum, or true
soil, from the unconsolidated parent material.

Glacial drift (geology). Pulverized and other rock materi-
al transported by glacial ice and then deposited.
Also the sorted and unsorted material deposited by
streams flowing from glaciers.

Glacial outwash (geology). Gravel, sand, and silt, com-
monly stratified, deposited by glacial melt water.
Glacial till (geology). Unsorted, nonstratified glacial drift
consisting of clay, silt, sand, and boulders transport-

ed and deposited by glacial ice.

Glaciofluvial deposits (geology). Material moved by gla-
ciers and subsequently sorted and deposited by
streams flowing from the melting ice. The deposits
are stratified and occur as kames, eskers, deltas,
and outwash plains.

Glaciolacustrine deposits. Material ranging from fine
clay to sand derived from glaciers and deposited in
glacial lakes mainly by glacial melt water. Many de-
posits are interbedded or laminated.
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Grassed waterway. A natural or constructed waterway,
typically broad and shallow, seeded to grass as pro-
tection against erosion. Conducts surface water
away from cropland.

Gravel. Rounded or angular fragments of rock up to 3
inches (2 millimeters to 7.5 centimeters) in diameter.
An individual piece is a pebble.

Gravelly soil material. Material that is 15 to 50 percent,
by volume, rounded or angular rock fragments, not
prominently flattened, up to 3 inches (7.5 centi-
meters) in diameter.

Ground water (geology). Water filling all the unblocked
pores of underlying material below the water table.

Hemic soil material (mucky peat). Organic soil material
intermediate in degree of decomposition between
the less decomposed fibric and the more decom-
posed sapric material.

Horizon, soil. A layer of soil, approximately parallel to
the surface, having distinct characteristics produced
by soil-forming processes. In the identification of soil
horizons, an upper case letter represents the major
horizons. Numbers or lower case letters that follow
represent subdivisions of the major horizons. An ex-
planation of the subdivisions is given in the Soi/
Survey Manual. The major horizons of mineral soil
are as follows:

O horizon.—An organic layer of fresh and decaying
plant residue at the surface of a mineral soil.

A horizon.—The mineral horizon at or near the sur-
face 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.

B horizon.—The mineral horizon below an A horizon.
The B horizon is in part a layer of transition from the
overlying A to the underlying C horizon. The B hori-
zon also has distinctive characteristics such as (1)
accumulation of clay, sesquioxides, humus, or a
combination of these; (2) prismatic or blocky struc-
ture; (3) redder or browner colors than those in the
A horizon; or (4) a combination of these. The com-
bined A and B horizons are generally called the
solum, or true soil. If a soil does not have 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-form-
ing processes and does not have the properties
typical of the A or B horizon. The material of a C
horizon may be either like or unlike that in which the
solum formed. If the material is known to differ from
that in the solum, the Roman numeral Il precedes
the letter C.

R layer.—Consolidated rock beneath the soil. The
rock commonly underlies a C horizon, but can be
directly below an A or a B horizon.

Humus. The well decomposed, more or less stable part
of the organic matter in mineral soils.
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Hydrologic soil groups. Refers to soils grouped accord-
ing to their runoff-producing characteristics. The
chief consideration is the inherent capacity of soil
bare of vegetation to permit infiltration. The slope
and the kind of plant cover are not considered but
are separate factors in predicting runoff. Soils are
assigned to four groups. In group A are soils having
a high infiltration rate when thoroughly wet and
having a low runoff potential. They are mainly deep,
well drained, and sandy or gravelly. In group D, at
the other extreme, are soils having a very slow infil-
tration rate and thus a high runoff potential. They
have a claypan or clay layer at or near the surface,
have a permanent high water table, or are shallow
over nearly impervious bedrock or other material. A
soil is assigned to two hydrologic groups if part of
the acreage is artificially drained and part is un-
drained.

Infiltration. The downward entry of water into the imme-
diate surface of soil or other material, as contrasted
with percolation, which is movement of water
through soil layers or material.

Lacustrine deposit (geology). Material deposited in lake
water and exposed when the water level is lowered
or the elevation of the land is raised.

Light textured soil. Sand and loamy sand.

Linear. Long and uniform in width.

Liquid limit. The moisture content at which the soil
passes from a plastic to a liquid state.

Loam. Soil material that is 7 to 27 percent clay particles,
28 to 50 percent silt particles, and less than 52
percent sand particles.

Low strength. The soil is not strong enough to support
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 more than that
of organic soil.

Minimum tillage. Only the tillage essential to crop pro-
duction and prevention of soil damage.

Miscellaneous areas. Areas that have little or no natural
soil and support little or no vegetation.

Moderately coarse textured soil. Sandy loam and fine
sandy loam.

Moderately fine 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. Some types
are terminal, lateral, medial, and ground.

Morphology, soil. The physical makeup of the soail, in-
cluding the texture, structure, porosity, consistence,
color, and other physical, mineral, and biological
properties of the various horizons, and the thickness
and arrangement of those horizons in the soil pro-
file.
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Muck. Dark colored, finely divided, well decomposed or-
ganic soil material. (See Sapric soil material.)

Munsell notation. A designation of color by degrees of
the three simple variables—hue, value, and chroma.
For example, a notation of 10YR 6/4 is a color of
10YR hue, value of 6, and chroma of 4.

Nutrient, plant. Any element taken in by a plant essen-
tial to its growth. Plant nutrients are mainly nitrogen,
phosphorus, potassium, calcium, magnesium, sulfur,
iron, manganese, copper, boron, and zinc obtained
from the soil and carbon, hydrogen, and oxygen
obtained from the air and water.

Outwash, glacial. Stratified sand and gravel produced
by glaciers and carried, sorted, and deposited by
glacial melt water.

Outwash plain. A landform of mainly sandy or coarse
textured material of glaciofluvial origin. An outwash
plain is commonly smooth; where pitted, it is gener-
ally low in relief.

Ped. An individual natural soil aggregate, such as a gran-
ule, a prism, or a block.

Pedon. The smallest volume that can be called “a soil.”
A pedon is three dimensional and large enough to
permit study of all horizons. Its area ranges from
about 10 to 100 square feet (1 square meter to 10
square meters), depending on the variability of the
soil.

Percolation. The downward movement of water through
the soil.

Percs slowly (in tables). The slow movement of water
through the soil adversely affecting the specified
use.

Permeability. The quality of the soil that enables water
to move downward through the profile. Permeability
is measured as the number of inches per hour that
water moves downward through the saturated soil.
Terms describing permeability are:

Very slow................... less than 0.06 inch
0.06 to 0.20 inch
Moderately SIOW..........ccccceunrrerririnmrnennnn 0.2 to 0.6 inch

Moderate..........ccouvvceeiricriicriiens 0.6 inch to 2.0 inches
Moderately rapid...........ccccoveieriiinnneee. 2.0 to 6.0 inches
Rapid.......ccccooeiiiiime e 6.0 to 20 inches

MBIV PEDI oo mnmtsiins st more than 20 inches

Phase, soil. A subdivision of a soil series based on
features that affect its use and management. For
example, slope, differences in slope, stoniness, and
thickness.

PH value. A numerical designation of acidity and alkalin-
ity in soil. (See Reaction, soil.)

Piping (in tables). Formation of subsurface tunnels or
pipelike cavities by water moving through the soil.

Pitting (in tables). Pits caused by melting ground ice.
They form on the soil after plant cover is removed.

Plasticity index. The numerical difference between the
liquid limit and the plastic limit; the range of moisture
content within which the soil remains plastic.
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Plastic limit. The moisture content at which a saoil
changes from semisolid to plastic.

Poor outlets (in tables). Refers to areas where surface
or subsurface drainage outlets are difficult or expen-
sive to install.

Profile, soil. A vertical section of the soil extending
through all its horizons and into the parent material.

Reaction, soil. A measure of acidity or alkalinity of a
soil, expressed in pH values. A soil that tests to pH
7.0 is described as precisely neutral in reaction be-
cause it is neither acid nor alkaline. The degree of
acidity or alkalinity is expressed as—

EXtramely Aci0. .c...cowscimevssiss ssmrmsasissssssniss
Very strongly acid

Strongly acid............... | Y

Medium 80, ... i sisnssniassiis 5610 6.0
Slightly asid...oounsnmnaaninaniga 6.1t06.5
L L= | O 6.61t0 7.3
Mildly alkaline... 741078
Moderately alkaline............c...ccooovuerereverrerinnnne 791084
Strongly alkaline........ 8.510 9.0
Very strongly alkaline............ccccoceuneneee. 9.1 and higher

Relief. The elevations or inequalities of a land surface,
considered collectively.

Residuum (residual soil material). Unconsolidated,
weathered, or partly weathered mineral material that
accumulated as consolidated rock disintegrated in
place.

Rippable. Bedrock or hardpan can be excavated using a
single-tooth ripping attachment mounted on a tractor
with a 200-300 draw bar horsepower rating.

Rock fragments. Rock or mineral fragments having a
diameter of 2 millimeters or more; for example, peb-
bles, cobbles, stones, and boulders.

Rooting depth (in tables). Shallow root zone. The soil
is shallow over a layer that greatly restricts roots.

Root zone. The part of the soil that can be penetrated
by plant roots.

Runoff. The precipitation discharged into stream chan-
nels from an area. The water that flows off the
surface of the land without sinking into the soil is
called surface runoff. Water that enters the soil
before reaching surface streams is called ground-
water runoff or seepage flow from ground water.

Sand. As a soil separate, individual rock or mineral frag-
ments from 0.05 millimeter to 2.0 millimeters in di-
ameter. Most sand grains consist of quartz. As a soil
textural class, a soil that is 85 percent or more sand
and not more than 10 percent clay.

Sandstone. Sedimentary rock containing dominantly
sand-size particles.

Sapric soil material (muck). The most highly decom-
posed of all organic soil material. Muck has the least
amount of plant fiber, the highest bulk density, and
the lowest water content at saturation of all organic
soil material.

Seepage (in tables). The movement of water through the
soil. Seepage adversely affects the specified use.
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Series, soil. A group of soils that have profiles that are
almost alike, except for differences in texture of the
surface layer or of the underlying material. All the
soils of a series have horizons that are similar in
composition, thickness, and arrangement.

Silt. As a soil separate, individual mineral particles that
range in diameter from the upper limit of clay (0.002
millimeter) to the lower limit of very fine sand (0.05
millimeter). As a soil textural class, soil that is 80
percent or more silt and less than 12 percent clay.

Site index. A designation of the quality of a forest site
based on the height of the dominant stand at an
arbitrarily chosen age. For example, if the average
height attained by dominant and codominant trees in
a fully stocked stand at the age of 50 years is 75
feet, the site index is 75 feet.

Slope. The inclination of the land surface from the hori-
zontal. Percentage of slope is the vertical distance
divided by horizontal distance, then multiplied by
100. Thus, a slope of 20 percent is a drop of 20 feet
in 100 feet of horizontal distance.

Slow intake (in tables). The slow movement of water
into the soil.

Slow refill (in tables). The slow filling of ponds, resulting
from restricted permeability in the soil.

Small stones (in tables). Rock fragments less than 3
inches (7.5 centimeters) in diameter. Small stones
adversely affect the specified use of the soil.

Soil. A natural, three-dimensional body at the earth’s
surface. It is capable of supporting plants and has
properties resulting from the integrated effect of cli-
mate and living matter acting on earthy parent mate-
rial, as conditioned by relief over periods of time.

Soil separates. Mineral particles less than 2 mm in
equivalent diameter and ranging between specified
size limits. The names and sizes of separates recog-
nized in the United States are as follows:

Millime-
ters

Very coarse sand........ e 2.0t0 1.0
Coarse sand .10t0 0.5
Medium san ....0.5 10 0.25
Fine sand..... ..0.25 10 0.10
Very fine sand. ..0.10 to 0.05
Silt.........c.. .....0.05 to 0.002
Clay.....ccoeeee. SRR ST Less than 0.002

Solum. The upper part of a soil profile, above the C
horizon, in which the processes of soil formation are
active. The solum in soil consists of the A and B
horizons. Generally, the characteristics of the mate-
rial in these horizons are unlike those of the underly-
ing material. The living roots and plant and animal
activities are largely confined to the solum.

Stones. Rock fragments 10 to 24 inches (25 to 60 centi-
meters) in diameter.

Stony. Refers to a soil containing stones in numbers
that interfere with or prevent tillage.

Structure, soil. The arrangement of primary soil parti-
cles into compound particles or aggregates. The
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principal forms of soil structure are—platy (laminat-
ed), 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
particles adhering without any regular cleavage, as
in many hardpans).

Subsoil. Technically, the B horizon; roughly, the part of
the solum below plow depth.

Substratum. The part of the soil below the solum.

Subsurface layer. Technically, the A2 horizon. Generally
refers to a leached horizon lighter in color and lower
in content of organic matter than the overlying sur-
face layer.

Surface layer. The soil ordinarily moved in tillage, or its
equivalent in uncultivated soil, ranging in depth from
4 to 10 inches (10 to 25 centimeters). Frequently
designated as the “plow layer,” or the “Ap horizon.”

Taxadjuncts. Soils that cannot be classified in a series
recognized in the classification system. Such soils
are named for a series they strongly resemble and
are designated as taxadjuncts to that series be-
cause they differ in ways too small to be of conse-
quence in interpreting their use and behavior.

Terrace (geologic). An old alluvial plain, ordinarily flat or
undulating, bordering a river, a lake, or the sea.

Texture, soil. The relative proportions of sand, silt, and
clay particles in a mass of soil. The basic textural
classes, in order of increasing proportion of fine
particles, are sand, loamy sand, sandy loam, loam,
silt, silt loam, sandy clay loam, clay loam, silty clay
loam, sandy clay, 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 (in tables). Otherwise suitable soil material
too thin for the specified use.

Till plain. An extensive flat to undulating area underlain
by glacial till.

Tilth, soil. The physical condition of the soil as related
to tillage, seedbed preparation, seedling emergence,
and root penetration.

Topsoil. The upper part of the soil, which is the most
favorable material for plant growth. It is ordinarily
rich in organic matter and is used to topdress road-
banks, lawns, and land affected by mining.

Variant, soil. A soil having properties sufficiently differ-
ent from those of other known soils to justify a new
series name, but occurring in such a limited geo-
graphic area that creation of a new series is not
justified.

Weathering. All physical and chemical changes pro-
duced in rocks or other deposits at or near the
earth’'s surface by atmospheric agents. These
changes result in disintegration and decomposition
of the material.
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TABLE 1.--TEMPERATURE AND PRECIPITATION
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It can be

1A growing degree day is an index of the amount of heat available for plant growth.
calculated by adding the maximum and minimum daily temperatures, dividing the sum by 2, and subtracting

the temperature below which growth is minimal for the principal crops in the area (50° F).

3pata recorded in the period 1948-76 at Harbor Beach.

2pata recorded in the period 1947-76 at Bad Axe.




HURON COUNTY, MICHIGAN

TABLE 2.--FREEZE DATES IN SPRING AND FALL

Probability

Last freezing
temperature
in spring:

1 year in 10
later than--

2 years in 10
later than--

5 years in 10
later than--

First freezing
temperature
in fall:

1 year in 10
earlier than--

2 years in 10
earlier than--

5 years in 10
earlier than--

Minimum temperature!

240°F i 289 F i 32°9F

_oF_tovet. ..l or lower. |l _or lower ..
1 1 [] 1 1
1 1 I 1
{Bad |Harbor iBad |Harbor {Bad |Harbor
\Axe |Beach |Axe |Beach |Axe |Beach
| | i i i i e
i T [ i i i
1 ] ] 1 ] ]

] ] 1 1 ] ]

i i H i i i

! | i i i i
| i | i i i

i i i i i i

| 5-03} 4-24 | 5-20} 5-08 | 5-29) 5-23
i i i | i i

i i i i i i

| 4-28) u-20 | 5-14} 5-03 | 5-24} 5-23
i i i i i I
i i i | i |
| 4=171 4=-10 | 5-02} 4-25 | 5-15} 5-09
i i i i i |
i i i i i i
i i i i H i
1 1 1} (] 1 ]
] 1 ] ' ] ]
i i i i i i
H | i i i i
| H i i i i
110-16}10-23 | 9-30;10-09 | 9-18}10-02
H 1 i i i |
H H i i i i
110-23110-31 110-06110-16 | 9-24}10-06
A
1 1 1 ] 1
{11-05}{11-13 |10-18{10-28 {10-06}10-15
1 1 [} ] 1 )
i 1 i

TRecorded during the period 1930-1974.

TABLE 3.--GROWING SEASON LENGTH

Daily minimum temperature
during growing season

:
]
1
i
1
Probability | Higher i Higher | Higher

| than H than i than
i 240 F i__289 F i 320F
1Bad (Harbor|Bad {Harbor|Bad |Harbor
|Axe |Beach |Axe }Beach |Axe |Beach
i i i i i i

9 years in 10 }176 | 192 {143 E 164 1120 | 139
] ] ] ] ] ]
I 1 [} 1 1 1

8 years in 10 }185 | 200 {152 | 171 128 | 146
] 1} 1} 1 1 1
] ] ] ] 1 1

5 years in 10 (202 | 216 {169 | 185 |144 | 159
] ] ] ] 1 1

2 years in 10 (219 | 232 186 | 199 {159 | 172
i i i i i i

1 year in 10 |[228 | 241 1195 | 206 {167 | 179
] 1 ] ] ] ]
] ! [} ] 1 1

TRecorded during the period 1930-1974.
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90 SOIL SURVEY

TABLE 4.--ACREAGE AND PROPORTIONATE EXTENT OF THE SOILS

1
-2 - - i ----{ 530,015

L] T L}
1 I 1
Map | Soil name i Acres iPercent

symbol | i i

: : |

] 1 I
3A iShebeon loam, 0 to 2 percent slopeS—----- — - - —— —— 125,520 | 23.7
4B iGrindstone loam, 0 to 4 percent slopes-- -—— - -- -—— == 10,380 | 2.0
5 {Kilmanagh loame-====mmeecoocoaooooo S ——— —= - . --1 100,530 ! 19.0
6A iAvoca loamy sand, 0 to 2 percent slopes-- - -——- —-— - -— 39,845 | 7.5
TA iAubarque loam, 0 to 2 percent slopes -—— ———— - - - -1 15,135 | 2.9
TB {Aubarque loam, 2 to 6 percent slopes -— - - - -——= -1 1,240 | 0.2
9B iPlainfield sand, 0 to 6 percent slopes - —— - - H 650 | 0.1
9C iPlainfield sand, 6 to 12 percent slopes----- -—— - - -- i 410 | 0.1
114 iCovert sand, loamy substratum, 0 to 2 percent slopes--- -~ - -- i 3,395 | 0.6
124 iSanilac silt loam, 0 to 3 percent slopes - - —— ——— - | 10,275 | 1.9
13B iGagetown silt loam, 0 to 4 percent SlopeS-———m=—mcmmmmmeeo o __ - - | 1,060 | 0.2
144 iBadaxe fine sandy loam, 0 to 3 percent slopes-- -——- -— ————————————— | 6,860 | 1.3
158 iDeerton Variant gravelly loamy sand, 0 to 4 percent SlopeS—-—-emmememmcecmccoco—ooo i 1,210 | 0.2
18 iTappan loam- -- e e e e e e ——————— i 20,525 | 3.9
19 iCorunna sandy loam-- —— — —— ——— - -— 7,025 | 1.3
204 {Covert sand, 0 to 2 percent slopes -——- - - -—— —————————— i 4,390 | 0.8
23 iFluvaquents, loamy----=-=-ccmmmmm e -— -- - - -1 10,385 | 2.0
24 iAquents and Histosols, ponded - -- . 2 & S st 4,965 | 0.9
26B iBoyer loamy sand, 0 to 6 percent slopes -——— m—————— - - -1 3,815 | 0.7
26C iBoyer loamy sand, 6 to 12 percent slopes---- - - - - -1 310 | 0.1
27 iFilion stony loam--=—=cceemmmm e -- -- e T H 3,655 | 0.7
28B iCovert-Tobico complex, 0 to 6 percent slopes-- -— -——- - - -1 6,605 | 1.2
29A iPipestone-Tobico-Adrian complex, 0 to 2 percent slopes- - ————— e | 2,530 | 0.5
30 {Bach silt loam=--=—===- - -- — -——- —— mmmmmme——————— ! 7,995 | 1.5
31 iBelleville loamy sand--- -—- -— - —— -——- ————————————— | 7,010 § 1.3
32C iPlainfield-Covert sands, 2 to 12 percent slopes -——- et H 5,355 | 1.0
34 tAurelius mMUCK=————c e - -— -— 2,100 | 0.4
364 iPipestone sand, 0 to 2 percent slopes---- —— - - - -— 7,625 | 1.4
384 iMitiwanga cobbly sandy loam, 0 to 3 percent slopes- - - - -1 3,765 | 0.7
394 i Rapson loamy sand, 0 to 2 percent slopes- -——— -- - - -—— 2,715 | 0.5
4oA iWasepi loamy sand, loamy substratum, 0 to 2 percent slopes - - -1 3,460 | 0.7
424 iTyre loamy sand, 0 to 2 percent SlopeS=====————o——mm___ - -— -1 240 | 0.1
43 i Tobico mucky sandy loame====-- -— - - —— -— H 4,100 ; 0.8
44A iBadaxe cobbly sandy loam, 0 to 3 percent slopes-—————=- ~ -— i 1,670 | 0.3
45 iGranby loamy sand - - v ik e e e i | 1,315 ! 0.2
46 Linwood MucK-=—=—n = = == i - S - == ! 6,945 | 1.3
498 iGrindstone-Kilmanagh loams, 0 to 4 percent slopes - ——— —— - | 11,750 | 2aa
50A i Shebeon-Badaxe sandy loams, 0 to 2 percent slopes - —_—— - H 12,805 | 2.5
51B iGuelph-Londo loams, 2 to 6 percent slopes- - -— -——=i 19,115 | 3.6
51C iGuelph loam, 6 to 12 percent slopeS=—=------ - -— - ———— 54779 | 11
51D iGuelpn loam, 12 to 18 percent slopes - -—— - - - —— 960 | 0.2
53B iShebeon cobbly loam, 0 to 4 percent slopes —_— - - -—— - 10,820 | 231
54B iGrindstone cobbly loam, O to 4 percent slopes ——— ~ —— -1 1,240 | 0.2
55 {Kilmanagh cobbly loam- -- - -— - -— -1 5,455 | 1.0
56A iRiverdale-Pipestone complex, 0 to 2 percent slopes---- - -1 5,760 | 1.1
5T7TA iLondo loam, 0 to 2 percent SlOp@Seeececcemcmcccmccoeaaao - i 6,755 | 13
58 jParkhill loame==eec-ece-- -- - —_—— - —-—— - H 8,070 | 1.5
60 {Pinnebog Muck-me==memmmoc e - - -— -- -- ' 1,760 | 0.3
62 iEssexville loamy sand---—-ceeeemmeeeeaa- .- - ———— e i 1,210 | 0.2
63 IPitS—mmm e -- - ——— - -—- - i 1,855 | 0.3
64 iUdipsamments, nearly level e i s - s I E———— 1 1,115 | 0.2
Watercemaosaoaocooa_o = -- e —— R ! 560 | 0.1

] 1}

;

:




91

Absence of a yield indicates that

TABLE 5.--YIELDS PER ACRE OF CROPS AND PASTURE

HURON COUNTY, MICHIGAN

[Yields are those that can be expected under a high level of management.

the soil is not suited to the crop or the crop generally is not grown on the soil]
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See footnote at end of table.



SOIL SURVEY

TABLE 5.--YIELDS PER ACRE OF CROPS AND PASTURE--Continued
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See footnote at end of table.
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HURON COUNTY, MICHIGAN

TABLE 5.--YIELDS PER ACRE OF CROPS AND PASTURE--Continued

Grass-
legume hay

Other dry
beans

e ————

i
i
iSugar beets
1

Dats

Winter
wheat

T
I
:
|
1
]
|

L]
1
:
iCorn silage
1
1

Corn

Soil name and
map symbol
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¥ See description of the map unit for composition and behavior characteristics of the map unit.
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TABLE 6.--CAPABILITY CLASSES AND SUBCLASSES

VIII

[Miscellaneous areas are excluded. Absence of an entry indicates
no acreage]

H Major management concerns (Subclass)

Class | Total | H B Soil i
| acreage | Erosion | Wetness | problem i Climate
i | (e) 1 (w) H (s) | (c)
H H Acres i Acres i Acres i Acres
i i i i i
i i i i i

1 i -— -—— —-—— — i —-—
i H i i i

II | 369,945{ 20,175 | 338,150 | 11,620 | -—
1 ] ] 1}
1 1 1 ] ]

111 | 93,3601 7,325 | 82,220 i 3,815 E —_—
] 1 1
1 1 1 1 ]

Iv H 1?,5805 960 i 7,625 i 8,995 E —-—
1 1 1 ] ]

v i 23,8351 —— 23,595 | 240 i -—
1 1 ] ] 1)
1 1 1 1 ]

VI i 6,415 —_— -—— 6,415 i S
i i i i

VII | -—- -—= -—= —— i -—
i i i H
] ] ] ]
] ] ] )
i i i i

SOIL SURVEY



HURON COUNTY, MICHIGAN

[Only the soils suitable for production of commercial trees are listed.

TABLE 7.--WOODLAND MANAGEMENT AND PRODUCTIVITY

information was not available]
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Absence of an entry indicates that

Management concerns

Potential productivity
T

{Quaking aspen
]

Ll T
1) 1
Soil name and Oordi- | T Equip- | H H ] !
map sSymbol ination{Erosion | ment |Seedling| Wind- | Common trees 1Site | Trees to plant
Isymbol{hazard | limita-{mortal- | throw | tindex|
H H i tion | ity { hazard | ] |
i i i i i H i i
i i | i i i i i
K et o i 30 {Slight |Slight (Slight |[Slight |White ash-=w=--- i 56 |White spruce, Norway
Shebeon | | | H i iBitternut hickory---{ --- | spruce, eastern white
i i i i H iGreen ash——=——u- i 56 | pine, northern white-
i i i i i |American basswood-- 56 | cedar.
i i i i i iRed maple---=-=e- E 56 §
] ] L] 1 ] ] ] ]
4B - i 20 {Slight |Slight (Slight |Slight |Sugar maple i 61 i{White spruce, eastern
Grindstone i H H i i iWhite ash-====-- } === | cottonwood.
i i i i i |American basswood===| === |
i i ; i i |Black cherry { |
i i H H H iAmerican beech | i |
i i i i i i H |
5 - } 2w |Slight |Severe |Moderate|Moderate|Red maple------- ! 66 [White spruce, green
Kilmanagh H H H i i i Swamp white oak }{ === | ash, black spruce.
i i i i i iGreen ash-—=——=- | e
1 1 1} 1 ] ] 1 1
1 ] ] 1 1] ] ] 1
HA- 1 3s {8light |Slight |Moderate{Slight |Red maple--——--- ! 56 |White spruce, black
Avoca i i i i i |Eastern cottonwood--| 91 | spruce, Austrian
H | i i H iWhite ash---—--- { 56 | pine, eastern white
i i i i i iBlack ash------- i === | pine.
i i i i i iSwamp white oak Po===
i i i H H {Quaking aspen HE
1 1] 1 1 1 ] 1 1
] ] ] ] 1 ] 1 1
TA, TBeememmme e 1 3d }Slight |Moderate|Moderate{Moderate|Red maple————=—-- ! 56 |Northern white-cedar,
Aubarque i H i i i {Black ash----=-- ! 56 | white spruce, eastern
1 i i i i |American basswood---] 56 | white pine, Austrian
i i i i i IWhite ash-==ae-- E 56 E pine.
i i i i i | i 1
9B, 9Cmmmmmmmmem i 2s |Slight |Slight |Severe |Slight |Red pine-------- i 61 |Red pine, eastern
Plainfield i i i i | |Eastern white pine--| --- | white pine, jack
i i i i | iJack pine------- FR— E pine.
i i i i i i i i
T1A——m e e { 3s |Slight |Slight |Severe |Slight |Northern red oak----|{ 56 |Red pine, eastern
Covert i H i | | {Red maple-———--- i 56 | white pine, black
i i i | i {Eastern cottonwood--} 91 | walnut, eastern
i i i i E iﬁhite OaKe=mmm—m i -— f cottonwood.
i i i i } H i i
12A=m e e e i 20 |Slight |Slight |{Slight |Slight |Red maple------- | 66 i{White spruce, eastern
Sanilae i i i | i iWhite ash--e—e-- i 66 | white pine, eastern
i i i H i |American basswood---| 66 | cottonwood, Norway
i H i H i H i | spruce, northern
i i i | i i i | white-cedar, Austrian
i i i i i i i i pine.
i i i 1 i i i i
13B=mmm e e e ! 20 |Slight |Slight |Slight |Slight |Northern red oak----| 66 |Red pine, Norway
Gagetown ! ! H { : |American basswood---| 66 | spruce, white spruce,
H H H H H iWhite ashee——ee- i\ 66 | eastern white pine.
i H i | i {Sugar maple T
i i i 1 i H i |
THAmm e e i 20 }Slight |Slight |Slight |Slight |White ash------- i 66 {White spruce, Norway
Badaxe i i i i i {Bitternut hickory---} --- | spruce, eastern white
i i i i i iGreen ash-———e-- ! 66 | pine, northern white-
i i i 1 i |American basswood---} 66 | cedar.
H H H | | iRed maple-====== E 66 |
i i i i i i i |
15B-=mm e i 3s |Slight |Slight |Moderate|Slight |Sugar maple i 53 {Red pine, eastern
Deerton Variant | i i i H {Northern red oak----} --- | white pine, jack
H i i i {Eastern white pine--| 53 | pine.
1 1 i i = 60 :
1 1 1 ]
i i i i i
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TABLE 7.--WOODLAND MANAGEMENT AND PRODUCTIVITY--Continued

SOIL SURVEY

1

Management concerns

Potential productivity
T
1

iEastern white pine--
{Jack pine---eceeeecea=
]

white pine, jack
pine.

T T L]
1 1 1
Soil name and {ordi- | 1 Equip- | H i i
map symbol inationjErosion | ment |Seedling| Wind- | Common trees 1Site | Trees to plant
|symboljhazard | limita-|mortal- | throw | iindex|
H | i tion | ity | hazard | | |
i i i i 1 i H i
i i i i i i i i
1Bmmmm e e m i 2w (Slight |Severe |ModerateiModerate|Red maple-----—-—--- i 66 |White spruce, green
Tappan H H i 1 i iWhite ash----------- | === | ash, eastern
i i i i i iAmerican basswood---} --- | cottonwood.
i i j i i iQuaking aspen------- | ===
i i i i i i i
19— { 3w |{Slight |Severe |Moderate|Moderate|Red maple-=eecececaaaa i 56 {Eastern cottonwood,
Corunna | } ! ! ! {American sycamore---| --- | white ash, American
H i 1 i | |Swamp white oak----- { === | sycamore, white ash,
i i i ' i iGreen ash--—-—-—--cee-- | === | Norway spruce,
E E i E E i E E Carolina poplar.
1 1 1 I ] 1 I ]
20A-mmm e e i 3s (S8light |Slight |[Severe |[Slight |Northern red oak----| 56 {Red pine, eastern
Covert H i H H i {Red maple----————--- i 56 | cottonwood, eastern
H H H ' ' {Eastern cottonwood--} 91 | white pine, black
i i i i i {American basswood---| 61 | walnut.
H H i i i iWhite oak---=-------- |o-——
i H i i i i i |
B e ! 2w (Slight |Severe |Severe |Severe |Red maple-=--cececmaaa i 65 jEastern cottonwood,
Filion i i i H i iGreen ash----c-cccee-- i 66 | white spruce,
H | H | ) |Eastern cottonwood--| 101 | northern white-cedar.
i i i i i iNorthern white-cedar| Uu45 |
H i i i i |Swamp white oak----- |o———
i i i i H 1Bur oake——eemceeaaax i
i i i i i iQuaking aspen------- i 70 1
i i i i | i i i
28B*%: H i i i i i i i
Coverte——ee—eeoaaao i 3s |Slight |Slight |Severe |Slight |Northern red oak----} 56 |Red pine, eastern
H H H H H iRed maple-=--ceeeea= | 56 | cottonwood, eastern
i i i i i iEastern cottonwood--{ 91 | white pine, black
i i i i i iWhite oak-==---eeeean { === | walnut.
i i i i i i i i
Tobico==—mmmmeamu i 5w |Slight |Severe |Severe |Severe |Red maple-—-eeeeeua- ! 40 {Northern white-cedar.
i i i i H iEastern cottonwood--} 75 |
i i i i i |Swamp white oak----- b
| ! H H H iGreen ash----mecemea- | o
i i i i i i i i
29A%: i i i i i i i i
Pipestone--—-—=---- i\ 3s ({Slight |Slight |Severe |Slight |Red maple-====—c===- i 56 |White spruce, eastern
| i H H H |Eastern cottonwood--] 91 | cottonwood, eastern
| ! ! H H iBitternut hickory---| --- | white pine, Norway
i i i i i i H | spruce, Austrian
i i i i i i i { pine.
i i i | i i i i
TobicO=mmmemm e I 5W {Slight |Severe |Severe |Severe |Red maple-=—=—c—ee=-- I 40 |
i 1 H i i {Eastern cottonwood--} 75 |
H H | | H | Swamp white oak-==--- | ==
i i i i i iGreen ashe-cececaaaa o=
i i i i i | i i
Adrian----—-—---—- i 3w |Slight |Severe |[Severe |Severe |Red maple-——-eeeeea- i 56 |
i i i i i {Quaking aspen------- 1 60 |
i H i : H iGreen ashe--ceceaa-- i 56 |
i | i i i i i H
30 ———— | 2w |Slight |Severe |Severe |Severe |Red maple---eceeeee-- { 66 |Northern white-cedar,
Bach H ! H i H {Black ashe--eccemeea- { =-- | eastern cottonwood,
i i i i i |Swamp white ocak----- i 66 | red maple.
E E E i i isilver maple-=ee-ea- i 91 %
] 1 ] 1 1 1 ]
31 S -} 5w |Slight |Severe |Moderate|Moderate|Red maple---———-——-- i 39 iBlack spruce, white
Belleville ! H H H | iTamaracke-=—ceemeea- ! 34 | spruce.
E E E i H | Swamp white oak----- |om———
i i i i i iGreen ashemee—m—————- b |
i i i i i i i i
32C*: H H | i i i H i
Plainfieldeeeceaa- ! 28 |Slight ESlight iSevere ESlight {Red ping--eceecceaaa i 61 |Red pine, eastern
i i i i i i
i i i i i
H i i i |

See footnote at

end of table.
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i
{0rdi-

T
]
[l

Management concerns

Potential productivity
i

| ]
S0il name and | T Equip- | T T i
map symbol ination|Erosion | ment |Seedling| Wind- | Common trees 1Site | Trees to plant
{symbol hazard |} limita-|mortal- } throw | iindex |
| | i tion | ity | hazard | ! !
i i 1 1 i i i H
i i i i i | i |
32C*; i i i | H i | i
Coverte———mmmeea—o i 3s |Slight |Slight |Severe |Slight |Northern red oak----| 56 |Red pine, eastern
i H H H H |Red maple——-ceceeaa- ! 56 | cottonwood, eastern
i i i i i iEastern cottonwood--{ 91 | white pine, black
E i E 5 f Ewhite O08K====mmmm——a E —— E walnut.
] 1 |l I 1 ) 1] 1
e i 3w (Slight |Severe |[Severe |[Severe |Red maple-—-eecceeea- 1 55 |
Aurelius 1 i H H | iSilver maple-——e——m- JE—
| i i H H {Black ash--eecoeaaa- | ===
E E i i ! |Swamp white Oak----- | ===}
I I : 1 : I : :
K i 3s (Slight |Slight |Severe |Slight |Red maple—~e-ce-eeaaa- { 56 |White spruce, eastern
Pipestone i i i 1 H |Eastern cottonwood--] 91 | cottonwood, eastern
i i | i i |Bitternut hickory---| --- | white pine, Norway
1 i i ' i ! i | spruce, Austrian
i i i i i i i i pine.
i i i i i i i H
1.7 PR { 2o }sSlight |Slight |Slight |{Slight |Northern red oak----{ 65 {Eastern white pine,
Mitiwanga E i f E E 1 i | yellow-poplar.
1) 1 ' ] ] I : ;
39A e i 3s |slight |slight |Moderate|Slight |Red maple----eeeee-- i 56 iAustrian pine, eastern
Rapson i i i i i {Eastern cottonwood--| 91 | white pine, white
i i i H i iBitternut hickory---| --- | spruce, northern
i i i | i iSwamp white oak----- | === | white-cedar, eastern
i i i | i iQuaking aspen---—---- | === | cottonwood.
i E i i E iPaper bircheeeececcaaa E —
i ] 1 1] i ] i
L e —— { 3s |Slight |Slight |Moderate|Slight |Red maple-=—-cceaea- { 56 |Eastern white pine,
Wasepi | | H | H iSwamp white oak===== | === | eastern cottonwood.
i i H H i iSilver maple——————m- 1 82 |
] 1 1 1 1 1 1 i
1 L] 1 1 1] ] ] ]
Ly et L i 3s |Slight |Slight |Moderate|Slight |Red maple-=eceececee-- ! 56 |White spruce, black
Tyre H i i H H iNorthern red cak----| 56 | spruce, eastern white
i i H H H iBitternut hickory---{ --- | pine, Norway spruce.
i i H i | iSugar maple=====-a-- | o
E E i 1 i ESwamp white oak-==== | ===
] ] ] 1 1 1) 1 1
43 i 5w {Slight |Severe |[Severe |Severe |(Red maple-———=—cee-- I 4o |
Tobico i i i i i |Eastern cottonwood--| 75 |
i i i H H {Swamp white oak-==-=- e
| i i H i iGreen ash-—-eemeeee—-m T
i i i i i | i i
444 i 20 (5light |Slight |[Slight (Slight |White ash---ccccaaao | 66 iWhite spruce, Norway
Badaxe | | | | | |Bitternut hickory---| --- | spruce, eastern white
i i | | i iGreen ash---ceo-eeea- i 66 | pine, northern white-
H i i | i |American basswood--~| 66 | cedar.
i | i i i iRed maple-—=-eeeenun i 66 |
i i i i i i i i
45 - i 5w |3light |Severe |Severe |Severe |Red maple----===-=-- | 40 {Norway spruce, white
Granby H H H H ! {Silver maple-—=====n= | 60 | spruce, European
i i i i | {American basswood---} 40 | larch.
| i i | | iQuaking aspen-w-=--- ! 45 |
| H H H i {Eastern cottonwood--| 75 |
H H i H H iWhite ash-=eeeeceeaa- ! 40 |
] 1 1 1 1 ] 1] [}
1 1 ] 1 1 ] 1) 1
fhmmmmmmm e i 3w |Slight |Severe |Severe |Severe |Red maple-—=-ceeeeea= { 56 |Northern white-cedar,
Linwood i i i 1 i iSilver maple--—=-ec--- ! 82 | black spruce,
E i i i E ESwamp white oak-===-= i - i Carolina poplar.
I ] 1 1 ] ] ] 1
U9B*: i i H i i i i i
Grindstone-—-—eee-a- i 20 |Slight |Slight |Slight |Slight |Sugar maple-—-eeec-a-- { 61 {White spruce, eastern
; H i H H iWhite ash-===c=eeee- | === | cottonwood.
i i H H H {American basswood---} --= |
! ! | i i iBlack cherry-eee---- o=
i i i i i i i

See footnote at end of table.
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SOIL SURVEY

]
10rdi-

Management concerns

Potential productivity
T

itternut hickory---

white pine, Norway
spruce, Austrian
pine.

T T T
1 1 ]
Soil name and H | Equip- | H H i i
map symbol ‘nation}Erosion | ment |Seedling; Wind- | Common trees iSite | Trees to plant
|symbol{hazard | limita-{mortal- | throw | lindex}
i i i tion | ity i hazard | } H
i i i i i H H H
i i i i i i i i
ugp*: i i i i i i i i
Kilmanagh-======-- ! 2w |Slight |Severe |Moderate|Moderate|Red maple------vu--- i 66 |White spruce, green
i i H H H {Swamp white oak----- { === | ash, black spruce.
i i H i i {Green ash---==-=e=-- N
i } i i i i i i
50A%: i i i i i i i |
Shebeon---ceceeeceea- ! 30 |Slight |Slight |{Slight |Slight |[White ash---ce-ece--- i 56 |White spruce, Norway
i i i i i iBitternut hickory---| --- | spruce, eastern white
H i H H | iGreen ash------ece—-- } 56 | pine, northern white-
i H H ] ] |American basswood---| 56 | cedar.
i i i i i iRed maple--e-eeaea—— i 56 E
] ] ] ] ] 1
1 i L] I ] 1 L} ]
Badax@-=-—ee—mee——- ! 20 |Slight {Slight |Slight |Slight |[White ash------=---- i} 66 |White spruce, Norway
i i i i i iBitternut hickory---{ --- | spruce, eastern white
H H H i i iGreen ash-=-=-==—==-- i 66 | pine, northern white-
i i i i i |American basswood---| 66 | cedar.
i i i i i iRed maple--—-—----—--- i 66 |
i i i i i i i i
51B¥%: i H i i i i i i
Guelph-—==—--mou-- ! 20 }Slight Slight {Slight |Slight {Sugar maple-=======- i 61 {White spruce, eastern
i i i i H {Northern red cak----| --- | white pine, black
; : ! | ! iWhite oakem==em—eee- { --- | walnut, yellow-
i i i i i {Black cherry--=—---- i --- | poplar.
] ] ] 1 1) 1] ]
] ] 1 i 1 ! i 1
LoNdOo=m=mmmm e ! 20 |Slight |sSlight {Slight |{Slight |Green ash----------- ! 66 |White spruce, eastern
i i i i | iNorthern red oak----{ 66 | cottonwood, Norway
: ! ! ! ! iBlack O@K-==mmmmmen- { === | spruce, black spruce,
H i i H i iRed maple--—--—-acu-- i 66 | eastern white pine,
i i i i i {American basswood---| 66 | red pine.
i i i i i {Eastern cottonwood--} 101 |
| E i i E iWhite ash-=-=-eeee-- E 65 |
1} 1 1 ) ]
1 1 1 ] I 1 I ]
51C, 51D===—=mm=uu= i 20 |8light |(Slight {Slight |[Slight |Sugar maple----===-- { 61 |White spruce, eastern
Guelph i i | i i iNorthern red oak----{ --- | white pine, black
i i i i i iWhite oak--=-mmmmu-- { === | walnut, yellow-
H H i i H iBlack cherry-------- { === | poplar.
i ] ] ] ] 1 I ]
1 1 1] ] ] 1 ] 1)
53Bmmm e i 30 |Slight {Slight |Slight |Slight |White ash-=====e==-- i 56 {White spruce, Norway
Shebeon H | H i i {Bitternut hickory---| --- | spruce, eastern white
H H i | H iGreen ash--==-=cceeea- i 56 | pine, northern white-
H i H H H |American basswood---| 56 | cedar.
H H E i H iRed maple-—emeccmmea- i 56 E
] 1 ] 1 1 ) 1 ]
SYBrm e ! 20 }Slight |Slight {Slight |Slight |Sugar maple----==-== { 61 {White spruce, eastern
Grindstone i i H H H iWhite ash--=ccecee-- | === | cottonwood.
| ! ! H ! iAmerican basswood===| === |
i i H H H ‘IBlack cherry-m—————- HEEEE
] ] 1 1 1 ] 1] ]
L] ] ] ] ] I ] 1]
5 mm i ——— ! 2w |Slight |Severe |Moderate|Moderate|Red maple---==-uu-=-x ! 66 |White spruce, green
Kilmanagh H i H H H |Swamp white oak--=-- |} === | ash, black spruce.
H | H H H iGreen ash--—-—ceeee-- A
i i i i i i i i
S6A%: i i i i i i i !
Riverdale-——==—==- { 3s |Slight |Slight |Moderate|{Slight |Northern red oak----| 56 |White spruce, Norway
H H H i i {Red maple-—=—-eeeee-- i\ 56 | spruce, eastern white
i i i i i {Eastern cottonwood--|{ 91 | pine, European larch.
i H H i H |American basswood--=| 56 |
1 ] ] ] ] )
1 1 ] 1 1 1 ]
Pipestone--ececceea- ! 3s |Slight |Slight |Severe |Slight Red maple--ceccmaaax i 56 |White spruce, eastern
E i | i i Eastern cottonwood--{ 91 | cottonwood, eastern
i i i i i B i
i i i i i i
i i i i i i
i i i i i i

See footnote at end of table.
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i
Soil name and i0rdi-

Management concerns

Potential productivity
T

1
]
1
1

cottonwood.

1 T
| 1)
1 Equip- i N i i
map symbol ination{Erosion | ment |Seedling| Wind- | Common trees iSite | Trees to plant
isymboljhazard | limita-|mortal- | throw | {index|
| i i tion | ity { hazard | ! }
i i i 1 i i i i
i i i i H i i i
57A - i 20 |Slight |[Slight |Slight |Slight |Green ash-———-ce—eee-- i 66 |[White spruce, eastern
Londo ! } H 1 i iNorthern red oak----| 66 | cottonwood, Norway
; | : ! ! {Black oake=eoeeemaa- i =-- | spruce, black spruce,
H H H H i {Red maple—-eeeeoeao__ i 66 | eastern white pine,
! i ! ! H iAmerican basswood---] 66 | red pine.
i i i i H |Eastern cottonwood--} 101 |
i i i i i iWhite ash-—eeeeeaaoo 1 65 |
1 1 ] ] [] 1 ] ]
] ] 1) ] ] 1 [} I
58— i 2w |S5light |Severe |Moderate|Moderate{Red maple--mmmmm—ea i 66 iWhite spruce, green
Parkhill H H H H i iWhite ashe-eecacaaao i 66 | ash, eastern
i i i i i iAmerican basswood---| 66 | cottonwood, northern
] | | | I | Swamp white oak----- { === | white-cedar,
i i i i i H ! E Carolina poplar.
1 ] ] ] ] 1 ]
] 1] ] ] 1 1 ] 1
60 i 3w |[Slight |Severe |Severe |Severe |Red maple--=-——e—e—- i 55 |
Pinnebog H H H H ! iTamarack-=eeeemeeea- i 4o |
i i i i i iNorthern white-cedar} 21 |
i i i H H iBlack ash-mmemeaeaa- ==
i i i i i iQuaking aspen------- i 501
i i i i i | 1 i
62 i 5w |Slight |Severe |Severe |Severe |White ashe-=m—=ee———- i U0 {White spruce, paper
Essexville i i i | i iEastern cottonwood--| 75 | birch, red maple,
i i ! H H |Swamp white ocak-==== i =-- | green ash, American
i H i H H {Quaking aspen------- i 40 | sycamore, eastern
1] 1] ] ] 1]
1) ] 1 ] ]
| i i i i i

% See description of the map unit for composition and behavior characteristics of the map unit.
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TABLE 8.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS

[The symbol < means less than; > means more than.
to the given height on that soill]

Absence of an entry indicates that trees generally do not grow

Trees having predicted 20-year average heights, in feet, of--

S0il name and

dogwood.

white pine.

1
1 T T
I 1 ' 1 I
map symbol ' <8 | 8-15 i 16-25 i 26-35 i >35
B T i ! i
i | i H i
LT ' -— 18ilky dogwood, iNorthern white- iNorway spruce----- iGreen ash,
Shebeon i | American | cedar, eastern | | Eurcopean alder,
H | eranberrybush. { white pine, white; \ Carolina poplar.
i ' | spruce, Austrian | |
! ! ! pine. i i
i i i i i
YBemmmmmmm e | -—- iWhite spruce, iNorway spruce, red; e iCarolina poplar.
Grindstone i i autumn-olive, i pine, Austrian i i
1 i late lilac, silky| pine, American 1 i
H | dogwood. | mountainash, i i
i i | eastern white H H
| | | pine. | i
] i ] 1 '
Dmmm e ———————— | -—— 1Silky dogwood, iNorthern white- INorway Sprucee=---- iGreen ash,
Kilmanagh i } Amur privet. | cedar, eastern i i Carolina poplar.
! H \ white pine. H H
I ' ] I ]
BA-mmmm e i -— 1Silky dogwood, iWhite spruce, | - iCarolina poplar,
Avoca H | American i black spruce, i | green ash.
i i\ cranberrybush, | northern white- | H
H | Tatarian | cedar, Austrian | !
i { honeysuckle, late| pine, eastern | !
H | lilac, | white pine. H H
1 i I ] I
TA, TBemmmmmmmmea H —— {Amur privet, silkyiNorthern white- H -— iCarolina poplar.
Aubarque ! { dogwood, Siberian| cedar, Austrian | |
] i crabapple. { pine, Norway H |
H 1 | spruce. H H
i i i i i
9B, 9Cemmmmmmmmeee iManyflower iLilac—==——mmmmmmmem iNorway spruce, {Eastern white i -—-
Plainfield | cotoneaster. i | Siberian { pine, red pine, |
| ! | peashrub. | Jjack pine. H
i 1 1] 1 ]
] I 1 I 1
11 | Tatarian {Autumn-olive, Amur|White spruce, iScoteh pine, {Carolina poplar.
Covert ! honeysuckle. | privet. | Austrian pine. | eastern white H
i i i i pine, Norway i
i i | | spruce. H
] ] ] I 1
1 ] I ] 1]
12h=mmmmmmmmm e H —_— iLate lilac—======= iWhite spruce, {Eastern white jCarolina poplar.
Sanilac i | { northern white- | pine, red pine. |
i i | cedar, Austrian | H
H } | pine, Siberian H i
H H | crabapple. H i
1 1 1} 1 1}
1 1 I 1 ]
13Bmm e e {Tatarian {Blue spruce, Amur |White spruce, red |Norway spruce----- iCarolina poplar.
Gagetown { honeysuckle. | privet, autumn- | pine, eastern i i
] i olive, late | white pine. i i
i i lilae. i i i
i i i i i
T fmm e e H -— 18ilky dogwood, {Northern white- {Norway spruce----- iGreen ash,
Badaxe H | American | cedar, eastern i \ European alder,
| \ cranberrybush. | white pine, white} { Carolina poplar.
! i | spruce, Austrian | i
i i i\ pine. i i
| i i i |
15Bmmm e i ——— {Tatarian {American iJack pine, eastern| -—
Deerton Variant | | honeysuckle, { mountainash. { white pine, red |
! | autumn-olive, i | pine. H
! i lilaec. H i i
] L} 1 1 1
] 1 ] 1 1
1B i —-—— |Arrowwood, Amur iNorthern white- iNorway spruce----- iGreen ash,
Tappan | privet, silky | cedar, eastern H Carolina poplar.
] ] I
I 1 1)
| i
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Soil name and

Trees having predicted 20-year average

heights, in feel, of--
T H

Austrian pine,

cedar, eastern
white pine,
Norway spruce.

]
]
] ] ] ]
map symbol 1 <8 i §-15 E 16-25 i 26-35 i >35
I 1 ]
1 | 1 1 [}
T 1 i i i
i i i i i
L R | American {Austrian pine, {Green ash, eastern| -—— |Carolina poplar.
Corunna | cranberrybush. i white spruce, | white pine, i i
i | silky dogwood. | northern white- | i
1 i | cedar, Norway ! [
i i | spruce. E H
1 1 1 ]
1 ] 1 ] i
P iTatarian {Autumn-olive, Amur|White spruce, |Seoteh pine, {Carolina poplar.
Covert | honeysuckle. | privet. | Austrian pine. | eastern white H
| i i i pine, Norway i
i i i | spruce. i
1 i ] | |
23%. i i i i i
Fluvaquents H i H ! H
i i i i i
24%; i i i i i
Aguents. i H i | 1
i i i i i
Histosols. H ! H ! H
] ] 1 ] ]
1 1 1 I ]
26B, 26C-=--=-=---- 1Silky dogwood=——==-= {Autumn-oclive, {Red pine, {Eastern white i -——
Boyer H | Vanhoutte spirea,| tamarack. | pine, jack pine, |
H { Tatarian H | Scotch pine, 1
! | honeysuckle, H | white ash. |
! { Amur privet. H i |
] ] 1 | ]
1 ] 1 ] I
2T =mmmmmmmmmm e e H -— |Arrowwood, silky |Tamarack, northern| -— | -—=
Filion i { dogwood, { white-cedar, i i
! | hawthorn, Amur | eastern white i i
H i privet, { pine, Norway i i
| | whitebelle | spruce. 1 i
! | honeysuckle, i 1 i
! | Siberian i i i
i | erabapple. i i i
i | i i i
28B*%: i | i i i
Covert-——e———a—-- iTatarian {Autumn-olive, Amur|White spruce, iScoteh pine, {Carolina poplar.
| honeysuckle. | privet. { Austrian pine. | eastern white i
i i i | pine, Norway i
i i i | spruce. i
i i i i i
Tobico====mmnuumeo H -— {Austrian pine, {Northern white- | -— iCarolina poplar.
i { silky dogwood. E cedar. i i
] 1 1 ]
] ] 1 1 1
29A%: i i i i i
Pipestone--ceoca- i -—— {American iWhite spruce, ! -— iCarolina poplar.
! | eranberrybush, | Austrian pine, H H
H | Tatarian | European larch, | i
! { honeysuckle. ! northern white- | i
1 H \ cedar. 1 i
i 1 i i i
Tobico=mmmmmmeeam H - {Austrian pine, {Northern white- H - iCarolina poplar.
i i silky dogwood. E cedar. ! E
: 1 I : ]
Adrigne—--eme———— ' — 1Silky dogwood, jAustrian pine----- iNorthern H -—-
| | white spruce. ! | white-cedar, H
| i | | Carolina poplar,|
i i i i Scotch pine. !
i i i i i
30mmmmmmmm e H - {Austrian pine, |Green ash, i - iCarolina poplar.
Bach ! { silky dogwood, | northern white- | H
H | whitebelle | cedar, eastern H 1
i honeysuckle, late| white pine. | H
! lilae. | i i
1 ) ) 1
I ] I )
Jlomm e ' —— Silky dogwood, iBlack spruce, | -——- iCarolina poplar.
Belleville Amur privet, ! northern white- | i
] 1 1]
I ] 1
i i i
i i i
| I i

See footnote at end of

table.
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SOIL SURVEY

S50il name and

Trees having predicted 20-year average

heights, in feet, of--

L]
]
I I 1
map symbol i <8 H 8-15 i 16-25 i 26-35 i >35
i i i i i
i i i | i
i i i i i
32C*: | | i i i
Plainfield-====-- iManyflower iLilagcemmmmmmmmee e iNorway spruce, {Eastern white H -——
| cotoneaster. | | Siberian i pine, red pine, |
H | | peashrub. | jack pine. H
i i i | .
Coverteeme=em=e==- iTatarian {Autumn-olive, AmuriWhite spruce, iScoteh pine, iCarolina poplar.
| honeysuckle. | privet. | Austrian pine. | eastern white H
i i i { pine, Norway |
i i i | spruce. |
i | i | i
Pl oo 1Silky dogwood===== {Austrian pine, ! -—- i - iCarolina poplar.
Aurelius s | Amur privet, H | H
! ! nannyberry H | i
| | viburnum, | i i
! | northern white- | ! i
i { cedar. i | i
i 1 i i i
{7 I —— ! N {American iWhite spruce, i -— iCarolina poplar.
Pipestone H | ecranberrybush, i Austrian pine, i |
H | Tatarian | European larch, | !
i | honeysuckle. | northern white- | !
H i | cedar. | H
i i i i H
S5, e A e ! = IMedium purple iNorthern white- |European alder, H -—
Mitiwanga H | willow, gray | cedar, Norway \ pin oak, poplar, |
! | dogwood, silky | spruce. | eastern white H
! | dogwood, American| i pine. i
! { cranberrybush, | H i
! | redosier dogwood, | H 1
| | hawthorn. i H H
1 1 L} 1 1
1 1 1 ] ]
FYhs i i i i ] —— |Blue spruce, {Austrian pine, INorway spruce, redj -
Rapson H i Tatarian | eastern white | pine. H
! | honeysuckle, | pine, northern H H
H | silky dogwood, { white-cedar. i i
! | American { H H
! | cranberrybush, H E i
i | i i i
BP0 i s i i i H —— 1Silky dogwood, {Eastern white {Red pine———-eeaeo {Carolina poplar,
Wasepi i | Tatarian | pine, Scotch H \ European alder,
| | honeysuckle. | pine, northern ! | green ash.
! ; | white-cedar. | i
| i i i i
YR Ammmmm e i -— {Silky dogwood, iWhite spruce, iNorway spruce-=---=- i -—
Tyre ! | American | black spruce, | H
! | eranberrybush, | northern white- | H
| | Tatarian | cedar, Austrian | H
! | honeysuckle. { pine. ! H
1 1 1 ] L}
(] ] 1 1 1
e e e e ! —— |Austrian pine, iNorthern white- ! —— |Carolina poplar.
Tobico ] | silky dogwood. | cedar. | i
] ] ] ] 1
I I 1 ] 1
BYfmmm e e e H -—— 1Silky dogwood, iNorthern white- {Norway spruce----- iGreen ash,
Badaxe i | American | cedar, eastern ' | European alder,
| | cranberrybush. | white pine, white] | Carolina poplar.
H | | spruce, Austrian | H
i i | pine. i i
i i | i i
/[ ! = 1Silky dogwood, iEastern white i -— i -—
Granby i | Amur privet, | pine, northern i i
i | white spruce, | white-cedar, | H
| | Austrian pine. | Norway spruce, | H
i | ! tamarack. ! H
i i i i i
46. i i ] i i
Linwood H i H i i
i i i i H
See footnote at end of table.
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TABLE 8.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued

Trees having predicted 20-year average heights, in feet, of--

T T

Soil name and H

late lilac, silky
dogwood.

pine, American
mountainash,
eastern white
pine.

i
: ] I 1
map symbol ! <8 i 8-15 i 16-25 i 26-35 i >35
] 1 ] ] 1
': T E i i
i i i i |
LUgB*: i i i i i
Grindstone------- i - iWhite spruce, iNorway spruce, redj - {Carolina poplar.
! | autumn-olive, { pine, Austrian H i
! } late lilac, silkyi pine, American H i
: | dogwood. | mountainash, H !
i i | eastern white i i
i i i pine. i i
i ! i i i
Kilmanagh-======= H —_— 1Silky dogwood, iNorthern white- INorway spruce----- iGreen ash,
H | Amur privet. i cedar, eastern H \ Carolina poplar.
H | | white pine. i H
i i i 1 i
50A%: i i i i i
Shebeon-==—e—c--- i -— 18ilky dogwood, iNorthern white- I|Norway spruce-—---- iGreen ash,
H | American | cedar, eastern ! i European alder,
H | cranberrybush. i\ white pine, white) | Carolina poplar.
| H | spruce, Austrian | H
H H | pine. ! H
| ! : ! ’
Badaxe--=====c-oo H -— 18ilky dogwood, {Northern white- iNorway spruce---—-- {Green ash,
| | American | cedar, eastern H \ European alder,
H | eranberrybush. \ white pine, white] | Carolina poplar.
| ! | spruce, Austrian | !
i i | pine. i i
i i i i i
51B%; i i i : i i
Guelph=====eee=== i -— iWhite spruce, {Eastern white {Red ping--eceeece--- iCarolina poplar.
H | Tatarian { pine, Norway H i
| | honeysuckle, | spruce, Austrian | i
H | autumn-olive, ! pine. i i
H ! late lilaec, Amur | | |
H { privet, Persian | i i
! { lilac, silky ] i i
H { dogwood. | E i
I 1 ] ] 1
Londo-=———===mnu-- 1 -—- |Amur privet—————-- {White spruce, | -— iCarolina poplar,
i i ! northern white- | | green ash.
H : | cedar, black 1 H
; [ | spruce, blue H H
' ! { spruce, European | i
i | i larch. H i
' ' ] 1
I ' I I ]
51C, 51Dmmccccamae ! _— iWhite spruce, iEastern white |Red pinee-eecee--- |Carolina poplar.
Guelph H i Tatarian | pine, Norway H i
H | honeysuckle, { spruce, Austrian | i
i | autumn-olive, i pine. H H
! | late lilac, Amur | i i
i | privet, Persian | i i
! ! lilae, silky | i i
H | dogwood. | E i
' ] ]
I 1 I ] ]
53Bmmm e H - 18ilky dogwood, {Northern white- iNorway spruce----- iGreen ash,
Shebeon 1 { American | cedar, eastern H European alder,
H | ecranberrybush. | white pine, white] Carolina poplar.
| i | spruce, Austrian
i i | pine. i
1 1} ] 1
1 ] 1 I
91 : P e ! S {White spruce, iNorway spruce, red; —-— Carolina poplar.
Grindstone | autumn-olive, | pine, Austrian i
1 1 I
i i i
i i i
i i i
i i i

See footnote at end of table.
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TABLE 8.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued

SOIL SURVEY

Soil name and
map symbol

<8

Trees having predicted 20-year average
T 1]

8-15

16-25

26-35

heights, in feet, of--
T ]

>35

Kilmanagh

S56A%:

Riverdale--——---

Pipestonge-eeea-

5TA
Londo

58

Parkhill

Essexville

63%.
Pits

6u%,
Udipsamments

Silky dogwood,
Amur privet.

Silky dogwood,
Tatarian
honeysuckle,
American
cranberrybush.

American
cranberrybush,
Tatarian
honeysuckle.

Silky dogwood,
Amur privet.

Redosier dogwood,
silky dogwood,
Tatarian
honeysuckle,
white spruce.

Amur privet,
hawthorn, silky
dogwood.

Amur privet—-——---

Northern white-
cedar, eastern
white pine.

White spruce,
eastern white
pine, northern
white-cedar,
Austrian pine.

White spruce,
Austrian pine,
European larch,
northern white-
cedar.

White spruce,
northern white-
cedar, black
spruce, blue
spruce, European
larch.

Northern white-
cedar, eastern
white pine, green
ash.

Austrian pine,
eastern white
pine, tamarack.

Eastern white
pine, tamarack,
Norway spruce,
northern white-
cedar.

Norway Spruce--—-—--

Norway spruce-----

Norway spruce-----

Northern white-

cedar,
spruce,
pine.

Norway
Scotch

{Green ash,
Carolina poplar.

Carolina poplar.

Carolina poplar,
green ash.

iCarolina poplar.

¥ See description of the map unit for composition and

behavior characteristics of the map unit.
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TABLE 9.--RECREATIONAL DEVELOPMENT

[Some terms that describe restrictive soil features are

of "slight," "moderate," and "severe."

Absence of

defined in the Glossary.

See text

105

for definitions

an entry indicates that the soil was not rated]

T T T T T
] 1 ] ] ]
S0il name and H Camp areas | Picnic areas | Playgrounds |Paths and trails] Golf fairways
map symbol i H i i i
i i i i i
i i i i i
i | i i i
Bttt |Severe: {Moderate: |Severe: {Moderate: |Moderate:
Shebeon | wetness, | wetness. | wetness, | wetness. | wetness.
| percs slowly, | { percs slowly. | i
i floods. H i i i
i i i i i
e i Severe: iModerate: | Severe: 18light-==—====—= iSlight.
Grindstone i percs slowly. | wetness. ! percs slowly. | 1
1 ] 1 1 1
1 ] ] 1 1
Bmm e e |Severe: | Severe: |Severe: |Severe: iSevere:
Kilmanagh | wetness, | wetness. | wetness, | wetness. | wetness,
i floods. | | floods. H | floods.
1 I | ] 1
1 ] 1 1 1
Y ettt L T |Severe: iModerate: |Severe: iModerate: {Moderate:
Avoca | wetness. | wetness, | wetness. i too sandy, i too sandy,
H | too sandy. H i wetness. | wetness.
] ] 1 ] 1
1 ] ] ] 1
TA, TBemmmmmmmmm e e | Severe: |Severe: | Severe: |Moderate: iSevere:
Aubarque | peres slowly, | wetness, | wetness, | wetness. | wetness.
| wetness. 1 { peres slowly. | i
1 ] 1 1 1
] 1 1 1 1
B iSevere: |Severe: iSevere: | Severe: iSevere:
Plainfield | too sandy. | too sandy. | too sandy. | too sandy. | too sandy.
] ] 1 ]
I ] 1 I ]
9C- - - |Severe: |Severe: 1Severe: {Severe: |Severe:
Plainfield | too sandy. | too sandy. i slope, | too sandy. | too sandy.
i | | too sandy. H !
i i i i i
11A -— |Severe: {Severe: |Severe: |Severe: |Severe:
Covert | too sandy. i too sandy. | too sandy. i too sandy. i too sandy.
] 1 1} 1} 1}
1 1 I ] ]
12Amm e e |Severe: {Moderate: iSevere: iModerate: {Moderate:
Sanilac | wetness. | wetness. | wetness. | wetness. | Wwetness.
] i ] ] ]
1 ] ] ] ]
13B -Moderate: |Moderate: iModerate: 18lightemmmmee——— iModerate:
Gagetown | wetness, | wetness. | slope, H | wetness.
| percs slowly. | | wetness, | |
i ! | peres slowly. | |
i i i i H
ettt | Severe: |Moderate: | Severe: iModerate: {Moderate:
Badaxe | wetness, | wetness, | wetness, | wetness. | wetness.
! percs slowly. | i percs slowly. | i
1 I ] ] 1
1 I ] ] 1
15Be e iModerate: |Moderate: |Severe: |Moderate: {Moderate:
Deerton Variant { small stones, | too sandy. | small stones. | too sandy. i too sandy,
| too sandy. i H H | small stones,
i | i i { thin layer.
] ] 1 1] ]
] ] 1 1 )
18- - e |Severe: |Severe: |Severe: iSevere: iSevere:
Tappan | wetness, | wetness. | wetness, | wetness. | wetness,
{ floods. i { floods. H | floods.
] ] ] ] ]
] 1 I ] I
19 —-—— --|Severe: |Severe: | Severe: |Severe: |Severe:
Corunna | floods, | wetness. | wetness, | wetness. | wetness,
| wetness. | | floods. H \ floods.
1 1 ] ] !
1 1 I ] 1
20 e e e e ———— |Severe: |Severe: iSevere: |Severe: iSevere:
Covert | too sandy. { too sandy. | too sandy. | too sandy. | too sandy.
] 1 ] ] 1
I ] I I 1
23%, 1 i i i i
Fluvaquents ] i i i i
] ] ] ] []
I ] 1 ] 1

See footnote at end of table.
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excess humus.

excess humus.

106 SOIL SURVEY
TABLE 9.--RECREATIONAL DEVELOPMENT--Continued
H H i i i
Soil name and H Camp areas | Picniec areas | Playgrounds |Paths and trails| Golf fairways
map symbol i i i i i
: | ; ; |
) ] T T y,
] | I I ]
] ] ] 1 ]
1 I 1 | I
EULE i i i i i
Aguents. i i i i i
i i 1 i i
Histosols. H i i i i
[} 1 1 1 ]
] 1 L] L] 1]
] 7 - T R Sy e oA !Moderate: iModerate: iModerate: iModerate: {Moderate:
Boyer | too sandy. | too sandy. i small stones, | too sandy. | too sandy.
i i i slope. H i
i i i i H
T i i i 'Moderate: |Moderate: |Severe: iModerate: iModerate:
Boyer | too sandy, | too sandy, | slope. | too sandy. | too sandy,
| slope. | slope. H i i slope.
i 1 1 1 1
] 1 ] 1 L)
e e S e LR |Severe: |Severe: |Severe: iSevere: iSevere:
Filion { floods, | wetness. { small stones, | wetness. | wetness,
| wetness, | | wetness, | i floods,
| percs slowly. | | floods. | { small stones.
1 13 () 1 1
1 1 1 1 ]
28B*: i i i i i
Coverte=esscccacacac=a |Severe: | Severe: | Severe: | Severe: |Severe:
| too sandy. | too sandy. | too sandy. | too sandy. | too sandy.
i i i i i
TobiCOmemmccnncccnaaa |Severe: | Severe: | Severe: |Severe: |Severe:
i floods, } excess humus, | floods, | excess humus, | wetness,
| wetness, | wetness. | excess humus, | wetness. i floods.
| excess humus. | | wetness. i H
] ] ] [ [
1] ] 1 1 ]
29A%: H i i i i
Pipestone————e—meeeeano | Severe: | Severe: |Severe: | Severe: |Severe:
| wetness, | wetness, | too sandy, i too sandy. | wetness,
! too sandy. | too sandy. | wetness. H | too sandy.
] ] ) ) ]
Tobico-——m—mmmmmm o |Severe: |Severe: {Severe: iSevere: |Severe:
| floods, | excess humus, | floods, | excess humus, | wetness,
| wetness, | wetness. i excess humus, | wetness. { floods.
| excess humus. | | wetness. H |
1 1 I 1 I
1 1 I I ]
Adriane-ececcccccaaaa | Severe: | Severe: | Severe: | Severe: iSevere:
| wetness, | wetness, | wetness, | wetness, | excess humus,
i floods, | excess humus. | floods, | excess humus. i floods,
| excess humus. | | excess humus. | | wetness.
] 1 ] ] ]
] 1 i 1 I
30 -= - | Severe: |Severe: |Severe: {Severe: | Severe:
Bach | wetness, | wetness. | wetness, | wetness. | wetness,
! floods., H i floods. H { floods,
] i i ] ]
) 1 1 1 I
31 - -—— | Severe: |Severe: |Severe: | Severe: | Severe:
Belleville | wetness, | wetness. | wetness, | wetness. { floods,
i floods. H | floods. i | wetness.
i i i i i
32C*: ] H i i i
Plainfield-==ce=mee-- | Severe: |Severe: |Severe: | Severe: |Severe:
| too sandy. | too sandy. | slope, | too sandy. | too sandy.
H H | too sandy. H !
1 [} 1 1 1
I ] ] 1 i
Coverte—emmmmmmmemeee e | Severe: iSevere: |Severe: |Severe: | Severe:
| too sandy. | too sandy. | too sandy. i too sandy. | too sandy.
1 ] ] ] ]
1 ] ) 1 1
L D e L T T T T | Severe: |Severe: |Severe: | Severe: |Severe:
Aurelius floods, | wetness, i floods, | wetness, i floods,
wetness, | excess humus. | wetness, i excess humus. | wetness,
1 ] 1 1
: | i i
I ' ) ]

See footnote at end

of table.
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TABLE 9.--RECREATIONAL DEVELOPMENT--Continued

107

T T T T T
1 1 L} 1 I
Soil name and H Camp areas ! Pienie areas | Playgrounds |Paths and trails| Golf fairways
map symbol H | H H |
| i i i i
i H i i i
i i H i i
30A-—mmmm e iSevere: |Severe: |Severe: |Severe: |Severe:
Pipestone | wetness, | wetness, { too sandy, i too sandy. | wetness,
| too sandy. | too sandy. | wetness. ' | too sandy.
1 L} 1 1 1
1 ] L] 1 I
3BAm e |Severe: iModerate: | Severe: {Moderate: |Severe:
Mitiwanga | Wetness. | wetness. i wetness. | wetness. | wetness,
i i i i ! thin layer.
1 1 1 1 i
] 1 1 1 ]
B iSevere: iModerate: | Severe: {Moderate: |Moderate:
Rapson | wetness. | wetness, | wetness. | wetness, | wetness,
H | too sandy. : | too sandy. \ too sandy.
1 1 1 1 1
1 1 1 1 I
BOA-=mmmmmm e {Severe: |Moderate: |Severe: |Moderate: i Moderate:
Wasepi | wetness. | wetness, | wetness. | wetness, | wetness,
E | too sandy. | | too sandy. | too sandy.
L} i 1 1}
1 1 ] 1 I
L |Severe: |Moderate: | Severe: iModerate: |Moderate:
Tyre | wetness, | wetness, | wetness, | wetness, | too sandy,
i floods. | too sandy, | floods. | too sandy, | wetness,
H { floods. H { floods. | thin layer.
H ] i i i
L D T T T |Severe: |Severe: | Severe: | Severe: |Severe:
Tobico i floods, | excess humus, | floods, | excess humus, | wetness,
| wetness, | wetness. | excess humus, | wetness. | floods.
| excess humus. | | wetness. i i
1 1 1 1 1
1 1 1 1 ]
YYp-m |Severe: |Moderate: | Severe: | Moderate: i Moderate:
Badaxe | wetness, | wetness. | small stones, | wetness. | wetness,
| percs slowly. | | wetness, H { small stones.
H | | percs slowly. | |
] ] ] ) ]
1 I ] ] ]
B ettt P |Severe: |Severe: |Severe: |Severe: iSevere:
Granby | floods, | wetness. | wetness, | wetness. | wetness,
| wetness. H i floods. H \ floods.
] ] 1 1 [}
] ] ] ] ]
fhmmmmmm e |Severe |Severe: |Severe: |Severe: iSevere:
Linwood i floods, | wetness, | excess humus, | wetness, | wetness,
| wetness, | excess humus. | wetness, | excess humus, | floods,
| excess humus. | i floods. H | excess humus.
i i i i i
4oB*: i i i i i
Grindstone |Severe: |Moderate: | Severe: 15light-======== 1Slight.
| percs slowly. | wetness. | percs slowly. | i
1 13 1 ] 1}
1 ] ] ] ]
Kilmanaghe==-==== |Severe: |Severe: i Severe: |Severe: |Severe:
i wetness, | wetness. | wetness, | wetness. | wetness,
i floods. | { floods. i i floods.
H | | i i
50A%: | i i i i
Shebeon--------- {Severe: iModerate: i Severe: iModerate: iModerate:
| wetness, | wetness. | wetness, | wetness. | wetness.
| percs slowly, | | percs slowly. | |
i\ floods. ! H i i
H i i | i
Badaxe---=--===== iSevere |Moderate: | Severe: |Moderate: iModerate:
| wetness, | wetness. | wetness, | wetness. | wetness.
| percs slowly i | percs slowly. | H
i i i i i
51B%; i i i i i
Guelph==eeececeeoao iSlightemmemmmem {Slight-——mmmuun iModerate: islight---amm==- 1Slight.
i i i slope. i H
i i i i i
Londo - iSevere i Moderate: |Severe: iModerate: iModerate:
i wetness. i wetness. i wetness. i wetness. | wetness.
i ! H i H

See footnote at end of table.
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TABLE 9.--RECREATIONAL DEVELOPMENT--Continued
i H i i i
Soil name and | Camp areas i  Picnic areas | Playgrounds |Paths and trails{ Golf fairways
map symbol i i i i i
| i H i i
T ] T T 1]
I I 1 ] 1
i i i i i
o O e T T P |Moderate: iModerate: |Severe: 18light-==mem=- iModerate:
Guelph \ slope. i slope. | slope. H | slope.
] 1} 1] 1 L}
I I 1 1 1
B Y T i s e o |Severe: |Severe: | Severe: iModerate: | Severe:
Guelph ! slope. | slope. | slope. | slope. i slope.
] ) 1 ) 1
) ] ) ] ]
53B -——— | Severe: iModerate: |Severe: iModerate: |Moderate:
Shebeon | wetness, | wetness, | wetness, | wetness, | small stones,
| percs slowly, | small stones. | small stones, | small stones. | wetness.
i floods. ! i percs slowly. | H
1} ) 1 1 1
] ] 1 1 ]
GYBececmmccac e — e ————— |Severe: |Moderate: | Severe: {Moderate: iModerate:
Grindstone | percs slowly. | wetness, | small stones, | small stones. | small stones.
! { small stones. | percs slowly. | i
i i i i i
B ———— | Severe: |Severe: | Severe: |Severe: |Severe:
Kilmanagh | wetness, | Wwetness. | wetness, | wetness. | wetness,
i floods. | \ floods. H i floods.
i i i i i
S56A%: i i i i i
Riverdale-=—eemmemee= | Severe: | Moderate: |Severe: |Moderate: | Moderate:
| wetness, | wetness, | wetness. | wetness, | wetness,
! | too sandy. | | too sandy. | too sandy.
] ] 1 1 ]
I 1 1 1 1
Pipestone-——————————-o |Severe: |Severe: | Severe: | Severe: |Severe:
| wetness, | wetness, | too sandy, | too sandy. | wetness,
| too sandy. | too sandy. | wetness. | i too sandy.
1} 1 1 ] 1
1 1 l 1 I
5TA=== - |Severe: {Moderate: | Severe: {Moderate: iModerate:
Londo | wetness. | wetness. | wetness. | wetness. | wetness.
] ] ] ] ]
1 I ] I ]
I 08 e o e o |Severe: |Severe: | Severe: | Severe: iSevere:
Parkhill | wetness, | wetness. | wetness, | wetness. i wetness,
| floods. H i floods. | | floods.
1 I ) ] ]
1 ) ] I ]
60 —— ----|Severe: |Severe: |Severe: |Severe: | Severe:
Pinnebog { excess humus, | excess humus, | excess humus, | excess humus, | floods,
{ floods, | wetness. i floods, | wetness. | wetness,
| wetness. | | wetness. | | excess humus.
1 ] 1} ) [}
1 I ] ] ]
b2 —_—— | Severe: |Severe: |Severe: |Severe: | Severe:
Essexville | floods, | wetness. | wetness. | Wwetness. | wetness.
| wetness. ! H H i
i i i i i
63%. i i 1 i H
Pits i i i i i
i i H i i
pux, i | H i H
Udipsamments | H H H H
i 1 1 1 1
1 1 1 I 1

*# See description

of the map unit

for composition and

behavior characteristics of the

map unit.
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HURON COUNTY, MICHIGAN

TABLE 10.--WILDLIFE HABITAT POTENTIALS

Absence of an entry indicates that the

[See text for definitions of "good," "fair," "poor," and "very poor."

soil was not rated]

TPotential as habitat for--

Potential for habitat elements

T
]

i
Wetland |Shallow |OpenlandiWoodlandwWetland

iwildlifejwildlifejwildlife

T
I

water
areas

T
1
]
1
1
|

T
1
1}
]
erous ; plants
1
L

Conif-
plants

T
)
]
1
]
1
]
1

Hardwood
trees

Wild
herba-

L

1

|Grasses |
and H

1}

1

Grain
and seed|

Soil name and
map symbol

ilegumes

crops

poor.
H
]
1
Good

1
I
1
1
i
1
I
I
1
|
|
}

Deerton Variant

Shebeon
Grindstone
Kilmanagh
Aubarque
Aubarque
Plainfield
Plainfield
Covert
Sanilac
Gagetown
Badaxe
Tappan

19
Corunna
Covert
Fluvaquents
Aquents.
Histosols.

Avoca
Jlmmmmmm e c e | VETY

13B===mmmmmeeeemeee=|Good
11} P ———— 7] §

26B, 26C=m=======n-|Poor

7V ——
] P
BAmmmmmmm e
P B e S S e
Qe e e e
L f IR R RN
 {5{; I
| [ D
Y e R e

124
23%,
24%:

;
'.
—— P
I
;

Boyer
Filion

27

See footnote at end of table.
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TPotential as habital for--

TABLE 10.--WILDLIFE HABITAT POTENTIALS--Continued
Potential for habitat elements
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HURON COUNTY, MICHIGAN

TABLE 10.--WILDLIFE HABITAT POTENTIALS--Continued

Potential for habitat elements

TPotential as habitat for--

T
]
Wetland |Shallow |Openland|Woodland|Wetland

T
1

Wild
herba-

Soil name and

T
l

iwildlifeiwildlifeiwildlife

water
areas

i

erous | plants
]
i

Conif-
plants

Grain |Grasses | {Hardwood |
! and i ceous | trees |
{ plants | |

and seed

map symbol

{legumes

crops

]
]
51Ce==mcccceea=====|Fair

Guelph

Pipestone----—----|Fair

]
I

§TAcccncccanasscase] Falr

]
1
1

873, T [ RNOI——1 Y 'y
Riverdale---=-=----{Poor

Guelph============{Good
]
Pinnebog

Parkhill
62

Shebeon
Londo

51D=====eeeeceeeee==| Poor
1

Guelph
b0mmmmm e —————

51B%:

53Brmmm e
SYBmmm e
Grindstone

55mmmmm e
Kilmanagh

56A%:
58mmmmmmmmm e

Essexville

63%,
Pits

Udipsamments

6u*,

* See description of the map unit for composition and behavior characteristics of the map unit.




112

TABLE 11.--BUILDING SITE DEVELOPMENT

[Some terms that describe restrictive soil features are defined in the Glossary.

"slight," "moderate," and "severe."

See text for def

SOIL SURVEY

initions of

Absence of an entry indicates that the soil was not rated]

1} L} T T T LE
I 1 ] ] I 1]
Soil name and | Shallow H Dwellings H Dwellings 1 Small i Local roads | Lawns and
map sywbol i excavations | without H with | commercial \ and streets | landscaping
] H pasements | basements i buildings | 1
i i 1 1 i H
i H 1 H i i
A |Severe: | Severe: iSevere: | Severe: |Severe: {Moderate:
Shebeon | wetness. | wetness. | wetness. | wetness. { frost action, | wetness.
| | i i | wetness. H
i i i i H i
fHomm e | Severe: |Moderate: |Severe: |Moderate: | Severe: 1Slight.
Grindstone | wetness, | wetness. | wetness. | wetness. i frost action, |
| H i } ! low strength. |
1} ] 1 1 ] I
] ] 1 I I I
B e | Severe: | Severe: |Severe: |Severe: | Severe: {Severe:
Kilmanagh | wetness, | wetness, | wetness, | wetness, | frost action, | wetness,
! floods. | floods. | floods. | floods. | wetness, | floods.
H ! } ! ! floods. |
| a : : : |
HhAcm e |Severe: |Severe: iSevere: |Severe: {Moderate: |Moderate:
Avoeca | wetness. | wetness. | wetness. | wetness. \ frost action, | too sandy,
! ! ! ' | wetness. | wetness.
i ] 1 1 ) ]
1 ] ] ] ] I
TA, TBrmmmm e | Severe: i Severe: | Severe: | Severe: | Severe: |Severe:
Aubarque | wetness. | wetness. | wetness. | wetness. \ frost action, | wetness.
H ' i i | wetness. ;
i | i i i i
e |Severe: 1Slightemmmememam iSlightemeeeaeax 1Slightemeeceaax iSlighteemeemeem | Severe:
Plainfield | cutbanks cave.| H | H | too sandy.
i 1} 1 1 ) 1}
] ] ] ] ] ]
Jlommmm e | Severe: iModerate: i Moderate: |Severe: iModerate: iSevere:
Plainfield i cutbanks cave.; slope. i slope. | slope. | slope i too sandy.
] ] ] 1] [] ]
] ] 1 ] ] ]
Tl e e | Severe: iModerate: |Severe: |Moderate: iModerate: | Severe:
Covert | cutbanks cave,| wetness, | wetness. | wetness, | wetness. | too sandy.
| wetness, { shrink-swell. | \ shrink-swell. | i
i too clayey. ] ] i H i
i i i i i i
12Acm e |Severe: | Severe: | Severe: |Severe: |Severe: {Moderate:
Sanilac | wetness, | wetness. | Wwetness. | wetness. \ frost action. | wetness.
| cutbanks cave.| i i H i
: | : | | |
13B -— iSevere: iModerate: |Severe: {Moderate: {Severe: {Moderate:
Gagetown | wetness. | wetness. | wetness. | wetness. | frost action. i wetness.
1 1 ] 1 1
] 1 1 1 1 1
L e |Severe: | Severe: | Severe: | Severe: | Severe: |Moderate:
Badaxe | wetness. | wetness, | wetness, | wetness. | frost action. | wetness.
] ] ] 1 1 1
1 | 1 i I 1
15 |Severe: |Moderate: |Severe: |Moderate: iModerate: {Moderate:
Deerton Variant | depth to rock.| depth toc rock.| depth to rock.{ depth to rock.| depth to rock.; too sandy,
H | | H ' | small stones,
i 1 | | i | thin layer.
H i | i i i
L | Severe: | Severe: | Severe: | Severe: | Severe: | Severe:
Tappan | wetness, | wetness, | wetness, | wetness, | wetness, i wetness,
| floods. { floods. | floods. | floods. | floods, | floods.
i i i i | frost action. |
i i i i i i
[ PR bR |Severe: |Severe: |Severe: |Severe: {Severe: |Severe:
Corunna | wetness, | wetness, | wetness, | wetness, | wetness, | wetness,
| floods. | floods. \ floods. \ floods. \ floods, i floods.
H i i i \ frost action. |
] 1} 1 1} ] i
] I I ] 1 ]
N | Severe: iModerate: | Severe: i{Moderate: iModerate: | Severe:
Covert | cutbanks cave,| wetness. | wetness. | wetness. | wetness. | too sandy.
! wetness. ! H H H i
i i i i i i
23%, i i i i i i
Fluvagquents i H i i i i
i i H H i i
24%; i H H i i i
Aquents. 1 | 1 | H H
H H H H H i

See footnote at end of table.
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TABLE 11.--BUILDING SITE DEVELOPMENT--Continued

113

i i i i i i
Soil name and |} Shallow H Dwellings H Dwellings H Small i Loecal roads | Lawns and
map symbol |  excavations | without | with | commercial i and streets | landscaping
J_ 1 basements H basements | buildings | |
i i i 1 i 1
i H i i i i
2u%; i H i i H i
Histosols. H i i i i i
i i i i i i
L ettt iSevere: 1Slighte=eceeee- 1Slightememe———— 18lightemmee———— 18lightemeeemm—— iModerate:
Boyer | cutbanks cave.| i i 1 | too sandy.
i i i | | i
26Cmmm e iSevere {Moderate: {Moderate {Severe: iModerate: iModerate:
Boyer | cutbanks cave.| slope. i slope { slope. { slope. { too sandy,
H H | i | | slope.
H 1 | 1 i i
2l==mmmmmm e |Severe: | Severe: | Severe: |Severe: |Severe: 1Severe
Filion | wetness, | wetness, | wetness, | wetness, | wetness, i wetness,
| floods. | floods. { floods. i floods. i low strength, | floods,
i E i i i floods. { small stones.
1 1 1 ] 1 1
28B%; i i i i i i
Coverte——ecoeaeaa- i Severe: iModerate: | Severe: iModerate: |Moderate: |Severe:
| cutbanks cave,| wetness. | wetness. | wetness. | wetness. | too sandy
| wetness. i i i i i
1 1 1} 1} [} 1
1 ] ] ] ] ]
ToblCO=——=——eeeee |Severe: | Severe: {Severe: iSevere: | Severe: | Severe:
| wetness, | wetness, | wetness, | wetness, | wetness, | wetness,
} cutbanks cave,; floods. | floods. \ floods. i floods. i floods.
| floods. ! ! : ! !
i i i i | |
29A%: | i i i i i
Pipestong-ee—=e—u= |Severe: iSevere: |Severe: iSevere: |Severe: |Severe:
| wetness, | wetness. | wetness. | wetness. | wetness. | wetness,
| cutbanks cave.| H H ' | too sandy.
i i i i i i
TobicO=ec—mceeaeee |Severe: iSevere: iSevere: | Severe: {Severe: iSevere:
| wetness, | wetness, | wetness, | wetness, | wetness, | wetness,
| cutbanks cave,| floods. | floods. i floods. i floods. i floods.
E floods. H H H H i
1 1 1 ] ] ]
Adrian--—-ceececcea- | Severe: | Severe: |Severe: | Severe: | Severe: | Severe:
| wetness, | wetness, | wetness, | wetness, | wetness, { excess humus,
| cutbanks cave,| floods, i floods, i floods, i floods, \ floods,
5 floods. { low strength. | low strength. | low strength. | low strength. | wetness.
] 1 ] I I ]
30 - iSevere: |Severe: |Severe: |Severe: |Severe: | Severe:
Bach | wetness, | wetness, | Wwetness, | wetness, | wetness, | Wwetness,
| cutbanks cave,| floods. | floods. i floods. | frost action, | floods.
| floods. H i ! i floods. !
H ! | i | i
e e {Severe: | Severe: | Severe: | Severe: i Severe: | Severe:
Belleville | wetness, | wetness, | wetness, | wetness, | wetness, i floods,
| cutbanks cave,| floods. i floods. i floods. { frost action, | wetness.
i floods. H | | i floods. '
i H H i i i
32C*: 1 i i i i i
Plainfield-==ee=- |Severe: 18light=e==me=mx 1Slighteeeemeaaa |Moderate: 18lightmmmmm———— | Severe:
| cutbanks cave. | 1 i slope. H | too sandy.
i 1 H i i |
Coverte—eeceeeaaaa | Severe: |Moderate: | Severe: Moderate: |Moderate: | Severe:
| cutbanks cave,| wetness. | wetness. | wetness. | wetness. | too sandy.
| wetness. ! H H | |
1 H H H i i
. || D |Severe: |Severe: |Severe: |Severe: {Severe: iSevere:
Aurelius i floods, { floods, i floods, i floods, \ floods, i floods,
| wetness. | wetness. | wetness. | wetness. | wetness, | wetness,
i H i i { frost action. | excess humus.
i i i i H i
FB i it i i s |Severe: |Severe: iSevere: |Severe: | Severe: iSevere:
Pipestone | wetness, | wetness. | wetness. | wetness. | wetness. | wetness,
| cutbanks cave.] H i i { too sandy.
i | i i i |
IBA=mmmcmcc s an e |Severe: |Severe: | Severe: {Severe: {Severe: | Severe:
Mitiwanga i depth to rock,| wetness. | depth to rock,| wetness. { frost action, | wetness,
| wetness. i | wetness. H i low strength. | thin layer.
] ] ] ] ] ]
] ] ] i ] 1

See footnote at

end of table.
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TABLE 11.--BUILDING SITE DEVELOPMENT--Continued

SOIL SURVEY

T T L] T : i
1 ] ) 1 . 1 ¢
Soil name ana | Shallow i Dwellings | Due}lxngs 3 Smal} 5 Local roads | 1La:ns apd
map symbol | excavations | without i with i commer91al i and streets ! andscaping
i | basements \ basements | buildings | i
| ! ! | | :
] 1 ] ] ' :
YA e | Severe: E$euere: ESevere: Ebevere: EHodEEagg: :M:gzzzzg.
Hapson | wetness, | wetness. | wetness, i wetness. i wetness, i é
| cutbanks cave.| H | i frost action. i too sandy.
1 1 1
i I L] L 1 1 A

BOA=mmmm e e = | Severe: |Severe: iSevere: ESevere: iSevere: iMOgi::::-

Wasepl | wetness, | wetness, | Wwetness, i wetness. i wetness, i t é
| eutbanks cave.| E i i frost action. i oo sandy.
1 1 H \
- i i i . ] . ] .

Y2 hmmmmmm e e |Severe: |Severe: ESevere: iSevere. :Sev::e.s :Mgggrzzﬁay

Tyre | wetness, | wetness, i wetness, i wetness, i wetness, i 0 ”
| floods, i floods. i floods. i floods. i floods, i wﬁ_nefs,
| cutbanks cave. | i i i low strength. i thin layer.
1 ] H
] I ] L}

L ettt :Severe- | Severe: | Severe: | Severe: | Severe: | Severe:
Fobica ! s : ! t | wetness | wetness | wetness
Tobico | wetness, | wetness, i wetness, i 2 i Neine ' } Arones i

| eutbanks cave,| floods. i floods. | floods. i oods. i -
i floods. H i i i i
1} ] H

1] 1] 1 ]

U mm e e e e :Severe' |Severe: |Severe: |Severe: | Severe: iModerate:
Badaxe : wetneés. ; wetness. | wetness. | wetness. { frost action. | wetness,

i i | i H { small stones.
1 ] 1 i 1 1
I ' | 1 1
e ;Severe: | Severe: |Severe: | Severe: iSevere: ESevere:
Granby | wetness, | Wwetness, | wetness, i wetness, a wetness, i wetness,
| cutbanks cave,| floods. { floods. i floods. i floods. | floods.
i floods. i i i i i
1} 1
1 1 ] 1 )
L e ESevere: | Severe: |Severe: | Severe: ESevere: ESevere:
Linwood | wetness, | wetness, | wetness, i wetness, i wetness, i wgtngss,
\ floods, i floods, i floods, { floods, ; floods, | floods,
! excess humus. | low strength. | low strength. E low strength. i low strength. i excess humus.
1 ] ] 1
1 ] I ] i
1} 1} 1

4gp*: i i i 1 1 i
Grindstong====== | Severe: iModerate: |Severe: {Moderate: ESevere: ) iSlight.

| wetness. | wetness. | wetness. | wetness. i frost action, |

i | i i i low strength.:

1 1 ] 1 1

] I 1 1 : . : 1
Kilmanagh=====-- | Severe: | Severe: ESevere: iSevere. 1S§ver§. iion :S:::;:és

| wetness, | wetness, | wetness, i wetness, i rost a ’ ’

{ floods. i floods. | floods. { floods. | wetness, i floods.

i i i i { floods. H

1

| | | | | |

50A%: i i i i | i )

Shebeon===-====-=- | Severe: | Severe: ESevere: ESevere: ESevere: ) iHodErate.
| wetness. | wetness. | wetness. | wetness. i frost action, i wetness.
i i i i | wetness. !
1 ] 1 1 1 ]
1 ) 1 1 1 ] B
BadaXemmmmm—m———— |Severe: |Severe: ESevere: iSevere: iSeverE: i EMod:rate.
| wetness. | wetness. | wetness. | wetness. i frost action. i wetness.
: : | E *. :
513": I 1 ] . ] ) 1
Guelph=-emmma—an 1Slighte—=====-- 181light========= ESllght ————————— EHoderate: EHoderate:t_ iSIight.
i i i { slope. i frost action, |
i i i i | low strength. |
1 1 1 ] n 1
1 1 1 1 1 I
Londo====eeaae=x | Severe: | Severe: | Severe: iSevere: ESevere: iﬂoderate:
| wetness. | wetness. | wetness. | wetness. | wetness, i wetness.
i i i i { frost action. |
i ] I I ] ]
I 1 ] ] I 1
R I iModerate: iModerate: iModerate: ESevere: iHoderate: ) iModerate:
Guelph \ slope. | slope. | slope. i slope. i frost action, i slope.
i H i i | slope, i
i i i i { low strength. |
] 1 1 1 [} :
] ] L] 1 1

BlDm e | Severe: |Severe: | Severe: ESevere: ESevere: ESevere:

Guelph | slope. % slope. E slope. i slope. i slope. : slope.
]
] 1 I 1 ] 1

R T | Severe: | Severe: |Severe: ESevere: ESevere: i

Shebeon | wetness. | wetness. | wetness. | wetness. i frost action, i
i i i ! | wetness. i
i H H H i |

See footnote at

end of table.
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TABLE 11.--BUILDING SITE DEVELOPMENT--Continued

] T T 1 T T
1] ] ] 1 1 '
Soil name and | Shallow | Dwellings H Dwellings H Small i Local roads | Lawns and
map symbol | excavations | without H with |  commercial | and streets | landscaping
| | basements | basements i buildings | |
H 1 i i i i
i i 1 i i i
SYBrmmmm e |Severe: |Moderate: |Severe: iModerate: |Severe: iModerate:
Grindstone | wetness. | wetness. | Wwetness. | Wwetness. i frost action, | small stones.
i i i | E low strength. E
] (] ) ]
1 ] ] ) ] ]
e |Severe: {Severe: |Severe: |Severe: |Severe: iSevere:
Kilmanagh | wetness, | wetness, | wetness, | wetness, | frost action, | wetness,
i floods, | floods, \ floods. i floods. | wetness, i floods.
i | i i { floods. i
i i i 1 i i
56A%: i i H i H i
Kiverdale-=====-- |Severe: |Severe: |Severe: |Severe: |Moderate: iModerate:
| wetness, | Wwetness. | wetness. | wetness. | wetness, | wetness,
| cutbanks cave.| | | | frost action. | too sandy.
] ) ) [} ) ]
1] 1 ] ] I 1
Pipestone-----=== {Severe: iSevere: | Severe: |Severe: |Severe: |Severe:
| wetness, | Wwetness. | wetness. | wetness, | wetness. | wetness,
| cutbanks cave.] | i | | too sandy.
i | i i i i
STA-=——mmm e |Severe: iSevere: |Severe: iSevere: iSevere: {Moderate:
Londo | wetness. | wetness. | wetness. | wetness, | wetness, | wetness.
H { ] H | frost action. |
1 ) ] ] 1 1
] 1] 1 1 1 ]
58mmm e iSevere: iSevere: iSevere: iSevere: iSevere: |Severe:
Parkhill | wetness, { floods, | wetness, { floods, i low strength, | wetness,
| floods. | wetness. i floods. | wetness. | floods, { floods.
| | | | | Wwetness. !
i H i H 1 i
[ | Severe: | Severe: | Severe: |Severe: {Severe: iSevere:
Pinnebog i floods, \ floods, i floods, { floods, i floods, i floods,
| wetness, | wetness, | wetness, | wetness, | wetness, | wetness,
| excess humus. | low strength. | low strength. | low strength. | low strength. | excess humus.
1 ] ] ] 1 |
1 1 I 1] 1 1]
[ T |Severe: |Severe: | Severe: |Severe: |Severe: |Severe:
Essexville i floods, { floods, i floods, { floods, | floods, | wetness.
| wWwetness, | wetness. | Wwetness. | wetness. | wetness, i
| ! ! | | low strength. |
i H i i i i
63*. 1 i i i H i
Pits H H i i i i
i H H i i i
bU*, i i i i i i
Udipsamments | | | | H |
i i i | i i

* See description of the map unit for composition and behavior characteristics of the map unit.
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[Some terms that describe restrictive soil features are defin
"slight," "moderate," "good," "fair," and other terms.

not rated]

TABLE 12.--SANITARY FACILITIES

ed in the Glossary.

SOIL SURVEY

See text for definitions of
Absence of an entry indicates that the soil was

H i i i i
Soil name and i Septic tank | Sewage lagoon | Trench 1 Area | Daily cover
map symbol H absorption H areas H sanitary H sanitary { for landfill
| fields i | landfill \ landfill |
i i i i i
i i i i i
34 - - iSevere: 1Slightemecememeee iSevere: |Severe: {Poor:
Shebeon | wetness, | | wetness. | wetness. | wetness.
| percs slowly. H 1 i 1
1} ] 1 1 [}
] 1 1 1 ]
fPecc e e ———— |Severe: |Moderate: |Severe: |Moderate: iGood.
Grindstone | percs slowly, | slope. | wetness. | wetness. i
| wetness. ! i 1 |
] ) 1 1 1
1 1 1 ! I
5 - | Severe: 18light-==mmeeeuun | Severe: | Severe: | Poor:
Kilmanagh | wetness, H | wetness, | wetness, | wetness.
| percs slowly, i i floods. | floods. i
| floods. i i i H
1 ] ] 1 1
1 I ] 1 ]
fAemmm e e ccca= | Severe: |Severe: |Severe: |Severe: | Poor:
Avoca | percs slowly, | wetness, | wetness. | wetness, | wetness.
| wetness. | seepage. | | seepage. \
] ) 1 1 1
I ] I I ]
ThAmmmmmmmmmme e = | Severe: 1Slight--=—-=----=-- |Severe: {Severe: i Poor:
Aubarque { percs slowly, H | wetness. | wetness. | wetness.
| wetness. i i i i
1 ] [} 1] 1}
1 [ 1 1 ]
T | Severe: {Moderate: | Severe: iSevere: iPoor:
Aubarque | percs slowly, i slope. | wetness. | wetness. | wetness.
| wetness. H H i i
1 I 1 ] 1
1 ] 1 1 1
9B - 18lightememmmme——— |Severe: |Severe: |Severe: | Poor:
Plainfield i | seepage. | seepage, | seepage. | too sandy,
1 | ! too sandy. | | seepage.
] 1 ] ] ]
1 1 ] ] ]
Qlommmmmm e m e === iModerate: | Severe: |Severe: |Severe: {Poor:
Plainfield | slope. | seepage, | seepage, | seepage. i too sandy,
! i slope. | too sandy. i | seepage.
1 ] ] i 1
1 i 1 I 1
LR e ettt | Severe: |Severe: |Severe: |Severe: | Poor:
Covert | wetness, | wetness, | wetness, | wetness, | too sandy.
| percs slowly. | seepage. | too sandy. | seepage. i
1 1 1} ] 1}
] 1 ] I ]
12Am e |Severe: |Severe: |Severe: |Severe: | Poor:
Sanilac | wetness, | wetness. | wetness. | wetness. | wetness.
i percs slowly. i i i i
1 ) 1 1 1
L} ] 1 1 1
13Bescmmmmmm e — e |Severe: |Severe: {Severe: {Severe: iFair:
Gagetown | wetness, | wetness. \ wetness. | wetness. i wetness.
! percs slowly. H 1 H i
] ] ] I i
1 1 ' ] 1]
YA |Severe: |Severe: |Severe: |Severe: {Poor:
Badaxe | wetness, | Seepage. | wetness. | wetness, | wetness.
| percs slowly. | i | seepage. i
i i i i i
15B———— e | Severe: |Severe: iSevere: i Severe: | Poor:
Deerton Variant ! depth to rock. | depth to rock, | depth to rock, | seepage. | area reclaim,
H | seepage. | seepage, i | seepage,
i | ! too sandy. i | small stones.
] 1 1 1 1
I ] 1 1 ]
1mmm e ————— |Severe: 1Slighteemeecece—— |Severe: | Severe: | Poor:
Tappan | wetness, | | wetness, { wetness, | wetness.
| percs slowly, H { floods. i floods. i
| floods. | i i i
| i i i i
19 ~ | Severe: |Severe: iSevere: |Severe: {Poor:
Corunna | wetness, | wetness, | wetness, | wetness, | wetness.
i percs slowly, | seepage. { floods. i floods, i
| floods. H ! | seepage. H
] 1 ] ] ]
1 1 I ) ]
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1 T I 1] T
1 1 L} ] ]
Soil name and | Septic tank | Sewage lagoon | Trench i Area ! Daily cover
map symbol | absorption 1 areas ' sanitary H sanitary i for landfill
' fields | i landfill H landfill i
i H i i i
i i i { !
204 - |Severe: iSevere: |Severe: |Severe: | Poor:
Covert | wetness. | seepage, | too sandy, | seepage, | too sandy,
i | wetness. | Wwetness, | wetness. | seepage.
i i | seepage. i i
i i i i i
23%, i i H H H
Fluvaquents 1 i i i 1
i i i i H
24%; i | i i i
Aquents. 1 | H f |
i i H i i
Histosols. H H H ' H
] ] ] ] ]
1 ] I 1 1
26B-==mmmmmeeeem i5light-====eee-x |Severe: iSevere: |Severe: | Poor:
Boyer H | seepage. | seepage, | seepage. { too sandy,
i i | too sandy. ] | seepage.
i H i i |
26Cammm e {Moderate: | Severe: |Severe: iSevere: | Poor:
Boyer | slope. | seepage, | seepage, | seepage. | too sandy,
% 5 slope. | too sandy. | | seepage.
] ] ]
] 1 I 1 ]
== ——— iSevere: 1Slighte-meeeeee= |Severe: | Severe: i Poor:
Filion | wetness, ] | wetness, | wetness, | wetness.
| percs slowly, ' i floods. i floods. i
{ floods. i ! H i
i i 1 H i
28B¥: i i i i i
Coverte———eee-a-- | Severe: |Severe: |Severe: iSevere: | Poor:
| wetness. | seepage, | too sandy, | seepage, | too sandy,
i | wetness. | wetness, | wetness. | seepage.
H H | seepage. | H
] ] 1 I 1
1 ] 1 ] 1
Tobico======-=o iSevere: | Severe: iSevere: iSevere: {Poor:
| wetness, | wetness, | wetness, | wetness, | wetness,
| floods. | seepage. | seepage, i floods, | seepage,
i H i floods. | seepage. | too sandy.
1 ) ] ) ]
1 1 ' ] )
29A%: 1 i i i i
Pipestone--==== |Severe: | Severe: | Severe: |Severe: |Poor:
| wetness. | wetness, | wetness, | wetness, | too sandy,
H | seepage. | seepage, | seepage. | seepage,
H H i too sandy. H | wetness.
H i i i i
TobicO=======—= | Severe: |Severe: | Severe: |Severe: | Poor:
| wetness, | wetness, | wetness, | wetness, | wetness,
i floods. | seepage. | seepage, \ floods, | seepage,
E H | floods. | seepage. i too sandy.
] 1 1 )
] 1 i L I
Adrian-———-ee-- |Severe: | Severe: |Severe: |Severe: i Poor:
| wetness, | wetness, | wetness, | wetness, | hard to pack,
| floods. | seepage, } floods, i floods, | wetness.
i | floods. | seepage. | seepage. i
i i | i i
30mm e ——— | Severe: iSevere: |Severe: | Severe: | Poor:
Bach | wetness, | wetness. | wetness, | wetness, | wetness.
| floods. ! | floods. | floods. H
] 1 ] ] 1
1 1 I 1 1
Flomm e |Severe: |Severe: | Severe: iSevere: i Poor:
Belleville | wetness, | wetness, | wetness, | wetness, | wetness.
| percs slowly, | seepage. | floods. | seepage, H
! floods. H i i floods. H
H i i i i
32C*: i | H H i
Plainfield----- 1Slight========-- |Severe: iSevere: |Severe: | Poor:
i | seepage. | seepage, | seepage. | too sandy,
i i | too sandy. | | seepage.
] ] () ] ]
] ] 1 1 ]

See footnote at

end of table.
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1 i i i H
Soil name and i Septic tank i Sewage lagoon | Trench i Area i Daily cover
map symbol H absorption i areas i sanitary H sanitary { for landfill
: fields ; | landfill | landfill :
i i i i H
13 ] 1 1 1
] ] ] 1 1]
32C%; i i i i i
Coverte————e—eeeae-o- | Severe: | Severe: | Severe: | Severe: | Poor:
| Wwetness. | seepage, | too sandy, | seepage, | too sandy,
i | wetness. | wetness, | wetness. | seepage.
i i | seepage. i i
I i [} ] 1
I 1 ] ] ]
] P S |Severe: |Severe: |Severe: iSevere: iPoor:
Aurelius i floods, | wetness. i floods, i floods, | wetness,
| wetness, H | wetness. | wetness, i
| subsides. H } | seepage. H
13 1 1} 1 1}
] 1 ) 1 ]
36Ammm e i Severe: {Severe: | Severe: iSevere: {Poor:
Pipestone | wetness. | wetness, | wetness, | wetness, | too sandy,
i | seepage. | seepage, | seepage. | seepage,
| H | too sandy. H | wetness.
1 1 ] ] ]
I 1 I ] 1
3BA-—m e |Severe: iSevere: |Severe: | Severe: i Poor:
Mitiwanga { depth to rock, | depth to rock, | depth to rock, | wetness. | wetness,
| wetness. | wetness. | wetness. i | area reclaim.
] 1 ] ] ]
L) L) I ) 1
39A-m e | Severe |Severe: | Severe: | Severe: | Poor:
Rapson | wetness. i wetness, | wetness, { wetness, i too sandy,
H | seepage. | seepage, { seepage. | wetness.
i i | too sandy. i i
1 1 1 ) 1
] 1 I I 1]
4oa - - |Severe: iSevere: iSevere: iSevere: iPoor:
Wasepi | wetness. | wetness, | wetness. | wetness, | Wwetness.
i | seepage. H | seepage. H
1 1 ] 1 1]
i 1 1 1) 1)
L | Severe |Severe: | Severe: | Severe: | Poor:
Tyre | depth to rock, | wWwetness, | depth to rock, | wetness, | too sandy,
| wetness, | Seepage. | sSeepage, | seepage, | area reclaim,
i floods. i i floods. i floods. | Wwetness.
1 1 ] i I
1 ] 1 1 )
I T |Severe: |Severe: |Severe: |Severe: { Poor:
Tobico | wetness, | wetness, | wetness, { wetness, | wetness,
| floods. | seepage. | seepage, i floods, | seepage,
i i { floods. | seepage. { too sandy.
i ] L] 1 ]
B ettt e | Severe: iSevere: iSevere: i Severe: i Poor:
Badaxe | wetness, | sSeepage. | wetness. | wetness, | wetness.
| peres slowly. ! H | seepage. H
1 1 1 1 1
1 I 1 1] 1
L e ettt {Severe: |Severe: iSevere: iSevere: | Poor:
Granby | wetness, | wetness, | wetness, | wetness, | wetness,
i floods. | seepage. | seepage, | seepage, | too sandy,
H | i floods. i floods. | seepage.
1 ] ] 1 1
1 ] 1 1 1
Yommm e e iSevere: iSevere: |Severe: |Severe: i Poor:
Linwood | wetness, | seepage, | wetness, | wetness, | wetness,
i floods, i floods, | floods. i floods, i hard to pack.
i subsides. | excess humus. H | seepage. i
1 ] 1 1 1
] I 1 1] ]
4gp*: i i i i i
Grindstone-—=-——--= | Severe: iModerate: | Severe: |Moderate: 1Good.
| percs slowly, | slope. | wetness. | wetness. H
| wetness., | i i i
i i i i i
Kilmanagh-======= |Severe: 1Slight-==—=—maae= | Severe i Severe: | Poor:
| wetness, H | wetness, | wetness, i wetness.
| percs slowly, H | floods. { floods. H
! floods. ! ! H i
i i H i H
S0A%: i i i 1 H
Shebeon-===cccaa-- | Severe: 1Slight=ccececeeaeaa | Severe: | Severe: i Poor:
wetness, | wetness. | wetness. | wetness.
1 ] ]
i | |
1 ] 1

See footnote at

i
i percs slowly.
i

end of table.
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1 i i 1 i T
S0il name and H Septic tank |  Sewage lagoon | Trench | Area i Daily cover
map symbol ! absorption ' areas H sanitary i sanitary i for landfill
: fields : : landfill | landfill :
i i i i i
: i i i i
50A%: H i 1 i i
Badaxe-———=ceceeeu-u iSevere: |Severe: iSevere: iSevere: | Poor:
| wetness, | seepage. | wetness. i wetness, | wetness.
i percs slowly. E i | seepage. H
1 1 1 ]
1 I 1 1 i
51B%; i i H i i
Guelph=-meemmm e |Moderate:; - |Moderate: 1Slightemmmme e 151ight-—ccceccaaaa (Fair:
{ perecs slowly. | seepage, ! H | too clayey.
i | slope. E H E
] 1 I ] 1
Londo==—=eecemee——— |Severe: |Severe: | Severe: |Severe: | Poor:
| wetness, | wetness. | wetness. | Wwetness. | wetness.
| percs slowly. H i i 1
] ] [} 1 1
] 1 ] 1 1
o e {Moderate: | Severe: 18light=ce=ceece==- iModerate: |Fair:
Guelph | percs slowly, { slope. i \ slope. | too clayey,
| slope. H H H | slope.
1 1 1 ) 1
] 1 I ] 1
51D e | Severe: iSevere: |Moderate: |Severe: | Poor:
Guelph | slope. i slope. \ slope. i slope. | slope.
1 1 ] ] 1
1 1 ] ] 1
53B-mmmm e i Severe: 151light=—==cccaa=- |Severe: | Severe: i Poor:
Shebeon | wetness, H | wetness. | wetness. | wetness.
| peres slowly. H | | |
I 1 1 ] 1
L e |Severe: {Moderate: | Severe: iModerate: iGood.
Grindstone | peres slowly, | slope. | wetness. | wetness. i
| wetness. H i i 1
1 1 ] ] 1
1 1 ] 1 ]
55=~ - |Severe: 1Slight--eeecmaea— | Severe: |Severe: \Poor:
Kilmanagh | wetness, 1 | wetness, | wetness, | wetness.
{ percs slowly, ! | floods. | floods. |
! floods. | H 1 H
i i i i i
56A%: : H i i i
Riverdale—————-o--- | Severe: | Severe: |Severe: |Severe: | Poor:
| wetness. | wetness, | wetness, | wetness, i small stones,
i | sSeepage. | too sandy, | seepage. | too sandy,
: H | seepage. ! | seepage.
1 1 [ ) 1
] 1 ] ] 1
Pipestone--=--=e--- iSevere: |Severe: |Severe: |Severe: |Poor:
| wetness. | wetness, | wetness, | wetness, | too sandy,
H | seepage. | seepage, | seepage. | seepage,
i H | too sandy. i | wetness.
] 1 I 1 1
N |Severe: iSevere: |Severe: iSevere: | Poor:
Londo | wetness, i wetness. | wetness. | wetness. | wetness.
i percs slowly. H i i i
] 1 ] 1 ]
1 1 I ] 1
58=-- - |Severe: | Severe: |Severe: iSevere: | Poor:
Parkhill | wetness, | wetness. | wetness, | wetness, | wetness.
| percs slowly, H i floods. | floods. H
1 floods. H } H i
i i i i i
flmmmmm e e e |Severe: | Severe: | Severe: iSevere: iPoor:
Pinnebog i floods, | excess humus, | wetness, | wetness, | wetness,
| wetness, | seepage, | floods, i floods, | excess humus.
| perecs slowly. i floods. | seepage. E seepage. E
: : : 1 1
------------------ |Severe: |Severe: |Severe: iSevere: i Poor:
Essexville i floods, | wetness. | floods, i floods, | wetness.
| wetness, H | wetness. | wetness, H
| peres slowly. | 1 | seepage. %
i i i i i
63*. i i i | i
Pits i i i i i
i i H i i

See footnote at end of table.



120

TABLE

12.--SANITARY FACILITIES--Continued

SOIL SURVEY

Scoil name and
map symbol

Septic tank
absorption
fields

Sewage lagoon
areas

Trench Area
sanitary sanitary
landfill landfill

Daily cover
for landfill

64%,
Udipsamments

FRCRETE e PEEInp——

*¥ See description

of the map unit

for composition and

behavior characteristics of the map

unit.
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TABLE 13.--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 scil was not rated]

i i i
S0il name and i Roadfill 1 Sand i Gravel Topsoil
map symbol ' | i
: | |
i i i
| | |
3 {Poor: iUnsuited: iUnsuited: Good.
Shebeon | wetness. | excess fines. | excess fines.
I 1 1
] I 1]
YBmmmmm e e {Poor: {Unsuited: tUnsuited: Good.
Grindstone | low strength. | excess fines. i excess fines.
i i i
e T | Poor: | Poor: iUnsuited: Poor:
Kilmanagh | wetness. | excess fines. | excess fines. wetness.
] 1 1
] 1 ]
bAmmmcccmcccccccaaa {Poor: {Poor: iUnsuited: Fair:
Avoca | wetness. | thin layer. | excess fines. too sandy.
1 1 ]
1 i 1
TA, TBrmmmmmmmeeeee {Poor: tUnsuited: iUnsuited: Poor:
Aubarque | wetness. | excess fines. | excess fines. Wwetness.
i i i
9B, 9C-=cmmmmmmmmeem 1G000mmmm e 1G00d=cmmmm e iUnsuited: Poor:
Plainfield | | excess fines. too sandy.
i i
TThAm e e jFair: Fair: iUnsuited: Poor:
Covert { thin layer, thin layer, excess fines. too sandy.
| wetness. excess fines.
i
12A-mmm e | Poor: Unsuited: Unsuited: Fair:
Sanilac | Wwetness. excess fines. excess fines. thin layer.
]
1
13B - - |Fair: Poor: Unsuited: Fair:
Gagetown | wetness, excess fines. excess fines. thin layer.
\ low strength.
i
1YAeccccccc e e a - {Poor: Unsuited: Unsuited: Fair:
Badaxe low strength, excess fines. excess fines. small stones.
wetness.
15B ———- Poor: Poor: Unsuited: Poor:

Deerton Variant

thin layer,
area reclaim.

thin layer.

1
1
1
]
13
]
1
]
]
]
1}
1
]
I
]
]
1}
]
]
]
1
]
]
I
]
]
]
]
i
1
I
1
]
]
I
1
1
1
1
]
]
]
]
]
I
|
i
| excess fines,
1}
I
1
i
1
1
1
1
]
1)
1
1
H
1
1
1
1)
]
1)
1]
1)
)
1
1
1]
|
i
]
1)
1
1
|
1
1]
H

excess fines.

small stones,
thin layer.

1
1
H
i
i
i
|
18 - —_—— {Poor: Unsuited: Unsuited: Poor:
Tappan | wetness. excess fines. excess fines. wetness.
i
19 - - {Poor: Poor: Unsuited: Poor:
Corunna | wetness. excess fines. wetness.
i thin layer.
]
1
204 - -—- (Fair: Fair: Unsuited: Poor:
Covert | wetness. excess fines. excess fines. too sandy.
]
]
23%, i
Fluvaquents i
i
24 % H
Aquents. i
I
]
Histosols. i
]
]
26B - i Good - - GoOd=—mmmm e mm e |Good- -— Fair:
Boyer H i too sandy.
1 ]
] ]
26C -—— iGood - Good - --|Good~ Fair:
Boyer i H too sandy,
H H slope.
1 ]
1 1

See footnote at end of table.
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TABLE 13.--CONSTRUCTION MATERIALS--Continued
'. T / ‘
Soil name and } Roadfill | Sand i Gravel i Topsoil
map symbol i i i i
1 ] ' 1
[ 1 [} |
1 i i i
i H i i
B i Poor: iUnsuited: iUnsuited: i Poor:
Filion | wetness, | excess fines. | excess fines. | wetness,
i low strength. | | i small stones.
] 1 ] 1
1] I I 1
28B*: i i i H
Coverte——eeee—ec—ae-m== \Fair: \Fair: iUnsuited: | Poor:
| wetness. | excess fines. | excess fines. | too sandy.
| ] [ i
I ] I ]
TobicOmmmmmmm e e m iPoor: 1600d=mmmmmm e iUnsuited: | Poor:
| wetness. i | excess fines. | wetness.
1 i 1 1
1 1 i 1
29A%: i i i |
Pipestong-e—eemeeae== | Poor: 1G00d=mmmm e iUnsuited: i Poor:
| wetness. H | excess fines. | too sandy,
i i i | wetness.
1 ] I I
Tobico-——mmemmmm— |Poor: 1Go0dmmmmm e e e {Unsuited: {Poor:
| wetness i | excess fines. | wetness.
H i i i
Adrian--——-eeecmemman—a= | Poor: 1G00dmmm e e iUnsuited: | Poor:
| wetness, H ! excess fines, | wetness,
| low strength. H | excess humus. | excess humus.
) ] ] ]
I ] ] ]
30-—- - - ! Poor: {Poor: iUnsuited: | Poor:
Bach | wetness. | excess fines. | excess fines. | wetness.
] [] ] ]
1 1 1 i
31- - - | Poor | Poor: iUnsuited: | Poor:
Belleville i wetness, | excess fines, | excess fines. | wetness
| low strength. ! thin layer. H H
1 1 1 1
1 ' 1 1
32C%*: i i i i
Plainfield-=--m=m===- 1Good=—=—mmcmmmmmm e 1G00dmmmmmm e — == {Unsuited: {Poor:
| H | excess fines. | too sandy.
1 1 ) ]
1 ] ] ]
Covert-—=m—mm——e——=== \Fair: {Fair: iUnsuited: | Poor:
| wetness. \ excess fines. i excess fines. i too sandy.
] 1 1 ]
1 1 [} 1
e ———— | Poor: iUnsuited: iUnsuited: | Poor:
Aurelius | wetness. | excess humus. | excess humus. | wetness,
i i i | excess humus.
1 1 ] 1
1 ] ] )
36 A==~ -— {Poor: 1600d=mmmm e jUnsuited: {Poor:
Pipestone | wetness. | | excess fines. | too sandy,
i H H | wetness.
] ] 1 ]
] ] 1 1
38A - -|Poor {Unsuited: {Unsuited: {Fair:
Mitiwanga | wetness, | excess fines. | excess fines. i thin layer.
| area reclaim. i | i
1 ] ] 1]
I ] 1 1
39A-~ -——— i Poor: \Poor: iUnsuited: {Fair:
Rapson | wetness. i thin layer. | excess fines. | too sandy.
i i i i
4OA = —— --}Poor: | Poor: i Poor: {Fair:
Wasepi | wetness. i thin layer. i thin layer. | too sandy.
H | H H
fRP A mmmrrmm e m e ——— {Poor: i Poor: iUnsuited: {Poor:
Tyre | area reclaim, i thin layer. i excess fines. | too sandy,
i thin layer, i i | small stones.
| wetness. 1 i i
] ] 1 ]
I 1 ] ]
43- - - |Poor: 1G00dmmm e tUnsuited: i Poor:
Tobico | wetness. ' | excess fines. | wetness.
1 ] 1 1}
1 1 1 1
B e | Poor: {Unsuited: iUnsuited: | Poor:
Badaxe } low strength, | excess fines. i excess fines. | large stones.
wetness. i i i
1} (] ]
] ] 1

See footnote at end of table.
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i i i i
Soil name and H Roadfill H Sand ' Gravel i Topsoil
map symbol ' i i i
i i i i
i H i H
i i i i
D ittt {Poor: 1G00dmmmmm e e e {Unsuited: {Poor:
Granby | wetness. | | excess fines. | wetness.
1 ] i 1
1 L} ) 1
Upmmmm e e e e e e { Poor: {Unsuited: {Unsuited: i Poor:
Linwood i wetness, } excess humus. | excess humus, | wetness,
{ low strength. H | excess fines, | excess humus.
i 1 i i
ugp*: i i | i
Grindstone--=--eceeee- | Poor: iUnsuited: iUnsuited: iGood.
i low strength. | excess fines. \ excess fines. i
1 1 ] 1
1 1 1] ]
Kilmanagh-——=—===—=-- | Poor: | Poor: iUnsuited: | Poor:
| wetness. | excess fines. | excess fines. i wetness.
] 1 1 ]
1 ] 1 ]
S0A¥%: H i i i
ShebeoNe=eccccecme——- | Poor: lUnsuited: iUnsuited: |Good.
| wetness. | excess fines. | excess fines. H
1 1 1 ]
1 1] i 1
Badaxe-—-—=--——=—-=———- i Poor: iUnsuited: iUnsuited: {Fair:
i low strength, i excess fines. | excess fines. i small stones.
| wetness. H H H
i H H H
51B%*: i | i i
Guelpheeececcc e \Fair: iUnsuited: tUnsuited: {Fair:
| low strength. | excess fines. | excess fines. I thin layer.
1 1 i 1
] 1 ] ]
Londo=mmemme e i Poor: iUnsuited: iUnsuited: {Fair:
| wetness. | excess fines. | excess fines. i thin layer.
1 ] 1 1
1 i 1 ]
51C - - {Fair: tUnsuited: iUnsuited: {Fair:
Guelph i low strength, | excess fines. | excess fines. | slope,
H i 1 i thin layer.
] ) ] ]
] 1 1 1
51D —— |Fair iUnsuited: iUnsuited: | Poor:
Guelph i low strength, | excess fines. | excess fines. | slope.
{ slope. | ! '
i i i H
53B - - | Poor: iUnsuited: iUnsuited: iFair:
Shebeon | wetness. | excess fines. | excess fines. \ small stones,
H i H | large stones.
] ) ] )
] ] ] 1
548 - - i Poor: tUnsuited: iUnsuited: { Poor:
Grindstone i low strength. i excess fines. { excess fines. | large stones.
] 1} 1 1}
] ] ] I
55 - - | Poor: | Poor: iUnsuited: | Poor:
Kilmanagh | wetness. i excess fines. | excess fines. | wetness.
1 ] ] ]
] ] I ]
56A%: i i 1 i
Riverdale-~===ceemm=-- {Poor: iGood - 1G00dmmmmm e jFair:
| wetness. i i | too sandy,
i i H | small stones.
1] [} 1} 1
L ] ] I
Pipestong--—me—meee—u-= {Poor: |Good - iUnsuited: | Poor:
| wetness. i | excess fines. { too sandy,
i i i | wetness.
1 I ] i
1] I I I
N {Poor: {Unsuited: iUnsuited: {Fair:
Londo | wetness. | excess fines. | excess fines. i thin layer.
] 1} 1} 1
1 ] ] ]
58 -— | Poor: iUnsuited: iUnsuited: i Poor:
Parkhill | wetness. | excess fines. | excess fines. | wetness.
] ] 1 ]
] I (] 1]
60 - | Poor: iUnsuited: iUnsuited: |Poor:
Pinnebog i low strength, | excess humus. | excess humus. | wetness,
| wetness. i i | excess humus.
i i i H

See footnote at end of table.
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TABLE 13.--CONSTRUCTION MATERIALS--Continued
] ] ] I
Soil name and i Roadfill i Sand H Gravel i Topsoil
map symbol i H H H
i i i i
i H i i
i i i i
62 - - | Poor: iPoor: iUnsuited: i Poor:
Essexville | wetness, { thin layer. | excess fines. | wetness.
| low strength. H H }
i i i i
63%, i i i i
Pits 1 ' H !
i i i i
o4%s I | a |
Udipsamments H i H !
1 ] ] 1
1 I ] 1

¥ See description

of the map unit for composition and behavior characteristics of the map unit.
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TABLE 14.--WATER MANAGEMENT

[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 i i i i
Scil name and | Pond | Embankments, | Aquifer-fed | Drainage H Terraces i Grassed
map symbol i reservoir | dikes, and H excavated H | and i waterways
| areas | levees | ponds | | diversions !
H i i i o i
i 1 i i i i
B s |Favorable------ iWetness—=—=———--- iSlow refill----|Percs slowly, |[Wetness--—------ iWetness,
Shebeon ; H H \ frost action. | | percs slowly.
] [] ] ] [] ]
] 1 1 1 ] 1
L e iFavorable-===-- iWHetness=====uaa iSlow refill----|Percs slowly, iPercs slowly, [Percs slowly.
Grindstone | i i i frost action. | wetness. H
' ] ] i ] 1
) ] 1 ] I 1
Bmmm e ———— {Favorable--—--- iWetness—mmemme- |Slow refill----|Frost action, |[Not needed-=--- |Wetness,
Kilmanagh i i i i floods. i { percs slowly.
1 1 1 1 ] 1
1 ] ] ] ] 1
BA-—mm e e |Seepage—======= iWetness—=-emee= {Slow refill----|Favorable-=e=-- |Wetness, iWetness.
Avoca i i i i | too sandy, i
H ) | H { soil blowing. |
] ] ] ] 1 ]
1 L] ] I 1 1
TA, TBe==eecmmmea= iFavorable---=--- iWetness—-eeeeax 1Slow refill----|Percs slowly, |Wetness, iPercs slowly,
Aubarque 1 i i i frost action. | perecs slowly. | wetness.
1 ] 1 1 1 ]
1 I I 1 1 1
9Bmmmm e | Seepage, |Seepage—m—mm——- iNo water-——----- iNot needed----- {Too sandy, iDroughty.
Plainfield | slope. H i i { soil blowing. |
] 1 il L} 1 1
1 1 ] 1 ] 1
9C-mmmm e - |Seepage, |Seepage——————-= iNo water-—----- iNot needed----- iSlope, iDroughty,
Plainfield { slope. i i i | too sandy, i slope.
i i 1 i { soil blowing. |
1 1 ] 1 1 1}
] 1 1 1 1 I
1A e e | Seepage—mmmm—m= |Seepage-—-m—m=—n= {Slow refill----|Favorable------ iWetness, iDroughty,
Covert H i i 1 | too sandy, | peres slowly.
i i i i { soil blowing. 1|
i i i i H i
12A-mm e |Seepage-=—=m=u- iWetness——————-- iSlow refill----|Frost action---|Wetness———----- |Erodes easily,
Sanilac | | | 1 | | wetness.
[] 1 1 ] ) 1
1 1 1 I 1 I
13B - | Seepage—=—==-==== {Piping, 13low refill----|Frost action---|Wetness, |Erodes easily.
Gagetown H | wetness. H i | erodes easily.|
] ] ] ] ) ]
] 1 1 ] 1 1]
E 17 P ——— |Favorable-—---- {Piping, iSlow refill----|{Percs slowly, |Wetness, iDroughty,
Badaxe H | wetness. H { frost action. | soil blowing, | wetness,
| i i i | percs slowly. | erodes easily.
] ] [} ] ] ]
I 1 1 ] ] ]
15Bem e {Depth to rock, |Thin layer, iNo water—eee--- |Not needed-—=== i Too sandy, iDroughty,
Deerton Variant | seepage. | seepage. H i { depth to rock.| depth to rock.
] ] 1 ) ] ]
I 1 ] I I ]
18mmmmmm e |Favorable-—==e- iWetness—memeea- 1Slow refill----|Percs slowly, |Not needed----- iWetness,
Tappan | H i i floods, ! | percs slowly.
i 1 H { frost action. | |
1] ) ] ] ] ]
L} ] 1 ] ] ]
) [ PRSI RO RS |Favorable--===-- IWetness-memeeen iS5low refill----|Floods, iNot needed----- |Wetness.
Corunna i i i | frost action. | i
I I ] ] ] ]
] ] ] ] ] ]
20A-m e | Seepage—=—===== | Seepage, iDeep to water |Favorable------ iWetness, {Droughty.
Covert ! | wetness. ! ! | too sandy, i
i i i i ! soil blowing. |
i i i i i i
23%., i i i i i i
Fluvaquents } ! i i ! H
i i i i | i
24%; i i i i i i
Aquents. i i i i i i
i i i i i i
Histosols. i | i | H H
i i i i | i
T et {Slope, |Seepage=—====== INo water======= INot needed===== 1S0il blowing, |{Droughty.
Boyer | seepage. H | H | too sandy. :
1 ] 1 ] 1 )
1 1 1 1 1 I
26C==mmmmmmmmm e e iSlope, |Seepage-—=—====-= iNo water————--- iNot needed----- iSlope, iSlope,
Boyer seepage. i H H { soil blowing, | droughty.
! H i | too sandy. i
i i i i i

See footnote at end of table.
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TABLE 14.--WATER MANAGEMENT--Continued

erodes easily.

i i i i i i
Soil name and | Pond | Embankments, | Aquifer-fed | Drainage H Terraces H Grassed
map symbol | reservoir i dikes, and ' excavated H H and H waterways
H areas ! levees i ponds i i diversions |
1 i i i i 1
i i i i i i
P R |Favorable————--- iWetness—==-eea- i8low refill----|Percs slowly, |Not needed----- |Wetness,
Filion H i H | floods, } { droughty,
H H i i frost action. | i percs slowly.
i i i i i i
28B*: i i i i i i
Coverteeeemmmeaaa | Seepage-—-———=-- | Seepage, iDeep to water |Favorable--=--- iWetness, i Droughty.
H | wetness. i i { too sandy, |
i 1 i i i soil blowing. |
1 ] 1 ] 1] ]
] I L] L} I ]
TobicOo=mmmmmamaaa | Seepage-—mm===== | Seepage, iFavorable-———=-- FloodS==memanax iNot needed=—=-==- iWetness,
! | piping, i i i | droughty.
! | wetness. ] ! i i
i i i i i i
29A%; i H i i i i
Pipestone————--—- | Seepage-———-—-—-- i Seepage, iFavorable-e==== jFavorable-———-- iToo sandy, iDroughty,
i i\ piping, | i { soil blowing, | wetness.
i | wetness. i i | wetness. i
1 1 1 1 1] 1
] I I ] ] 1
Tobicogmmmmmmme e | Seepage=mmmm——= | Seepage, {Favorable-———-- iFloodS—=cemneaa iNot needed——--- iWetness,
i | piping, i i i { droughty.
! | wetness. | i i i
1 i 1 ) 1 1
1 1 1 I ] ]
Adrian--—-—--ec-=-a- iSeepage-—————==—- | Seepage, i3low refill----|Floods, iNot needed===== iWetness.
| | wetness. H i frost action. | i
] ] ] i ] ]
i 1 1 1 I I
30mmm e | Seepage=mmmmmn= iPiping, iSlow refill----|Frost action, |Wetnesse——e—-a- iWetness.
Bach | | wetness, | i floods. | 1
1 [} ) L} 1 1}
1 I ] 1 1 ]
e iFavorable-—---- iWetness—ee—e—=x iSlow refill----|Floods, iNot needed----- IWetness.
Belleville ! ! ! \ frost action. | H
i | i i i i
32C*; i i | i i i
Plainfield=——=—e- | Seepage, | Seepage-—-——————- iNo water—--—-——--- iNot needed----- iToo sandy, iDroughty.
i slope. H i i { soil blowing. |
] 1 1 ) ) ]
I ] 1 ! 1 1
Covertemmmmemmanax |Seepage-m—m=—n= | Seepage, iDeep to water |Favorable------ iWetness, iDroughty.
| | wetness. H | | too sandy, 1
i H i i { soil blowing. |
1 1} [} L} ) 1}
1 1 ] 1 ] I
- P o L S {Seepageamencaxa IWHetness——=—----= |Favorable-———-- {Floods, iNot needed----- iWetness.
Aurelius ! ! | | excess humus, | i
i i | { frost action. | !
) ] 1} 1 1 1
] I ] 1 I 1
36A-m e | Seepage=—m—me—u- | Seepage, |Favorable—=e==- iFavorable------ {Too sandy, iDroughty,
Pipestone ] | piping, i H | soil blowing, | wetness.
] | wetness. i i | wetness. !
] 1 1 ] 1 1
1 1 1 ] 1 ]
T I e iDepth to rock, |Thin layer, iSlow refill----|Depth to rock, |Wetness, iWetness,
Mitiwanga | seepage. | piping. H i frost action. | depth to rock.| depth to rock.
1 1 L} i ) ]
1 1 1 I ] ]
B el | Seepage-m=mmm=u= \Piping, {Slow refill----|Favorable-—ee-- {Erodes easily, |Wetness,
Rapson i | wetness. 1 H i wetness, | erodes easily.
1 i | ! | too sandy. |
3 1 [} 1 ) )
I ] I 1 L} I
HOAmmmmmm e e |Seepage-------- {Seepage, iSlow refill----|Frost action---{S0il blowing, |Wetness,
Wasepi H | wetness. i i | wetness, | droughty.
i i i i | too sandy. i
] ] ] ] 1 ]
1 ] ] 1 1 |
e R ettt iDepth to rock, {Thin layer, {Favorable-==ea= iDepth to rock, |Not needed----- iWetness,
Tyre | seepage. | seepage. 1 i floods. H { droughty,
i i i i i | depth to rock.
] ] 1 ] 1 ]
1 1 1 ] I 1
f3mmmmmm e |Seepage-—=—=====n iSeepage, {Favorable——=--- (Floods—ceeeeaax iNot needed-====- iWetness,
Tobico ! { piping, i i i i droughty.
! | wetness. ! ] i i
L} ] 1 ] ) ]
1 1 1 I ] ]
Blcsestasaicacans {Favorable-—a--- iPiping, iSlow refill----|Percs slowly, |Wetness, iDroughty,
Badaxe wetness. H i frost action. | percs slowly. | wetness,
] I ] !
| i | )
1 1 I I

See footnote at end of table.
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TABLE 14.--WATER MANAGEMENT--Continued
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T T [} 1 B T T
1 1 ] ] ] I
Soil name and | Pond | Embankments, | Aquifer-fed | Drainage i Terraces i Grassed
map symbol ! reservoir i dikes, and H excavated H ] and i waterways
i areas 1 levees 1 ponds } i diversions i
T T T T T T
:' i | ; ; i
L e | Seepage--—=-==-- | Seepage, |Favorable-===== 1FlogdS=eceecaaaa INot needed-=-—--- iWetness,
Granby ! | wetness. ! i i { droughty.
1 ] 1 ) 1 )
1 ] 1 ] 1 1
HET ------------- |Seepage-=—=—=-- |Wetness, iSlow refill----|Floods, iNot needede==== |Wetness.
Linwood H i excess humus. | { frost action, | i
H i i | excess humus. | H
H | i i H i
UgB*: i | i i i i
Grindstone----- iFavorable-ea-a- iWetness—=—===== iSlow refill----|Percs slowly, |(Percs slowly, |Percs slowly.
1 H H { frost action. | wetness. !
] 1 ] ] 1} ]
] 1 1 1 I i
Kilmanagh------ |Favorable-—====- IWetness—=ecae-= 1Slow refill----|Frost action, |Not needed----- iWetness,
i i i i floods. i i peres slowly.
i i i | i i
50A¥%: i i i i i i
Shebeoneemeeea- |Favorable—=e—ea- iWetness—-—===-=- iSlow refill----|Percs slowly, |Wetness, |Wetness,
i i i { frost action. | soil blowing. | percs slowly.
1 1} [} 1 1 ]
1 ] 1 1 1 1
Badaxe-====c=u= {Favorable-====-- {Piping, 1Slow refill----|Percs slowly, |Wetness, |Droughty,
i | wetness. i \ frost action. | soil blowing, | wetness,
i i H H | percs slowly. | erodes easily.
i i i i i i
51B%: ; H i i i i
Guelph==——eece-- | Seepage-—======= |Favorable--==== iNo water————==-= iNot needed-===-= |Favorable====== |Favorable.
! 1 ] ] ] ]
1 1 ' I 1 1
Londo=mmeeanaaa iFavorable-—---- iWetness-—===e==a= iSlow refill----|{Frost action---|Wetness-------- iWetness.
i i ] i : :
R | Seepage, |Favorable-===== INo water-====== iNot needed-==== iFavorable-===== iSlope.
Guelph | slope. H 1 H i i
] 1 1 1 ] ]
] 1 1 1 I ]
51Dmm e {Seepage, |Favorable——-—-- iNo water------- iNot needed----- {Slope-memmmenun iSlope.
Guelph | slope. ! H H i i
1 1} 1 1 ] ]
1 1 1 1 ] ]
53Bmm e {Favorable-———=- iHetness————==a=-n iSlow refill----{Percs slowly, |Wetness-—--—-—---- iWetness,
Shebeon i i i { frost action. | | percs slowly.
1 ] 1 [} 1 ]
1 ] ] ] 1 1
] ] - |Favorable---—-- {Wetness—=eee=eax iSlow refill----|Peres slowly, |Percs slowly, |Percs slowly.
Grindstone i i i i frost action. | wetness. i
[ ] ] ] ] ]
1 1 I ] 1 1
P e |Favorable-=—=== INetness——eeeeaa 1Slow refill----}Frost action, |Not needed----- iWetness,
Kilmanagh i H i i floods. H | percs slowly.
I 1 ] ] ) []
] 1 I ] ] 1
56A%: i i | i i i
Riverdale--=---- |Seepage--—----- | Seepage, |Favorable------ {Favorable------ |Wetness, i Droughty,
H | wetness. ! i | too sandy, | wetness.
H i H i | soil blowing. |
1 ] 1 ] ] !
1 ] 1 1 I )
Pipestone———--- | Seepage-—--—----- | Seepage, iFavorable--=--- |Favorable———--- {Too sandy, iDroughty,
H | piping, H H ! soil blowing, | wetness.
H ! wetness. ] } | wetness. !
1 1} 1 1 1 ]
1 ] 1 1 ] |
oy § e e R |Favorable——==-- IWetness=—=—=-==== iSlow refill----|Frost action---|Wetness-------- {Wetness.
Londo H i i i i i
1 i i i i i
S5Bmm e e | Seepage———————- iWetness———=---- 1Slow refill----|Floods, iNot needed-—--- iWetness.
Parkhill H | i | frost action. | H
i i i i i i
I | Seepage=-—====== |Excess humus, |Favorable—-——--- iFloods, iNot needed----- |Wetness.
Pinnebog ! | wetness. ! | frost action, | i
i i i | excess humus. | i
1 1 ] 1 L} 1
) 1 ] ] ] ]
e iFavorable--=---= iWetness—-—meemx {Slow refill----|Frost action, |(Wetness-------- iWetness.
Essexville | i | | floods. i i
i i i i i i
63%. i i i i i i
Pits i i i i i i
i i H 1 i i
6U%, | | i i | i
Udipsamments H i i i ' |
] ] ] ] 1 '
] ] 1 1 1 I

* See description of the map unit for composition and behavior characteristics of the map unit.
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TABLE 15.--ENGINEERING PROPERTIES AND CLASSIFICATIONS

SOIL SURVEY

[The symbol < means less than; > means more than. Absence of an entry indicates that data were not estimated]

i H 7 Classification |Frag- | Fercentage passing H T
Seil name and iDepth] USDA texture | iments | sieve number-- iLiquid | Plas-
map symbol ] i | Unified t AASHTO | > 3 | H i H i limit | tieity
i i i i iinches| 4 i 10 | 40 | 200 | i index
T In T ! 1 T Pet 7 H 1 1 i Pet 1
| H i i i H i 1 i i i
By | 0=-11jLoam=—=——=——eeeo 1ML | A=Y i 0-10 (85-100;80-95 [70-90 }50-75 | 20-35 | NP-10
Shebeon 111-23|Loam, clay loam |CL-ML, CL}A-L4, A-6} 0-10 }85-100)80-95 |65-90 }50-80 | 20-40 | 4-23
123-33iSandy loam, loam|CL-ML, {A-l4, A-6] 0-10 {85-100}{80-95 {65-90 |{35-75 | 15-25 | 5=-12
i i i 8Cc, CL, | i i i i i i i
i i | SM-SC i i i i i i i i
133-60|Sandy loam, loam|CL-ML, {A-4, A-6] 0-10 ;85-100}80-95 |65-90 |35-75 | 15=25 | 5=12
H H ! '8¢, CL; | i i H H i i i
i i i SM-SC i i H H i 1 i i
i i | i i i i i i i i
D ettt | 0-9 |Loam--=—=—=ceeem= | SM=5C A=Y i 0-10 {85-100180-100{55-95 {35-75 | 15-25 | 5-10
Grindstone i i i SC, i i i i i i i i
i | { CL-ML, | i i i i i i i
H ! | CL i i i i i i i i
|\ 9-27{Loam, silt loam,|CL-ML, CL{A-4, A-6| 0-10 }|85-100}80-100;55-95 }50-80 } 20-38 | 5-19
i | elay loam. H i i i i i i i i
:27-60{Loam, clay loam ESH—SC 1A y, A—6E 0-10 E85—100E80—100E55-95 E 5-75 E 20-38 | 5-19
i i i CL, | i1 1 | 1 i i H
i i | CL-ML | i i i i i i i
i i { sC i i | i i i i i
i i i i i i i i i i i
------------------ i 0-9 |Loam---=========|ML, CL 1A-4 i 0-10 185-100}80-95 |80-90 {50-T0 | <25 | NP=10
Kilmanagh i i i CL-ML H i i i i i i i
| 9-29|Loam-=mmmmceaea= {CL=ML, CLiA-4, { 0-10 |85-100{80-95 }{65-90 {60-75 | 20-35 | 5-18
i H i | A-6, i i i i i H H
i i i | A-2 1 i i i i i i
129-44|sandy loam, loam|ML, CL, |A-4, i 0-10 {85-100{80-95 |50-90 {25-75 | <25 | NP-12
i i i SM, SC | A-6, i i | i i i i
i i i | A-2 | | i | i i i
j44-60}Sandy loam, loam{ML, CL, |A=U4, { 0-10 {85-100180-95 |{50-90 }25-75 | <25 | NP-12
i i { SM, 3C | A-6, i i i | i i i
H H i i A2 i 1 i | i H i
H H i i i i i 1 i i i
] | 0-6 jLoamy sand------ 1 SM |A-2-4 1 0 } 100 195-100}50-75 }15=-35 | <20 | NP-4
Avoca | 6-39iFine sand, sand,|SM, SP-SM|A-1, i 1-5 195-100{85-95 |40-70 | 5-25 | <20 | NP-4
| { loamy sand. i | A-2-4, | i i i i i i
i i i i A-3 i i i | i i i
139-60iLoam, clay loam,{CL, CL-MLjA-4, A-6] 0-5 [90-95 {85-90 |75-90 }50-85 | 15-36 | 4-18
} | silty clay ! H H i i | i i i
L] o, i | R T
1 ] 1] 1 1 1 1 1 1 1
TA, TBemeccccmcma—— | 0=12|Loammmmeccccaaaa iCL, CL-ML}A-4, A-6] 0-10 }B5-100;80-95 {70-90 {50-85 | 18-30 | 6-15
Aubargque {12-17{Loam, silt loam |CL, CL-ML}A-4, A-6} 0-10 |85-100i80-95 |70-95 i50-75 | 18-35 | 6-19
}17-605Loam ------------ ECL, CL—HLEA-H, A 6i 0-10 585-100580-95 570-90 550-75 i 18-30 i 6-15
1 1] ] ] 1 1 1 |l 1 ] |
9B, 9Cewmcmmcccceeee | D-20|Sand====eeeeue-- | SP=-5M, 1A-3, A-2] O 175-100;75-100140-80 | 3-35 | =--- | NP
Plainfield H H i SM, 8P | H 1 i i i i i
120-60}Sand-mmemeemeaae ISP 1A-3, i 0 {75-100!75-100!40-70 | 1-4 | =-=- | NP
H H i i A-1, i i i i i i |
H H i | A=2 i H i H i i i
H H i i i i i 1 i i i
L | 0-10iSand==—=====e=ee-=- 1SM, SP—SH:A—E—H. HE 195-100{90-100150-75 | 5-25 | === | NP
Covert i i 1 A-3 i H H i i i i
10=47 | Sand-cececacaaax" | SP=-5M, SM A=-3, E 0 195= 100:90-100:50 75 | 5=-15 | === | NP
H i A-2-4 | i i i i
47-6GEClay loam, loam |CL, A=Y, A- 65 0-5 190~ 100.90 TOO|75 100550-90 E 25-40 E 3-15
1 1 ] 1
| I
1 1 1 ]

=0
a0
=
=

;
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Histosols.

I ] T~ Classification (Frag- | Percentage passing H H
Soil name and iDepth| USDA texture | i iments | sieve number-- {Liquid | Plas-
map symbol i H | Unified | AASHTO | > 3 | H i T i limit | ticity
i { ! ! iinches| 4 ! 10 | 40 |} 200 | i index
o | ': [ A S R B 0
1 1 I ] 1 1 1 L] ] ] :
12A-————mmm e 1 0-13]8ilt loam-—===-= ‘ML, P A=4 10 {100 | 100 190-100}70-90 | 25-35 | 5-10
Sanilac | ! { CL-ML, | H H H i H i H
i i i CL i i i i i i i i
113-25|Very fine sandy (ML, SM | A=Y 1 0 ! 100 | 100 }75-95 135-60 | <25 | NP-4
i ! loam, silt i i i | i i i i i
] | loam, very finej i i i i i i i i
i | sand. i i i i i i i i |
125-60!Stratified loamy|SM, SC, |A-4 i o i 100 180-100}{75-95 }{35-60 | 15-30 | NP-10
! ! very fine sand | ML, CL | i i i i i | i
[ { to silt loam. | i i i i i i i i
i H i i i i i i i i i
13B - 1 0=-1218ilt loam------- {ML, CL, {A-4, A-6] O { 100 | 100 }90-100,70-90 |} 20-35 | 3-15
Gagetown | H | CL=ML i H H i i i i i
112-60}Stratified fine ML, 3SM, (1A=L, A-6] O { 100 |} 100 }70-100{40-90 | 15-30 | NP-15
. | sand to silt ! sC, cL | H H : i i H i
; i loam. ! i i i i H H 1 i
| i i i i i i i i i i
14hmmmmmmmmmmm e | 0-10{Fine sandy loam |SM, {A-4, A-2] 0-10 {85-100180-95 {50-85 {25-50 | 15-28 | NP-10
Badaxe i i { SM-sC, | i i i i i i i
i i { sC H i i i i i i i
110-15{Loamy sand, iSM, VA=1, ! 0-10 {85-100}80-95 {40-75 }|12-40 | 10-28 | NP-10
i | sandy loam. { SM-3C, | A-2, i i i i i i i
i i i scC | A-4 i i i i i i i
{15-27{Loam, sandy loamSM, SC, {A-4, A-2} 0-10 {85-100{80-95 {50-90 {25-70 | 10-28 | NP-10
H i { ML, CL | i i i i i i i
127-60{Loam, clay loam {CL-ML, CLjA-4, A-6} 0-10 !85-100180-95 }70-95 {50-75 | 20-38 | 7-20
1 ] ] ] ] 1 1 1 ] (] 1
1 1 1 1 1 1 1 1 ] ] ]
15Bemmmm e m e ———— ! 0-6 |Gravelly loamy |SM, {A-2-Y4, | 0-10 185-95 {70-80 |35-60 {10-25 | <20 i NP-10
Deerton Variant ! | sand. | SM-SC, | A=1-b | H H H H i H
i i i sc, H i i i H i i i
i i { SP-3M | i i i i i i i
| 6-22!Very cobbly ISP, SP-SMIA-1-b  [15-25 |70-85 {55-75 }25=50 | 0-10 | =--- | NP
] | coarse sand. i i i i | i i i i
i 22 {Unweathered i —-—— [ T e T T e
! | bedrock. E E i | E | E | i
1 1 1 ] ) ] ]
] 1 1 I 1 ] I ] I ' 1
1 | 0-13|Loamememee e mm e icL, ML, |A-4, A-6i 0-5 {90-100}90-95 165-95 150-80 | 20-35 | 3-15
Tappan H H i CL=-ML | H i i i i | i
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i 1 | i i i i i i i i
24%*: i i i i i i i i | i i
Aquents. 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 H H H i i i i i

See footnote at end of

table.
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TABLE 15.--ENGINEERING PROPERTIES AND CLASSIFICATIONS--Continued

SOIL SURVEY

i i | _Classification |Frag- | Fercentage passing H H
Soil name and iDepthi USDA texture | i iments | sieve number-- iLiquid | Plas-
map symbol H H { Unified | AASHTO | > 3 | H 1 1 | limit | tiecity
1 i i | iinches| 4§ i 10 | 40 } 200 | | index
R | ! PEE T T ] FE
] ] i I 1 ] ] ] ] 1
BT A= e e e i 0-9 jLoaMe——ceeemeeeee 1ML, 1A-4 i 0 195-100190-100}75-95 }50-75 | 20-30 | 2-10
Londo i i ! CL-ML, | i i i i i i i
i i { €L H i i i i i i i
i 9-20iClay loam, loam |CL | A=6 HI 195-100{90-100}85-95 {65-80 | 25-40 | 11-25
120-60{Loam, clay loam |CL-ML, CLEA-H, A-6| 0-2 590-100185—100:80-90 555-75 i 25-35 | 5-15
i i i i i i i | | i |
58mmmm e | 0-9 [Lo@me-m——e—mem——ae iCL-ML, CLiA-Y4, A-6] 0-5 }95-100{90-100{85-95 }60-85 | 20-40 | 6-18
Parkhill { 9-32iClay loam, loam,|CL 1A-6 i 0=5 195-100/90-100i85-100{65-95 | 25-40 | 10-20
i i silty clay i ] i i i i i i i
i i loam. H i i i H H H i :
{32-60 | LoaMmmmmmmeeaa e {CL, CL-ML|A-4, n-&i 0-5 195-100E90-100:30—90 160-75 i 15-35 | 5-15
1 1} 1 1 1 1 ) 1
] ] ] ] 1 1 I ] ] 1 ]
B0 mmm e { 0-3Y4|Sapric material |PT 1A-8 i 0 I B T Et i e S —
Pinnebog {34-50|Hemic material |PT 1A-8 HE R e Tt T Fr i —
150-60|Sapric material |PT | A-8 i 0 | === | === | === | === | === ] =a-
i i i i i i i i i i |
[ T { 0=-12|Loamy sand------ 1SM, SM-SCiA-2, A-4| 0 I 100 195-100{50-85 }|15-45 | <20 | NP-T
Essexville 112-22|Loamy fine sand,|SM, 1A-2, i 0 190-100}80-100}40-85 | 5-45 | <25 | NP-T7
H { fine sand, { SM-SC, | A-3, | i i H i i i
! ! sand. | SP-3M | A=Y, ' ! H i H | H
i i i | A= i H i : i i i
i22-60{Loam, clay loam,|CL {A-4, A-6) O i95-100,90-100}80-95 |{55-90 | 20-38 | 8-25
i | silty clay i i i i i i i i i
i i loam. | i ! H i i i i i
i i | i i i i i | i i
63%, i | i i i i i i i | i
Pits ! i i i i i i i i H i
i i | i i i i H i H H
6u%, H H i i i i i i i H i
Udipsamments i i i i i i i 1 i i i
i i i | i i ; i i i i
* See description of the map unit for composition and behavior characteristics of the map unit.
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TABLE 17.--S0IL AND WATER FEATURES--Continued

i i Flooding H High water table H Bedrock H 1 Risk of corrosion
Soil name and {Hydro-| I ! ] i i 1 i iPotential; T
map symbol | logic| Frequency | Duration |Months | Depth | Kind |Months | Depth |Hardness| frost |Uncoated |Concrete
igroup | } | i 1 i i i | action | steel |
H i i i i Ft i i i In T H H i
i i i i i i i i i i i i
Eu*, i i i i i i i i i i i i
Udipsamments H ! i i i H ! i | H H !
i i i i i i i i i i i ]

* See description of the map unit

for composition and behavior characteristics of the map unit.
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HURON COUNTY, MICHIGAN

TABLE 18.--CLASSIFICATION OF THE SOILS

[An asterisk in the first column indicates that the soil is a taxadjunct to the series.
description of those characteristics of the soil that are outside the range of the series]

See text for a

143

!
Soil name i Family or higher taxonomic class
I
|
i
]
Adrian-eeec e | Sandy or sandy-skeletal, mixed, euic, mesic Terric Medisaprists
Aquents—————ccmmm e | Mixed, nonacid, mesic Aquepts
Aubarque-——cecmmmm e | Coarse-loamy, mixed (calcareous), mesic Aeric Haplaquepts
AureliuS—-cccmccc e i Fine-silty, carbonatic, mesic Histic Humaquepts
L L e | Sandy over loamy, mixed, mesic Entic Haplaquods
*¥*Bach--- -- - | Coarse-silty, mixed (calcareous), mesic Mollic Haplaquepts
Badaxe -- - | Coarse-loamy, mixed, mesic Aquic Hapludalfs
Bellevillem—mmmmmccmccee e i Sandy over loamy, mixed, mesic Typic Haplaguolls
Boyer-- -——— | Coarse-loamy, mixed, mesic Typic Hapludalfs
Corunna ——— i Coarse-loamy, mixed, mesic Typic Haplaquolls
Coverteeemm e | Sandy, mixed, mesic Entic Haplorthods
Deerton Variant--————e—e——-- | Sandy-skeletal mixed, mesic Entic Haplorthods
Essexville-—mececmmccccaaaa | Sandy over loamy, mixed (calcareous), mesic Typic Haplaquolls
Filion--cocmmmm e i Fine-loamy, mixed (calcareous), mesic Typic Haplaguepts
FluvaquentS—-eeeeeemceaaa- | Loamy, mixed, nonacid, mesiec Fluvaquents
GagetoWne—ecmmc e | Coarse-silty, mixed, mesic Typic Hapludolls
Granby --| Sandy, mixed, mesic Typic Haplagquolls
Grindstone-—eeeecommmmmaao { Fine-loamy, mixed, mesic Glossaquic Hapludalfs
Guelph - -— | Fine-loamy, mixed, mesic Glossoboric Hapludalfs
Histosols—=——mmmmmmceeaaea i Euic, mesic Histosols
Kilmanagh-==—=——=ecceeeee-o { Fine-loamy, mixed, nonacid, mesic Aeric Haplagquepts
Linwood==memmcmc e | Loamy, mixed, euic, mesic Terric Medisaprists
¥Londo - ----| Fine-loamy, mixed, mesic Aeric Glossaqualfs
Mitiwanga---=-—cecceccaaaaa { Fine-loamy, mixed, mesic Aerie Ochraqualfs
Parkhille-ccommmmm e | Fine-loamy, mixed, nonacid, mesic Mollic Haplaquepts
Pinnebog-=-=mecemcmcmmaaan i Euie, mesic Hemic Medisaprists
Pipestone--cecmcmmmmmaae—- | Sandy, mixed, mesic Entic Haplaquods
Plainfielde-ccccmmcccceeen | Mixed, mesic Typic Udipsamments
Rapson=---cccmccccc e i Sandy over loamy, mixed, mesic Entic Haplaquods
Riverdale--——-——coeeeeoo | Loamy, mixed, mesic Aquic Arenic Hapludalfs
Sanilag-meeccmcc e | Coarse-silty, mixed (calcareous), mesic Aeric Haplaquepts
Shebeon-cecmmm e \ Fine-loamy, mixed, mesic Aeric Ochraqualfs
Tappan ~ -| Fine-loamy, mixed (calcareous), mesic Typic Haplaquolls
Tobico=mmmmmm e { Mixed, mesic Mollic Psammaquents
it | Mixed, mesic Typic Psammaquents
Udipsamments--—---ceeccaaax | Mixed, mesic Udipsamments
Waseploceommmme e | Coarse-loamy, mixed, mesic Aguollic Hapludalfs
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TABLE 19.--AVERAGE COMPOSITION OF SELECTED MAP UNITS AS DETERMINED BY THE

SOIL SURVEY

POINT-INTERCEPT TRANSECT METHOD

Map symbol and T Obser- |Named and simllar series |Somewhat contrasting series [Strongly contrasting series
soil name ' vation | H 1 H | 1
| number | Series iPercent | Series {Percent | Series | Percent
i i H i i i H
3A, Shebeon loam, | 280 |Shebeon-====m=-- H 34 (Kilmanagh-=====--=- H 16 1AvOoCa-============ H 3
0 to 3 percent 1 iSimilar series! | 25  |Aubarque-===-—---—- ! (R 1] 1] R ——— ! 3
slopes. i ! ! 1Sanilac——=—=oceeoan H 6 | H
i i i iother-———ceceeeeeem- i 7 1 i
i 1 H i i i i
4B, Grindstone H 93 IGrindstone-===== H 73 | Shebeon======m=ao-= i 10 jAvoCE-=m—mmmm—m—em | 3
loam, 0 to 4 i i i |Gagetownemmmmmmeann ' 7 l0ther——eeeeeee———— ! 3
percent slopes. | ' H j0ther—e-ceeeeem e e E B i E
1} 1 1 1
] 1 1 1 1 1 I
5, Kilmanagh loam--| 258 {Kilmanagh======= H 69 iShebeon---=-=-======= i 13 |Badaxe-——-=—ccee-- H 2
i i | | Tappan-----—======= i T (0ther-—-ececeeeeaaax i 3
i H H |0ther——ececcccaeaax H 6 | H
I ] ] 1] ] 1 ]
I ] I 1 1 1 1
6A, Avoca loamy i 100 1AvoCE=mmmm e i 52 |Badaxe-===c——eeoe-o ! 8 |ShebeoNe=ceceeaeea- H 9
sand, 0 to 2 H | i iSanilac——======n=u= H 4 jKilmanagh--====-=--- i 7
percent slopes. | H i iBellevillem——eeaaean | 3 j0ther-————-c—caaea- H 6
H H i i0ther——-eemeeecaea- i T 1 |
i i i i i i i
TA, Aubarque loam, | 90 jAubarque--=-e==- i 54 |Shebeon-==m-meeaua- H 20 JAvoca-mmmmccmmm e H 4
0 to 2 percent | | | (Kilmanagh-========= | T i |
slopes. ] ! ! iGrindstone—=—ee=e-- ! 6 | i
i i i i0ther--—-=ececeemee-- | 9 | i
| i i i i i i
12A, Sanilac silt | 88 iSanilagemm===man H 53 |Shebeon-meeemmeeaaa i 20 |AvVOCE=mmmmmmm e i 4y
loam, 0 to 3 H ! H |Gagetown=====-=——--- i 7 (0ther-————eeeeeeeaa H T
percent slopes. | ! H |Badax@eemmmemm————— H 4 !
i i i j0ther—-———eececaa-- i 5 i i
i i 1 i i i H
13B, Gagetown silt | 46 |Gagetown-—————-- ! 69 iGrindstone——————--- i 20 |Avoca-—==——=—=mue= H 9
loam, 0 to U ! ] { |Sanilacececcccmaaan i 2 i
percent slopes. | { | i 5 i f
1 ] ] 1 1 1 1
144, Badaxe fine i 51 |Badaxe-========= H ut iShebeon-mmcmmemeea- ] 22 (Kilmanagh--------- ! 4
sandy loam, H i H |AvVOoCammmmmmm e i 22 j0ther——-—-eeme—e——ee | 2
0 to 3 percent i 1 i |0ther-meeccccacaa—— | 3 | 1
slopes. H i i i i i i
1 1 1 ] ] 1 )
1 ] 1 1 1 ] ]
18, Tappan loam----| 49 | Tappan---eeeceea= H 84 iKilmanaghee=meeeea= | 10 jAvVoCA==—=mmmee————— H 2
| | H Eshebeon ------------ | y | H
1 1 1 ] ] ]
I 1 i ] ] I ]
30, Bach silt loam | 58 {Bache=m=eeemmeem H 48 iKilmanagh-=====ee== | 14 ! !
] iSimilar series2 | 33  |SanilaC-m-——e—-———-- i 5 | |
) ] ] ] I ] ]
] ] ] ] I L} 1
4OA, Wasepi, loamy | 31 {Wasepi loamy i 29 iPipestone-==——eeen- ' 20 |ShebeoN-=cececccaa H 7
substratum, H | substratum. ' jother—ccececcccnena-- H 9 } }
0 to 2 percent | JAVOCA=mmmmm e e ! 16 H H ! {
slopes. | 1Avocadamcmcamaaa ] 19 | ! ! !
1 ] ] 1 ] 1 1
1 ] ] 1 I 1 1)
49B, Grindstone- i 36 iGrindstone-——--- H 55 | ShebeonNemmmmemmeaau | 11 jOther——=c=ccaeee=- ! 3
Kilmanagh loams, | (Kilmanagh-====== i 24 0ther—-eeecacc—eeee H 6 | !
0 to 4 percent i 1 | | | | |
slopes. i i i i i i i
H i i i i i H
50A, Shebeon-Badaxe] 112 | Shebeon-——=—===-= H 38 1AVOCa=m—mmm e ! 13 |0ther-———-eemmmea—- ! 5
sandy loam, 0 to 2} |Badaxe-=e—eemeeu= H 25 IKilmanaghee=e=ceea- H T !
percent slopes. | H H 1Sanilagcem-mmmce———— H 5 i !
i i | jOther——cecomeceaaax ! T i |
H i | i i i

See footnotes

at end of table.
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TABLE 19.--AVERAGE COMPOSITION OF SELECTED MAP UNITS AS DETERMINED BY THE POINT-INTERCEPT TRANSECT METHOD

Map symbol and i Obser- [Named and similar series |Somewhat contrasting series iStrongly contrasting series
soil name | vation | 1 1 I T H
| number | Series iPercent | Series |Percent | Series | Percent
H i i i i i 1
51B, Guelph-Londo | 115 HCIIT-DE. | | B ——— ! 48 t1Parkhilleeeceaaeoo_ H 3 j0ther-——ececeeecccaaao i 4
loams, H tLondo-mmmmmcaaaa H 40 i0ther————ccecmeeeo i 5 i i
2 to 6 percent H H : i i H i
slopes. i i i i i i i
H H | | | i H
53B, Shebeon cobbly| y7 iShebeon cobbly--} 34 | Aubarque, cobbly---| 7T |AVvOCA=mmmmm—aeae H 4
loam, i iSimilar series! | 40 |Badaxe, cobbly----- i 11 H
0 to 4 percent H i H j0ther=eeeeeaee o 1 L H
slapes, .= | | | i | i
1 I I 1 I 1 I
56A, Riverdale- H 69 |Riverdale—ecaa-- | 43 | Rapson--eceeeaaeaaax H 11 |Londo=eeecccccaaa- ! 3
Pipestone complex, | iWasepi--memecaaax i 15 ; H i TobicOmmmmm e e | 3
0 to 2 percent | iPipestone———-—-—- | 25 } H | H
slopes. } ! ! i H H
i i i | i

Tsimilar to Shebeon soil, but no argillic

23imilar to Bach soil, but noncalcareous.

horizon was discernable by

field observations.

3similar to Avoca soil, but depth to glacial till is more than 40 inches.
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