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Consult ""Contents®" for paris of the publication that will meset vour spacific needs.
; This survey containg useful Information for farmers or ranchers, foresters or

agronomlsts; for planners, community declsion makers, enginsers, developers,
bullders, or homebuyers; for conservationlsts, recreationists, leachers, or

students; to specialists in wildlife management, wasle disposzl, or pallution enntrol.
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This soil survey is a publication of the National Cooperative Soil Survey, a
joint effort of the Unitad States Department of Agriculture and other faderal
agencies, state agencies Including the Agricultural Experiment Stations, and
local agencies. The Saoll Consarvation Service has leadership for the fedaral
part of the National Cooperative Soil Survey. In line with Department of
Agriculture policies, benefits of this program are avallable to all, regardiess of
race, color, national origin, sex, religion, marital status, or age.

Major fieldwork for this scil survey was completed in 1982. Soil names and
descriptions were approved in 1983. Unless otherwise Indicated, stalements in
this publication refer to conditions in the survey area in 1983. This BUTVeYy was
made cooperatively by the Soll Conservation Service: the Ohio Departmeant of
Natural Resources, Division of Soll and Water Consarvation; and the Ohio
Agricultural Research and Development Canter. It s part of the technical
assistance fumnished to the Sandusky County Sail and Water Conssrvation
District. Financial assistance was providad by the Sandusky County
Commissioners.

Soil maps in this survey may be copled without permission. Enlargemant of
thesa maps, howsver, could cause misunderstanding of the detail of mapping.
It enlarged, maps do not show the small areas of contrasting soils that could
have been shown af a larger scale.

mnnmmmmnmmummnmmum




Contents

Index to Map uNitS............cooovmeniecc i enenss
Summary of tables...
General naturs of the cnuntyr
How this survey Was made ... e eassseess
I;'I:p UNH COMPOBIIDN ..o oesas irenms s see s sbsvmsssnss
PrOCRAUIES ...ccoocuscmmsins issnnns srnss sssamss sassssn sasass
mmw:fml map units ...
Soil descriptions ... vernns s s e s e s
Detalled soll map units .. R L e
Soll descriptions .... e S
Prime larmiand...
Use and mllrn!nt of the soils ... b
Crops and pasture....
Woadland nnnaganunt and productmty
Windbreaks and environmental plantings.................

Wildlife habitat ... B SRR L v R -
Engineeri simriiinris, T8
Suélmp:'::aﬁ g;l.nd E}
Sgaur.:sul and charrﬁggl partias s
and water faahm
Phgramul and chemical annlma of aalu:tud uuis G4
muu ng Index test data...
lon of the solls......
SHI sarles and their rnurpnulngy
Formation of the solls...
Factors of soil formation... ROy O A
Processes of soll furrnatnn T T -
Er’lmnm 18?

Eﬁﬁ ﬁﬁﬁ;ﬁu-ﬂmhu—hi:: =

Soil Serles

BEIMIOrE SBIEE. ....ceeeeensermeeessensmes smsrns ensemnsssmenssas sas srassesases
BanninglOon SBMES..........cc.cr vrsrrmmsresseesemssssssmssss sesssassesssas
BT B - i e e b
Dl @Y BOTION .........oooee e ee e anssessans v sass s soss s sasrrares
Dunbridge series...........sm .
GIOND SBIIBS. ... e eoer versesrarssrsrars sressrr s ssvnss
GHEMOND BAMEE . ....... cociecicee s cnnaas sessmsmasssissans bemmsnsansmsans
H ki I . T e
H MBI . ... oo s i B B
BRI R R e

BAAEENE R B RE AR AR A AR A Ra e

dNRIdB8Y

80

LEEWEE BRI, ... .. v nmcs s s sy s s s it bR
Marmill VEMANT ..o e csees e s s sam s s s srms s
MillsHEIE BEMBS ........ e e i v e e s s
mww “rb’a R ERtddda itk dinen TETEIEA TR AT I EAN AW AR
POWAMO BAMBE ...ccccc e e cee e ssamaes sas s sasmres s se mvesn sress srns

Rimer serles...

FAossburg nerlas
Sandusky BEFABS .......c...occeieieie i s e en s annans
Sayvieaville SBMBE ... v s s s bansn s

SaWEN BEMESE .. ... eirrer e ———————
TOArOW BRMABD .......ovi i veisrmeenisanssssssnssisrsmsss nssavsssosress
WEYES BEBIBSE .......coeerermes s em rnns e smssensmssann sossssmssansnmasssns

Issued July 1887

[

81
B2
B2
B3
B4
B4
BS
BS

87
87

Be

"N
"
82

i




Index to Map Units

GtB—Glenford silt loam, 2 to 6 percent siopes.......... 24  S0B—Spinks fine sand, 2 to & percent siopes............
GwE-—-GI‘ynwnod silt loam, 2 1o B percent siopes ...... 25  TeA—Tedrow loamy fine sand, 0 1o 2 percent

An uents, nearly level wins. 15 MeF—Mentor silt loam, 25 to 50 pnrnnnt slupas TR - |
BaB—Belmore loam, 2 to 6 gaman . 18 Mo—Mermill loam .... ibiwar: 8%
BeA—Bennington silt loam, ercant sl 18 Mp—Mermill Variant undr loam.... 32
BkB—Bixler Ioarmy fine sam:l 2 tu parcant 17 Ms—Milisdale siity clay loam... 32
BoA—Biount silt lpam, O to 2 parcent EWBG 18 Mﬁ_ﬂappﬁm silt loam, O tn 3 mﬂt ﬂnm& 53
Bt—Bono ﬂ'lt_f dﬂ)‘ St B Pe—Pawamo ﬂlt’ dw h.m 34
GhB—Gutahm matnrryluum 1tuﬁpan:arn o Pg—Pits, quarry.... 34
e £othaay o RoB—Rimer Ioarn:f fine nm:r 1104 pnmmt 35
Co—Colwood fiNe Sandy I0BM .................ooowwn. 20 Rg—Rossburg silt loam, ooccasionally flooded ... 35
DeA—Del Rey silt lopam, D to 2 Eamom e 21 Sa—Sandusky lly coarse sandy loam .. -
DR Saro-Klitas compi; "’“’“‘“ sbcz—suylawm SRy lowm, B 12 pamant
Du—DumB g; a7
m
EUE_EL"hnd%% 01 t% 4 Fm:tmlmmﬂ gg award Ii:'-nrrn.ur fine aund 2108 parmnt a7
tﬁ PP —

e Gl a0 ey M (PSS, 125 Sh—-SI'nulls silt loam, frequently fooded ............... 3
Gx—Gran sand ... 25 slopes.... - |
HaB—Haskins smrdy loam, 1 t0 4 percent siopes ... 28 TfA—TadrnW-Dhcbom numnla:. Oto2 parcmt
Ht—Hoytville siity clay loam..... 27 slo seiascises D
KbA—Kibbie fine sandy loam, O to 2 per::em slup-as 27 To—Toledo nbmr nl 41
Le—Lenawee slity clay loam ... - 28 Lﬁ—Tthn Bllty ::Iaqur Ianm pnndad 42
LuB—Lucas siity lv,r 2 to 6 percent slopes ... - 29 —Udorthents, strongly slophg E

MeB—Mentor silt loam, 1 to 4 percent slopes........... 30 Wa—Wevers coarse sandy loam ... ..

ly




Summary of Tables

e = e e

Temperature and precipitation (18ble 1)..........ccce v cemrnsassmsrmssssssnnciesene. 110

Freeze dates in spring and fall (table 2)..............c.oooocce s mseesssessmeeseesnarens. 111
Probability. Temperature.

Growing season (table 3).......ccccoeeeeeee. S & ©

Acreage and proportionate extent of me amla ttuhla 4] i 118
Acres. Percamt.

Prime tarmiand (table 5)... [ TPy I -

Land capability classes nru:l yialda per acre uf crops {tuhla 6. e 114

Land capabiity. Corn. Soybesans. Winfer wheat. Hrmthy-
affaffa hay. Tomatoss. Sugar beets.

Capabiliity classes and subclasses (table 7)... RPN | | .
Total acreage. Major managmr mmnm
Woodland management and productivity (table 8) ... s iaiis TEE

Ordination symbol. Managerment concarns. Pamnmr
prodguchvily. Trees fo plant.

Windbreaks and environmental plantings (1abla B)............memermsssmcrsnimens 122
Recreational development (table 10} ... SRt . 128
Camp areas. Picnic areas. Fh,graunds. Fh#.w and Jhuh
Golf fairways.
Wildlite habitat (table 11} ... e 131

Potenitial for Mh'far e.hmenm. Pumﬂm'as n.-mrar ﬁ:r—
Openland wildiife, Woodland wildlifs, Watland wildiife.

Bullding site development (table 12)... R S I 7
Shallow excavations. m withaut bu:mmrs.
Dwellings with basernants. Small commercial bulldings.
Local roads and sireets. Lawns and landscaping.

Sanitary facilifies (table 13)... s 18T
Septic ram'abaamﬁan ﬁ'ﬂm. Sawaga Mmm amas
Trench sanitary landfifl. Area sanitary landfill. Daily cover

for landfill.

Consiruction materiale (table 14).... Ty |
Foadfl. Sand. Gramr Tm

Water management (table 15).... S

LimAatfons M—Pﬂﬂdmm Er?rbanﬁmmm.
dikes, and levees; Aquifer-fed excavated ponds. Fealuwres
affecting—Drainags, /rmigafion, Grassed walerways.




S R S e —————

Engineering index properties (table 16) ... i
Depih. USDA texiure. carmamrm—um M.SHm
Fragments greater than 3 inches. Percentage passing
sleve number—4, 10, 40, 200. Liquid limit. Plasticity index.

Physical and chemical properties of the soils (table 17) ...
Depih. Ciay. Moist bulk densiy. Panmﬂmy Am
waler capacily. Sofl reaction. Shrink-swell potential.

Soil and waler features (table 18).... A "
Hydrologic group. Ffwuﬂm f'ﬁ'g-"l wamv m Eam
Potentiaf frost action. Risk of corrosion.

Engineering index test data (table 19) ..........
Parant materal Hmmber ﬂqn#: !-hrtmn. Mamm
density. Mechanical analysis. Liquid limit. Plasticity index.
Classification—AASHTO, Unified.

Classification of the soils (table 20)... S
Family or higher raxmanm c:rass

147

. 153

.« 158

. 159

. 180




Foreword
ﬁ

This soil survey contains information that can be used in land-planning
programs In Sandusky County. It contains predictions of soil behavior for
selected land uses. The survey also highlights limitations and hazards inherent
in the sofl, improvements needed to avercome the limitations, and the impact of
salected land uses on the anvironmeant.

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
management neaded for maximum food and fiber production. Planners,
community officials, engineers, developers, builders, and home buyers can use
the survey to plan land use, select sites for construction, and identify special
practices needed to ensure proper performance. Conservationists, teachers,
students, and specialists in recreation, wildiife management, waste disposal,
and pollution control can use the survey to help them understand, protect, and
enhance the environment,

Great differences in soll properties can occur within short distances. Some
soils are seasonally wel or subject o flooding. Some are shallow to bedrock
Some are too unstable to be used as a foundation for buildings or roads.
Clayey or wet solls are poorly sulted to use as septic fank absorption fields. A
waler table ai the surface makes a sail poorly suited to bassments or
underground installations.

Thesa 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 detalled soil maps. Each soil in the survey
area |s described. Information on specific uses is given for each soll. Help in
using this publication and additional information are avaiable at the local office
of the Soll Conservation Service or the Cooperative Extension Service.

Ly t.) Lo

Harry W, Oneth
State Conservationiat
Soil Conservation Service
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Soil Survey of

Sandusky County, Ohio

By J.E. Ernst and R.L. Hurter, Ohio Department of Natural Resources,

Division of Soll and Water Conservation

United States Department of Agriculture, Soil Conservation Service,
in cooperation with the Ohio Department of Natural Resources,

Division of Sqil and Water Conservation, and the

Ohio Agricultural Research and Development Center

General Nature of the County

Sandusky Gounty is in north-central Ohio (fig. 1). The
lotal area is 261,688 acres, or about 408 square miles.
Fremant, the county seat, is near the center of the
county. In 1980, the county had a population of 63,267.

Most areas are used for agricuftural purposes,
dominantly cash-grain and processed specialty crops.
Corn, soybeans, wheat, cats, and hay are grown on
many farms. Tomatoes, sugar beeis, cabbage, and
cucumbers are the principal specialty crops. A few areas
of woodland are on the very steep slopes along the
Sandusky River and its larger tributaries and in undrained
araas or areas where 1he soll Is moderatsly desp to
bedrock.

Poor natural drainage is the major management
concern in the flatter areas of the county. Erosion is a
hazard in gently sloping to very steep areas, |f drainage
systems are installed and if erosion control and other
management practices are applied, most of the solls are
highly productive.

Although the county Is used dominantly for agricultural
purposes, nonfarm developmant is taking place. It is not
80 exiensiva as that in the large metropolitan areas, but
many of the same spil-related limitations and hazards
are common.

This survey updates the soll survey of Sandusky
County published in 1920 (3. It provides additional
information and larger maps, which show the solls in
greater detail.

Climate
Prepared by the Mational Climatic Center, Asheville, North Carolina.

Sandusky County is cold and snowy in winter and
warm in summer. Precipitation is wall distributed during
the year and generally s adequate for most crops. From
late fall through winter, snow squalls are frequent.

Table 1 gives data on temperature and precipitation
for the survey area as recorded at Fremont, Ohio, in the
period 1851 to 1880, Table 2 shows probable dates of
the first freeze In fall and the last freeze in spring. Table
3 provides data on length of the growing season.

In winter the average lemperature |s 27 degrees F,
and the average daily minimum temperature is 19
degrees. The lowest temperature on record, which
occurred at Fremont on January 17, 1872, is -17
degrees. In summer the average temperature is 71
degrees, and the average daily maximum temperatura Is
B2 degrees. The highest recorded temperature, which
occurred on Saptember 2, 1953, is 105 degrees.

Growing degree days are shown in table 1. They are
equivalent to “heat units."" During the month, growing
degree days accumulate by the amount that the average
lemperature each day exceeds a base temperature (50
degrees F). The normal monthly accumulation is used to
schedule single or successive plantings of a crop
E;Itwﬂn the las! freeze in spring and the first freeze in

Crop growth early in the growing season is retarded by
frequent cool winds off of Lake Ere. Frult crops are
especially affected.




Figure 1. Location of Sandusky County in Ohlo.

The total annual precipitation is about 33 inches. Of
this, about 20 inches, or nearly 60 percent, usually falls
in April through September. The growing season for
mos! crops falls within this period. In 2 years out of 10,
the rainfall in April through September s less than 16
inches. The heaviest 1-day rainfall during the period of
record was 7.85 inches at Fremont on July 5, 1969.
Thundarstorms oceur on about 39 days each year.

The average seazonal snowfall is 174 inches. The
greatest snow depth at any one time during the period of
record was 13 inches. On the average, 11 days of the
year have at least 1 inch of snow on the ground. The
number of such days varies greatly from year to year.

The average relative humidity in midafterncon is about
80 percent. Humidity is higher at night, and the average
at dawn is about B0 percent. The sun shines 65 percent
of the time possibla in summer and 40 percent in winter,
The prevailing wind Is from the southwest. Average
windspead is highest, 11 miles per hour, in winter.

Agriculture

Glenn E. Maddy, county agent, Cooparative Extansion Senvice,
hedped write this seclion.

The acreage of farmland in the county increased from
213,719 acres in 1974 to 217,732 acres in 1878 (20).
During the same period, the number of farms decreased
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from 1,130 to 1,075. The average size of the farms
increased from 189 to 203 acres. More than 83 percent
of the county is used as farmiand.

The number ol part-ime farmers increased from 381
in 1874 1o 446 in 1978, During the same period, the
number of full-time farmers decreased from 733 to 629.

The acreage of cropland is increasing because
woodlots are being cleared and soils that were too wet
for cultivation ere being drained for use as cropland.
Woodland, pasture, pastured woodland, and cropland
used only for pasture decreased from 33,553 acres in
19874 to 16,862 acres in 1978. During the same pariod,
harvested cropland increased fram 175,174 acres to
182,536 acres.

The number of livestock, such as dairy and beef cattls,
sheap, and swine, is declining becauss of the decrease
in the acreage of hayland and pasture and the Increase
in the acreage of cash-grain and specialty crops. The
grain s exported from Toledo.

Soybeans are the leading crop in acreage and incoma
in the county. In 1881, they were grown on about 68,400
acres (6, 7). The second leading source of farm income
alternates between com used for grain and specialty
crops used in food processing. In 1881, about 56,200
acres was used for com, 2 900 acres for tomatoes,
2,250 acres for cucumbers, and 600 acres for cabbage.
The total acreage of specialty crops was only aboul
5,750 acres, but these crops produced a very high
income per acre.

Sandusky County is a leading county in Ohio in the
production of sugar beets, tomatoes, cucumbers, and
cabbage, mainly because of the suitability of the solls for
these crops and the processing facilities located in the
county or in nearby cournties.

Physiography, Rellef, and Drainage

Sandusky County is mainly in the broad lake plain
section of the Central Lowlands Province. A strip along
the Seneca Gounty line, in the southeastern part of the
county, however, is in the till plain section (8). The
county was covered by several glaciers. The last glaciar
was the Late Wisconsin glacier, approximately 10,000 to
15,000 years ago. The glacial drift varies in thickness
throughout the county, Most of the glacial drift was later
covered by water. The scils formed mainly in glacial till
or lacustrine sediments. They commonly have a clayey
subsoil.

When the Late Wisconsin glacier melted and receded
northward, large glacial lakes formed In front of tha ice
sheel. These lakes essentially coverad tha county.
During this period, lacustrine sediments were deposited.
Glacial Lake Maumee had several stages and occurmed
at the highest elevation (9). The other glacial lakes that
covered parts of the county were, in order of decreasing
elevation, Whitllesey, Arkona, Warren, Wayne, and
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Lundy. Promineni sandy or gravelly beach ridges ware
left at the margins of these glacial lakes.

The surface slopes generally from south to north. The
highest elevation is in the southeast corner of the
county, and the lowest is next to Sandusky Bay, in the
northam part. The elevation ranges from 575 to 810 feet
above saa level,

Exceptions to the nearly flat lopography dominant
throughout the county are the beach ridges in the
southeastern and southwestern parts of the county; the
areas next to the Sandusky River; and the bedrock
highs, mainly in the western and southeastern parts.
Bedrock Is exposed In places along the Sandusky and
Portage Rivers and their tributaries.

The southeastern and southwestern parts of the
county have a series of sandy beach ridges. These
remnants of ancient beaches formed along shores
through the action of waves. The ridges indicate the
various stages of the Lake Erie Basin since the retreal of
the glacier. Three major beach ridges can be located
with smaller interstages. In some areas thess ridges are
not continuous and are difficult to trace. They have been
sources of sand over the years,

The bedrock in Sandusky County i= primarily of the
Silurian-aged Lockport Dolomite and Salina Group. A
small amount of Devonian-aged Columbua Limestone
underlies the extreme sastern portion of the county (77).
There are more dolomite and limestone guarries in the
county than in any other county In the state. The largest
concentration of quarries is located in a line extending
from Gibsonburg to Woodville, where the Lockport is
quarried. The Lockport Is used for crushad rock, burned
lime, agricultural lime, and chemical production. One
quarry is located in the area underiain by the Columbus
Limestone, which is used for crushad rock.

Sandusky County ks drained by the Sandusky and
Portage Rivars. Numerous smaller streams flow north
into Sandusky Bay and Lake Erie.

History and Economic Development

Prior to 1800, the area thal s now called Sandusky
county was inhabited by the Wyandot Indians. After
"Mad Anthony" Wayne defeated the Indians at Fallen
Timbers in 1794, setllers began to move into the area.
Afler the War of 1812, large numbers of German settlers
began maving into the area to claim the rich farmland.
Early settlemants and the main travel routes were
generally on the betier drained sandy soils on the beach

Sandusky County was established in February 1820 by
an act of the Ohio General Assembly. Industry than
began tc develop in Fremant Shipbuilding and fishing
were the major industries.

Farming developed slowly because of the need for
sultable drainage measures in the extensive areas of
nearly lavel, wet soils. The county was part of the Black

Swamp in northwestern Chio. After the instaliation of
open ditches and subsurface drains and the construction
of railroads, farming developed rapidly. The rallroad
g?.vnmurted agricultural products west to the Maumes

Br.

Ground Water Resources

Generally, watar can be oblained from the glacial drift
or badrock in the county. The quality, quantity, and depth
to water vary from area to area (15).

In the western half of the county, wells may yleld as
much as 100 gallons per minute at a depth of less than
200 feet. This area is characterized by a thin deposit of
glacial drift. Bedrock generally is within a depth of 30
feat,

In a narrow north-south strip that runs through the
caentral part of the county, the wells may yield 100 to 500
gallons per minute at a depth of less than 300 feet. This
area is characterized by a thin deposit of glacial till.
Bedrock generally is at a depth of 30 to 70 feat.

From the east side ol Fremont to the eastern county
line, the wells may yield 500 to 1,000 gallons per minute.
The wells in the eastarn third of the county ara
commonly drilled into dolomite. The water in this area
has a high degree of hardness and a high conteni of
hydrogen sullide and suifate, which may prohibit its use.
A narrow strip along Green Creek is characterized by a
thick deposit of clayey glacial till interbedded with lenses
of sand and gravel. This is a partially filled remnant of an
old channel. The wells In this area are generally less
than 200 feet deep.

How This Survey Was Made

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

The soils in the survey area occur in an orderly pattern
that is related to the geclogy, the landforms, relief,
climate, and the naturel vegetation of the area. Each
kind of soll is associated with a particular kind of
landscape or with a segment of the landscape. By
observing the soils in the survey area and ralating their




position to specific segments of the landscaps, a soll
scientist develops a concept, or model, of how the soils
were formed. Thus, during mapping, this model enables
the soil sclentist to predict with considerable accuracy
the kind of soil at a specific locafion on the landscape.

Commonly, individual solis on the landscape merge
into one another as their characteristics gradually
change. To construct an accurate soll map, however, soil
scientists musi determine the boundaries batween the
sails. They can observa only a limited number of soil
profiles. Nevertheless, these observations, supplemented
by an understanding ot the soil-landscape relationship,
are sufficlent to verify predictions of the kinds of soil in
an area and to determine the boundaries.

Soil scientists recorded the characteristics of the soil
profiles that they studied. They noted soll color, texture,
size and shape of s0il aggregates, kind and amount of
rock fragments, distribution of plant roots, acidity, and
other features that enable them to identify soils. Afier
describing the sails in the survey area and determining
their properties, the soil scientists assigned the soils to
laxonomic classes (units), Taxonomic classes are
concepts. Each taxonomic class has a set of soil
characteristics with precisely defined limita. Tha classas
are used as a basis for comparison to classify soils
systematically. The system of taxonomic classification
usad In the United States Is based malnly on the kind
and character of soil properties and the arrangement of
horizons within the profile. After the soll scientists
classified and named the soils in the survey area, they
compared the individual soils with similar soils in the
same taxonomic class in other areas so that they could
confirm data and assemble additional data based on
exparienca and research.

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

Predictions about soil behavior are basad not anly on
soll properties but also on such variables as climate and
biclogical activity. Soll conditions are predictable over
long periods of time, but they are not predictable from
year to year. For example, soll scientists can state with a
tairly high degree of probability that a given soil will have
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a high water table within certain depths in most years,
but they cannot assure that a high water table will
always be at a specific level in the soil on a specific
date.

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

Map Unit Composition

A map unit delineation on a soll map represents an
area dominated by one major kind of soil or an area
dominated by several kinds of soil. A map unit is
identified and named according to the taxonomic
classification of the dominant soil or soils, Within &
taxonomic class there'are precisely defined limits for the
properties of the soils. On the landscape, however, the
solls are natural objects. In common with other natural
objects, they have a characteristic variability in their
properlies. Thus, tha range of some obsarved properties
may extend bayond the limits defined for a taxonomic
class. Areas of soils of a single taxonomic class rarsly, if
aver, can be mapped without including areas of soils of
other taxonomic classes Consequently, every map unit
is made up of the soil or soils for which It Is named and
some soils that belong to other taxonomic classes.
These latter solls are called inclusions or included soils.

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

The presence of inclusions in a map unit in no way
diminishes the usefuiness or accuracy of the soil data
The abjective of soil mapping is not to delineate pure
taxonomic classes of soils but rather to separate the
landscape info segments that have similar use and
management requirements. The delineation of such
landscape segments on the map provides sufficiant
information for the development of resource plans, but
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onsite Investigation is needed to plan for intensive uses
in amall araas.

The names, descriptions, and dalinaations of soils in
this survey do not necessarily agres or join fully with
those in surveys of adjoining counties. Some differences
result from a better knowledge of soils or from
modifications and refinements in tha concepts of sail
saries. Other differances result from the predominance
of ditferent soils in map units consisting of soils of two or
maore series and from variations in the range in slope
allowed within the map units in ditferen! surveys. In
addition, the correlation of a recognized soll is based on
the acreage of that soll and the extent to which It ditfers
from adjacent soils within the survey area. In mapping, it
Is oftan mare feasible to inciude soils that are minor in
extent with similar solls that require similar management
than to map these minor solls separately.

Survey Procedures

The general procedures followed in making this survey
are described in the National Soil Handbook of the Soil
Consarvation Service. The survey of the county
published in 1820 (2), a geologic map of Ohio (5), and &
circular about the beach ridges of northern Ohio (9) were
among the references used.

Before the actual fieldwork began, aerial photographs
taken in 1877 at a scale of 1:38,000 and enlarged to a
scale of 1:15,840 were studied. U.S. Geologlc Survey
topographic meps, at a scale of 1:24,000, also helped
the soil scientists to relate land and image features.

A reconneizsance was made by aulomobile and
pickup truck before the soil scientista traversed the
surface on fool, examining the soll at about one-guartsr
mile intervals. Traverses at closer intervals were made in
areas of high variability. Some of these areas ama in tha
Kibbie-Dixboro and Spinks-Rimer-Kibble associations.

Soll examinations along the traverses were made at
points 100 to BO0 yards apart, depending on the

landscape and soil pattern (74). Obsaervations of such
itens as landforms, blown-down trees, vegetation,
roadbanks, and animal burrows were made without
regard to spacing. Soll boundaries were determined on
the bases of soil examinations, observations, and photo
interpretation. The soll material was examined with the
aid of a hand auger or a spade to a depth of about 6
feet or to badrock within a depth of & feset It also was
examined In cores taken from the ground with the aid of
a probe truck. The pedons described as typical were
observed and studied in pits that were dug with shovels,
maitocks, and digging bars.

Delineations of each map unit were selected 1o
represent the map unit. Transects were made to
determine the composition of the map unit. The point-
intercept mathod of transacting was used (13).

Samples for chemical and physical analyses and for
analyses of engineering properties were taken from
representative sites of several of the soils in the survey
area. The physical and chemical analyses were made by
the Soll Characterization Laboratory, Department of
Agronomy, Ohio State University, Columbus, Chio. The
results of the analyses are stored in a computerized data
file at the laboratory. The analyses of engineering
properties were made by the Ohio Department of
Transportation, Division of Highways, Bureau of Testing,
Solls and Foundation Section, Columbus, Ohio. The
laboratory procedures can be obtained on request from
the two laboratories. The results of the studies can be
obtained from the Department of Agronomy, Ohlo State
University; the Ohio Department of Natural Resources,
Division of Soll and Water Conservation; and the Soll
Conservation Service, State Office, Columbus, Ohio.

After completion of the soil mapping on aerial
photographs, map unit delineations were transferred by
hand to another set of the same photographs. Surface
drainage was mapped in the field. Cultural features were
recorded from observations of the maps and the
landscape.,




General Soil Map Units

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

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

Because of its amall scale, the map is not suitable for
planning the management of a farm or feld or for
selecting a site for a road or building or other structure.
The solls In any one association differ from place to
place in slope, depth, drainage, and other characieristics
that afiect management.

Soll Descriptions

Deep Sclls on Lake Plains, Till Plains, and Terraces

Thesa soils make up about 63 percent of the county.
They are nearly lavel and gently sloping and are very
poorty drained to moderately well drained. Thay formed
in glacial till, lacustrine sediment, glacial outwash, tufa,
or marl. The landscape is characlerized by broad fiats,
slight rises, and low slope breaks on lake plains, till
plains, and terraces. These soils are used mainly as
cropland. Some undrained araas are used as woodland.
Seasonal wetness, ponding, the hazard of erosion, a
high shrink-swell potential, scil blowing, unavailability of
applied plant nutrients, and moderataly slow o very slow
permeability are management concems.

1. Hoylville-Nappanee Association

M!&m& vary poorly drained and somewhal poorly
drained, moderately fine lextured and medium textured
soils that formed in glacis! till

This association is in broad, uniform lake basins that
have slight rises. Low slope breaks are along
drainageways. Siope ranges from 0 to 3 parcent.

This association makes up about 32 percent of the
county. It Is about 60 percent Hoytville salls, 10 parcent
Nappanee soils, and 30 percent soils of minor extent
(fig. 2).

Hoytville solls are very poorly drained and moderately
fine textured. They are on broad flats. Permeability is
slow. The content of organic matter is high. The
avallable water capacity ls moderate. Runoff is very slow
or ponded.

Neppanee soils are somewhat poorly drained and
medium textured. They are on slight rises and low slope
breaks along drainageways. Permeability is slow. The
content of organic matter and the available water
capacily are moderate. Runoff Is slow.

Of minor extent in this association are Glynwood,
Haskins, Kibbie, Milladale, Rimer, and Shoals sails.
Glynwood solls are moderately well drained and are on
knolls, ridges, and side slopes at the head of
drainageways. Haskins, Kibhie, and Rimer solls have
less clay and more sand in the subsoil than the major
solls. They are on slight rises. Millsdale soils are on flats
and in depressions. They are 20 to 40 inches deep over
limestone or dolomite bedrock. Shoals solls formed in
alluvium on fiood plains.

This association is used mainly for row crops and
specialty crops. Undrained areas are used as woodland.
Cash-grain farming is the main enterprise. The soils are
well suited to com, soybeans, small grain, hay and
pasture, and specialty crops. The maln specialty crops
are tomatoes and sugar beets. The soils are poorly
sufted to bulldings and poorly sulted or generally
unsuited to septic tank absorption fields. Seasonal
wetness and slow parmeabiliity in both of the major sails
and ponding and a high shrink-swell poientlal in areas of
the Hoytville soils are the main limitations. Tilling only
within a limited range of moisture content is important
because the socils become compacted and cloddy if
worked when wet and sticky. It is espacially important on
the Hoytville solls.

2 Lenawee-Del Rey Assoclation

N&m}w level, very poorly drained and somewhal poorly
drained, moderately fine lextured and mediumn textured

sofls that formed in lacusirine sediment

This assoclafion ks on broad laka plains. Some low
slope breaks are along drainageways. Slope is 0 to 2
percent.

This association makss up about 14 percent of tha
county. It is about 35 percent Lenawee soils, 30 parcant
Del Rey soils, and 35 parcent soils of minor extant,
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Figure 2.—Typical pattem of solls and parent material In the Hoyivile-Nappanee sssociation.

Lenawee eoils are very poorly drained and moderately
fine textured. They are on broad flats and in
depressional areas. Permeability Is moderately slow. The
content of organic matter and the available water
capacity are high. Runoff is very slow or ponded.

Del Aey soils are somewhat poorly drained and
medium textured. They are on slight rises. Permeability is
slow. The contant of organic matter is moderata. The
available water capacity is moderate or high. Runoff Is
slow,

Of minor extent in this association are Colwood,
Fulton, Glenford, Haskins, Kibbie, Mentor, Rimer,
Saylesville, Shoals, and Toledo solls. Colwood, Glenford,
Haskins, Kibbie, Menior, and Rimer solls typlically have
less clay in the subsail than the major soils. Fullon and
Toledo scils typically have maore clay In the subsoil and
substratum than the major solls. Colwood and Toledo
solls are along dralnageways. Fulton, Haskins, Kibbie,
and Rimer solls are on slight rises and on slopes along
drainageways. Glenford and Saylesville soils are
moderately well drained. Glenford, Mentor, and
Saylesville soils are on side slopes along drainageways.
Shoals soils formed in alluvium in shallow depressions
on flood plains.

This association is used mainly for row crops and
specialty crops. Some undrained areas are used as
woodland. if drained, the soils are well sulted 1o
cropland. The main crops ars com, soybeans, wheal,
sugar bsets, cucumbers, and tomatoes. The soils are
poorly suited or moderately well sulted to buildings and
poorly suited or generally unsuited to saptic tank
absorption fields. Seasonal wetness, moderataly slow or
slow permeability, and ponding are the major
management concemns. Wetness delays planting and
limits the choice of crops. Tilling only within a limited
range of moisture content iz Important because the solls
become compacted and cloddy if worked when wet and
slicky. It is especially Important on the Lenawee soils.

3. Toledo-Fulton Assoclation
Nearly level, very poorly drained and somewhiat poorly
drained,

This association is on broad, uniform lake plains that

have slight rises. Some areas of the more sloping soils

are on side slopes along drainageways. Slope ranges
from 0 to 3 percant
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This association makes up about 12 percent of the
county. It is about 60 parcent Toledo soils, 20 percent
Fulton soils, and 20 percent soils of minor extent (fig, 3).

Toledo soils are very poorly drained and fine textured.
They are on broad flats and in long, narow concave
areas. Permeability is slow. The content of organic
matter is high. The available water capacity is moderate.
Runoff is very slow or ponded.

Fulton soils are somewhat poorly drained and
moderately fine texiured. They are on sfight rises and on
slopes along drainageways. Permeability is slow or very
slow. The contant of organic matter and the available
water capacity are moderate, Runoff is slow.

Of minor extent in this association are Bono, Del Rey,
Haskins, Lenawee, Lucas, Mentor, and Shoals soils.
Bono soils have & dark surface layer that is thicker than
that of the Toledo solls. They are in depressions. Del
Rey, Haskins, Lenawes, and Mentor soils have less clay
in the subsoil than the major soils. Del Rey and Hasking
solis are on slight rises and low ridges. Lenawee soils
are on broad flats and in depressional areas. Lucas solls
are modarataly well drained. Lucas and Mentor soils are
on elope broaks along drainageways. Shoala soils
formed in alluvium on fiood plains.

This association Is used mainly as cropland. Some
undrained areas are used as woodland. These soils are
moderately well suited to com, soybeans, and wheat.
They are poorly suited to buildings and poory suited or
generally unsuited to septic tank absorption fields. Thay
are betler sulled to bulldings without basemeants than to
buildings with basements. Slow or very slow parmeability,
seasonal wetness, ponding, a high shrink-swell patential,
and a moderately fine textured or fine texiured surface
layer are the major management concems. Tilling only
within a limited range of moisture content is important
because the soils become compacted and cloddy if
worked when wet and sticky.

4. Toledo Association

feveal, draimed, modera fine
et po Moo Al

Thia association Is in broad low areas adjacent 1o bays
and streams. The soila are ponded for long periods.
Siope is 0 to 2 percant.

This association makes up about 2 percent of the
county, It is about 55 percent Toledo solls and 45
percent solis of minor extent,

Toledo soils are below the normal water level ol the
adjacent bays and streams. Permeability is slow. The
content of organic matter is high. The available water
capacity Is moderate. Aunoff is very siow or ponded,

Of minor extent in this association are Colwood,
Fulion, Kibble, Lenaweae, Mentor, and Shoals soils.
Colwood and Lenawee soils are in landscape positions
similar 1o those of the Toledo soils. They have less clay
in the subsoil than the Toledo soils. Fulton and Kibbie
soils are somewhat poorly drained. They are an slight

rises. Mentor soils are well drained. They are on slope
breaks along drainageways. Shoals =oila formed in
alluvium an flood plains,

Most of this association has a controlied water level
and Is used as wildlife refuges or hunting preserves. A
few areas are drained by pumps and are used as
cropland. Unless drained, the Toledo soils are generally
unsuiled to crops. They also are generally unsuited to
woodland, buildings, and septic tank ahsorpiion fields.
Ponding, & high shrink-swell potential, and slow
permaabliity are the major limitations.

5. Blount-Glynwood-Pewamo Assoclation

MNearly fevel and gently ing, somewhal poor)
drained, moderately well drainsd, and very fg::v&
drained, medium textured and moderataly fextured
soils that formed in glacial til

This association Is on undulating til plains. Areas of
these soils are interspersed with drainageways. Slope
ranges from O to 6 percent.

Thie association makes up about 1 percent of the
county. It is about 45 percent Blount soils, 20 percent
Glynwood soils, 15 percent Pewamo soilg, and 20
paercent soils of minor extent.

Blount soils are somewhat poorly drained, medium
textured, and nearly level. They are on flats and slight
rises. Permeability is slow or moderately slow. The
content of organic matter and the available water
capacily are moderata, Runoff is slow.

Glynwood solls are moderately well drained, medium
textured, and gently sloping. They are on knolls, ridges,
and side slopes at the head of drainageways.
Permeability is slow. The content of organic matter and
the avallable water capacity are moderate. Runoff is
mediurm.

Pswamo soils are very paorly drained, moderataly fine
textured, and nearly level. They are in shallow
dapressions and drainageways. Permeabliity is
moderataly slow. The content of organic matter and the
available water capacity are high. Aunoff is very slow or
ponded.

Of minor extent in this association are Beimora,
Dunbridge, Haskins, Mermill, and Seward soils, Belmore
solls are well drained and are on stream and cutwash
terraces. Dunbridge soils are on the sides of ridges.
Thay are 20 to 40 inches desp over limestone or
dolomite bedrock. Haskins, Mermill, and Seward soils
have less clay in the upper part than the maijor soils.
Haskins solls are on flats and slight rises on tlll plains
and stream terraces. Mermill solls ara on flats and in
depressions on outwash plains, tarreces, and il plains.
Seward soils are on outwash plains.

This association is used for general farming. The main
crops are corn, soybeans, small grain, and hay. A few
areas along drainageways are used as woodland. The
soils are well suited 1o row crops, hay and pasture, and
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Figure 1—Typical patiem of solls and parent material in the Tolede-Fulton assaciaiion.

woodland. They are moderately well suited or poorly
sulted to builldings and poorly sulted or generally
unsuited to septic tank absorption fields. The Glynwood
solls are better sites for buildings than the Blount and
Pewamo soils. Seasonal wetness, the hazard of erosion,
the shrink-swell potential, ponding, and siow or
moderately slow permeability are management concarms.

6. Bennington-Glenford-Haskins Association

Nearly level and gently sloping, somewhal poorly draimed
and moderafely well drained, medium fextured and
moderately coarse fexiured soils that forred in glacial
till, lacustrine sadiment, and glacial outwash

This association is on flat and undulating pari= of lake
plains and terraces. Some steeper arsas are on side
slopes along drainageways. Slope ranges from0to 6
percent.

This assodiation makes up about 1 percent of the
county. It is about 30 percent Bannington soils, 20

percent Glenford soils, 15 percent Haskins soils, and 35
percent soils of minor extent

Bennington solls are somawhat poorly drainad,
medium textured, and nearly level. They are on broad
flats on lake plains. Permeability is slow. The content of
organic matter and the available water capacity are
moderate. Runoff is slow.

Glenford soils are moderately well drained, medium
textured, and gently sloping They are on side slopes
and the crests of slight rises on lake plains and terraces
along streams. Permeability is moderately siow. The
content of organic matter is moderate. The avaiable
water capacity |s moderaie or high. Runoff Is medium.

Haskins soils are somewhat poorly drained,
moderately coarse textured, and nearly level and gently
sloping. They are on alight rises and flats on lake plains
and stream tamaces. Permeability is moderate in the
subsoil and slow or very slow in the substratum. The
contant of organic matter is moderataly low. The
evailable water capacity is moderate. Runoff is slow.
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Of minor extent in this association are Belmare,
Castalia, Colwood, Dunbridge, Kibbie, Mermill, and
Spinks soils. Belmore and Spinks solls are weall drained,
They are on beach ridges. Belmore soils also are on
stream and outwash terraces. Castalia and Dunbridge
solls are moderately deep to bedrock. They are on
knolis, ridges, and slight rises. Colwood and Mermill soils
are very poorly drained and are on fiats and in
depressions. Kibbie soils have a surface |ayer that is
darker than that of the major solla. They are on fiats and

sli?_r;: rises.

s association is used mainly for row crops. A few
areas are used as woodland. Cash-grain farming Is the
main enterprise. These soils are well suited to row crops,
hay and pasture, and woodland. They are moderately
well suited to buildings and moderately well suiled or
poorly suited to septic tank absorption fields. Seasonal
wetness, the hazard of arogion, moderately slow to very
slow permeability, and the shrink-swell potential are
management concerns. Also, soll blowing Is & hazard on
the Haskins soils unless a dense plant cover is
maintained.

7. Sandusky-Weyers Associlation

Nearly level, poorly drainad, moderately coarse
textiurag m?m formed in tufa and mfﬁ?

This association is on fiats on lake plains. It is near
seeps of water that has a high conlent of calcium
carbonate. Some slope breaks ara near drainageways.
Slope Is 0 to 2 parcant.

This association makes up about 1 percent of the
county. I Is about 45 percent Sandusky solls, 30 percent
Waeyers soils, and 25 percent soils of minor extent.

Sandusky soils are on broad flats surrounding the
Weyers soils. Parmeability is moderate or moderately
rapid in the upper part of the profile and slow in the
lower part. The content of organic matter Is very high.
muwilahle water capacity is moderate. Runoff is very

Weyers soils are on flats. Permeabillity is moderately
rapid in the upper part of the profile and moderate to
slow In the lower part. The content of organic matter is
very high. The available water capacity is moderate.
Runoff is very slow.

Of minor axtent in this association are Colwood,
Fulton, Kibbie, Mermill, Rimer, and Toledo soils. These
solis formed In mineral material and have & lower
content of organic matter in the surface layer than the
major soils. They are in positions on lake plains that do
not recseive seepage having & high content of calcium
carbonate,

This association is used mainly for row crops. Some
undrained areas are used as woodland and habitat for
wetland wildilfe. Those eoile are well suited or
moderately well suited to corn and soybeans. They are
poorly sulted to woodland and well suited to habitat for
wetland wildlife. They are generally unsuited to buildings
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and septic tank absorption fields. Segsonal wetness,
slow permeability, and unavailabity of applied plant
nuirients are limitations. Sloughing is a hazard in shallow
aexcavations.

Moderately Deep Soils on Lake Plaing and Stream
Terraces

These soils make up about 10 percent of the county.
They are nearly lavel and gently sloping and are very
poorty drained and well drained. They formed in glacial
tlll, glacial outwash, and limestone residuum. They are
on flats that have depressions, slight rises, and knaolls.
They are used mainly as cropland, pasture, or woodland.
Badrock at a depth of 20 to 40 inches, stoniness,
moderately slow permeability, droughtiness, the shrink-
sweil potential, ponding, and the hazard of erosion are
management concems.

8. Milsdale-Castalla-Dunbridge Association

Nearly level and sloping, poorly drained and
weil drained, nvd%nrag&r iy ot e B
coarse faxiured sofs that formed in giacial oY, limestone
or dolomite residuum, and glacial

This association is on flais that have depreasions,
slight rises, and knolls. Limestone or dolomite bedrock is
fairly closa to the surface. Slope ranges from 0 to 6
percent,

This association makea up about 10 percent of the
county. It is about 40 percent Millsdale solls, 20 percent
Castalia soils, 15 percent Dunbridge soils, and 25
percent solls of minor extant (fig. 4).

Millsdale soils are very poorly drained, moderately fine
textured, and naarly level. They are on flats and in
depressions. Permeability is moderately slow. The
content of organic matter is high. The available water
capacity Is low. Runoff is very slow or ponded.

Castalla solls are very stony, well drained, medium
textured, and nearly lsvel and gently sloping. They are
on knolis and sfight rises. Permaability is rapid. The
content of organic matier is high. The available water
capacity is very low. Runoff is slow.

Dunbridge soils are well drained, moderately coarse
textured, and nearly level and gently sloping. They are
on side slopes and the crests of knolis and ridges.
Fermeabllity is moderately rapid. The content of organic
matter is moderate. The avallable water capacity is low.
Aunoft is medium.

Of minor extent in this association are the deep
Haskins, Hoytville, Kibbie, Lenawes, Mermill, Nappanee,
and Spinks solls. Haskins, Kibbie, and Nappanee soils
are on flats and slighi rises. Hoytville, Lenawse, and
Mermill solls are on flats and in depressions. Spinks soils
are on former beach ridges and offshore bars.

This association is used mainly as cropland, pasture,
or woodland. These soils are generally ursuited or
moderately well suited 1o cropland and moderataly wall
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Figure 4.—Typlcal pattern of spils and parent matertal in the Miladale-Castalia-Ounbridge assockation.

suited or poorly suited to pasture. They are poorly suited
or moderatsly well sulted to woodland and buildings.
They are poorly suiled or generally unsuited to septic
tank absorption fields. They are betler suited to houses
without basements than to houses with basements.
Bedrock at a depth of 20 to 40 inches, stoniness,
moderataly slow permeability, droughtiness, the shrink-
swell potential, ponding, and the hazard of erosion are
management concerns.

Deep Soils on Beach Ridges, Laks Plains, Deltas, and
Former Otfshore Bars

Thesa soils make up sbout 26 parcant of the county.
They are neerly level and gently sloping and ere
somewhat poorly drained and well drained. They formed
in sandy and loamy deposits and in the underlying
lacustrine sediment They are on broad flats, slight rises,
and ridges. These sois are used mainly for farming. Soil
blowing, seasonal wetnass, seasonal droughtiness, the
hazard of erosion, slow or very slow permeability, and
the shrink-swall potential are managemant concams.
Sloughing is a hazard In shallow excavations.

8. Klbble-Dixboro Assoclation

Neady level, somewhat poorly drained, moderately
coarse lextured soils that formed in siraiified loamy and
sandy sedimanis

This association is on lake plaine and deltas. It is on
broad flats that have very slight rises. Some low slope
breaks are on the sides of ridges and along
drainageways. Slape iz 0 in 2 percent.

This association makes up about 15 percent of the
county. It is about 40 percent Kibbie soils, 15 percant
Dixboro solls, and 45 percent solls of minor extent

Kibbie soils are on broad flats and very slight rises.
Parmeabillity and the contant of organic matter are
moderate. The available waier capacity is high. Runoff is
slow.

Dixboro soils are on broad flats and slight rises.
Permeability and the content of organic matter are
moderale. The available water capacity ls moderate or
high. Runoff is slow.

Of minor extent in this assoclation are Bixlier, Colwood,
Gilford, Glenford, Glynwood, Granby, and Lenawee soils.
Bixler soils have a surface layer thai is lighter colorad
than that of the major solls. They are on outwash plains
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and beach ridges. Colwood, Gilford, Granby, and
Lenawee soils are very poorly drained. They are an flats
and in depressions. Glenford and Glynwood soils are
mederately well drained and are slightly higher on the
landscape than the Kibbie and Dixboro soils.

This association is used mainly for farming. The main
crops are com, soybeans, small grain, tomatoes, sugar
beets, cucumbers, and cabbage. These solls are well
suiled to com, soybeans, small grain, hay and pastura,
and woodland. They are moderately well suited to
buildings and septic tank absorption flelds. They are
better suited to houses without basaments than to
houses with basements. Seasonal wetness and soil
biowing are management concerns. Sloughing is a
hazard in shallow excavations.

10. Spinks-Rimer-Kibble Association

Gently sioping and nearly level, wall drained and
somewhat poorly drained, coarse texturad and

coarse iextured soffs that formed in sandy
and loamy deposits and in the underiying lacustrine
sediment

This association |s on narow beach ridges and former
offshore bare. Slope ranges from 0 to 6 percent.

Thia association makes up about 11 percent of the
county. It Is about 20 percent Spinks solls, 20 percent
Rimer soils, 20 percent Kibbie soils, and 40 percent soils
of mingr axtent.

Spinks soils are well drained, coarse textured, and
gently sloping. They are on ths sides and top of beach
ridges and former offshore bars. Permeabiiity is
moderately rapid. The content of organic matter is
moderately low. The available water capacity is low,
Runoff Is slow.

Rimer soils are somewhat poorly dralned, coarse
textured, and nearly level and gently sloping. They are
on low beach ridges and along the edges of the higher
beach ridges. Permeabllity is rapid in the upper part of
the subsoil and slow or very slow in the lower part of the
subsail and In the substratum. The content of organic
matter is moderately low. The available water capacity is
moderata, Aunoff is slow.

Kibbie soils are somewhat poorly drained, moderatsly
coarse textured, and nearly level. They are along the
edges of the higher beach ridges. Permeability and the
content of organic matter are moderate. The available
waler capacity iz high. Runalf is slow.

Of minor extent in this association are Baimore,
Colwood, Dunbridge, Granby, Mermill, and Tedrow soils.
Belmore soils are in landscape positions similar to those
of the Spinks soils. They have maore gravel than the
major soils, Colwood, Granby, and Mermill soils are very
poorly drained and are on flats and in depressions.
Dunbridge solls are moderalely deep to bedrock. They
are on the sides of ridges. Tedrow soils are on low
beach ridges. They ara wetter than the Spinks soils and
have more sand in the subsiratum than the Rimer aoils.
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This association is used mainly for farming. Corn,
soybeans, small grain, vegetables, and tree fruits are the
chief crops. These solls are moderately well suited or
well suited 1o corn, soybeans, small grain, hay, and
woodland. They are well suited or moderately wall suited
to buildings and are well suited to poorly sulted to septic
tank absorption fields. Soil blowing, seasonal
droughtiness, seasonal wetness, the hazard of erosion,
slow or very slow parmeability, and the shrink-swell
potential are management concerns. Sloughing is a
hazard In shallow excavations.

Deep Soils on Flood Plains and Low Stream Tarraces

These solis make up about 1 percent of the county.
They are nearly level and are well drained and
somewhat poorly drained. They formed in alluvium on
broad flats and in narrow areas on flood plains and low
sfream terraces. They are used malnly for farming.
Flooding and seasonal wetness are the major
management concerns.

11. Rossburg-Shoals Association

level, wall drained and somewhai drained,
nmuﬁmm textured soifs that formed in ammmm

This association is on broad flats and In narrow arsas
on flood plains and low stream terraces. Slope is 0 to 2
parcant.

Thia association makes up about 1 percent of the
county. It is about 40 percent Rossburg soils, 20 percent
Shoals soils, and 40 percent solls of minor extant.

Rossburg solls are well drained. They are on flood
plains and low stream terraces and are occasionally
fivoded. Permeabllity Is moderate in the subsoll and
moderately rapid or rapid in the substratum. The content
of organic matter and the available water capacity are
high. Runoff is slow.

Shoals soils are somewhat poorly drained. They are
on flats, in shallow depressions, and in meander
channels on fiood plains. They are frequently fliooded.
Permaability and the content of organic matter are
moderale. The available water capacity is high. Runoff is
very slow.

Of minor extent in this association are Glenford,
Glynwood, Lenawee, Mentor, and Toledo solls. Glenford
and Glynwood soils are moderataly wall drained. Mentor
soils have less sand in the subscil than the major soils.
Glenford, Glynwood, and Mentor solls are on slope
breaks along flood plains and low stream terraces.
Lenawee and Toledo soils are very poorly drained and
are on flats and in depressions near the flood plains and
low stream ferraces.

This assoclatlon Is used for farming. It is well suited to
com, soybeans, and woodland. It is generally unaulted to
buildings and septic tank absorption fields. Flooding and
eeasonal wetness are managemeant concems.
Constructing dikes is difficult.
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The map units on the detailed sol maps at the back of
this survey represent the solls in the survey area. The
map unit descriptions in this section, along with the sail
maps, can be used to determine the suitability and
potential 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 “Usa 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 and gives the principal
hazards and limitations to be considerad in planning for
specific uses,

Soils that have profiles that are aimost allke make up
8 solf serfes. Except for differences in textura of the
surface layer or of the substratum, all the soils of a
series have major horizons that ere similar in
composition, thickness, and arangement.

Soils of one series can differ in lexture of the surface
layer or of the substratum. They alse can differ in slope,
stoninees, salinity, wetness, degree of erosion, and other
characteristics that affect their use. On the basis of such
differences, a soll series is divided into soif phasss. Most
of the areas shown on the detailed soil maps are phasas
of soil serles. The name of a soll phase commonly
indicates a feature that affects use or management. For
aexample, Mentor siit loam, 1 to 14 percent slopes, is a
phase in the Mentor serles.

Some map units ere made up of two or more major
soils. These map units are called soll complexes. A sof
compiax consists of two or more soils, or one or more
solls and a miscellanaous area, in such an intricate
pattern or in such small areas that they cannot be shown
separately on the soil maps. The pattern and proportion
of the soils are somewhat similar in all areas. Dixboro-
Kibbie complex, 0 to 2 percent slopes, is an example.

Most map units include small scattered areas of soils
other than those for which the map unit Is named. Some
of these included eoils have properties that differ
substantially from those of the major soil or solls. Sueh
differences could significantly affect use and
management of the soils in the map unit. The included
soils ere identified in each map unit description. Some

small areas of strongly contrasting solls are identified by
a special symbal on the soil maps.

This survey Includes miscellaneous areas. Such areas
have litle or no soil material and support Iittle or no
vegstation. Pits, quarry, is an exampla. 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.

Tabie 4 gives the acreage and proportionate extent of
each map unil. Other tables (see “Summary of Tables")
give properties of tha sails and the limitations,
capabilities, and potentials for many uses. The Glossary
defines many of the terms used in describing the soils.

Soil Descriptions

An—Aquents, nearly lsvel. These neary level,
dominantly siity scils are in areas where the landscape
has been altered by construction activities. They are on
flats or in slight depressions. Some areas have been
used as a source of borrow material. Slope is 0 1o 2
percent. Araae range from 10 o 70 acres.

Typically, the upper 80 inches Is silt loam or slity clay
loam. It is a mixture of material from the subsoil and
substratum of natural solls. In some places much of the
surface layer, subsoll, or substratum has been removed.
In other places soil material has been added, Much of
the original surface has been graded. The sail material in
the higher areas has been used to fill depressions. The
resulting mixture cannot be classified at the series level,

Tilth Is poor. Many areas are calcareous at the
surface. The avallable water capacity varies, and the
confent of organic matter is generally very low.

Most areas have only a sparse cover of vegetation
and are idle. A few areas are farmed. The surface layer
crusts after hard rains. This crusting reduces the rate of
water infiltration and restricts the emergence and growth
of seediings. These soils have a seasonal high water
table in most areas, especially In depressions ar bowl-
shaped areas where water accumulates. The excessive
wetness limits plant growth. Stands of grasses or
legumes can be improved by mulching, applying fertilizer,
and seading. The root zone can be Improved by
blanketing the area with topsoi. The specles selected for
planting should be those that can withstand alkaline and
wet conditions.
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The sultability of these soils for bullding site
development and septic tank absorption fields varies.
The poor Internal drainage Is a major limitation. Onsite
investigation Is needed to determine the suitability for
any proposed use. Providing sultable base material and
installing a drainage system improve parking lots and
local roads.

No land capability classification or woodland ordination
symbol is assigned.

BaB—Belmore loam, 2 to & percent slopes. This
gently sloping, deep, well drained soil is In undulating
areas on stream terraces, outwash tarraces, and beach
ridges. Most areas are long and narow and range from
10 to 200 acres.

Typically, the surface layer is brown, friable loam about
7 Inches thick. The subsaoil is brown and dark brown,
friable clay loam, gravelly clay loam, and gravelly sandy
clay loam aboul 23 inches thick. The upper part of the
substratum Is mixed grayish brown and pale brown,
mottled, loose gravelly loamy sand and sand. The lower
par to a depth of about 60 Inches |s brown, friable
sandy loam. In some areas the surlace layer is sandy
loam, leamy sand, or silt loam.

Included with this soil in mapping are small areas of
the somewhat poorly drained Haskins, Kibbie, and Rimer
solls in the lower lying landscape positions. Also
included are small areas of Spinks soils. These soils
hava mora sand in the subgoil than the Balmore soil.
They are on beach ridges. Included soils make up about
5 percent of most areas.

Permaability is moderatealy rapid in the subsoll of the
Balmore soil and rapid in the substratum. Runcf is
medium. The roct zone generally is deep. The available
water capacity is moderate. The content of organic
matter is moderately low. The surface layer can be easily
lilled throughout a fairly wide range in moisture contant.
The subsoil is medium acid or slightly acid in the upper
part and slightly acid or neutral in the lower part

Most of the acreage is used for corn, soybeans,
wheat, oats, hay, or pasture. Some areas are used for
truck crops or sugar beets. This soil i moderately well
suited to com, soybeans, and small grain. The surface
layer reaches the optimum moisture content for tillage
soon after rains. The soil dries early In spring. Because
of the limited available water capacity, it is better suited
to early maturing crops than to crops that mature late In
BLUIMIMaT.

Droughtiness and the hazard of erosion are the main
management concems in cultivated areas. This soll Is
well suited to irrigation. A system of conservation tillage
that leaves crop residue on the surface, cover crops,
and grassed waterways reduce the runoff rate and help
to prevent excessive soil loss. Incorporating crop residue
or other organic material into the surface layer increases
the raie of waler infiltration, improves tith and fertility,
helps to prevent axcessive crusting, and improves the
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eoil-seed contact. Because plant nutrients are leached at
a moderately rapid rate, smaller, more frequent or timely
applications of fertilizer and lime are better sulted than
one large application.

This soil is well suited to deep-rooted grasses and
legumes for hay and pasture and to grazing early in
spring. Pastures and meadows of shallow-rooted
lsgumes and grasses tand to dry out when rainfall is
below normal.

This soll s well suited to trees and shrubs. Remaving
vines and the less desirable trees and shrubs helps to
control plant competition.

This soll is well suited to buildings. septic tank
absorption fields, and local roads and streets.
Maintaining & plant cover reduces the runoff rate and the
risk of erosion during construction. The effluent in septic
tank absorption fields drains freely but can poliute
underground water supplies. Installing the absorption
fisld in suitable fil material improves the filtering
capacity. The soil ia suitable for lawns.

The land capabliity classification Is lle. The woodland
ordination symbol is 2a.

BaA—Bannington siit loam, 0 o 2 percent siopes.
Thia nearly level, deep, somewhat poorly drained soll is
on broad flats on lake plains. Areas range from 10 to 40
acres. Most are imegular in shape.

Typically, the surface layer is dark grayish brown,
friable silt loam about 8 inches thick. Tha subsall Is
grayish brown and brown, mottied, friable and firm silty
clay loam and clay loam about 27 Inches thick. The
substratum to a depth of about 80 inches is brown,
maitied, firm silty clay loam. In some areas the surface
layer is loam.

Included with this soll in mapping are small areas of
Haskins soils on low knolls and the well drained
Dunbridge soils, which are moderaiely deep over
bedrock. Haskins soils have less clay in the subsoil than
the Bennington soll. Also included are small areas of the
very poorly drained Hoytville and Lenawee soils in slight
depregsions. Included scils make up about 10 percent of
most areas.

Permeatbility is slow in the Bennington soil, and the
available water capacity is moderate. The content of
organic matter also is moderate. The shrink-swell
potential is moderate in the subsoil. The potential for
frost action is high. Runoff is slow. Tilth Is good. A
perched seascnal high water table is at a depth of 12 to
30 inches during extended wet periods. The root zone
?_Enﬂrdhr Is moderately deep over compact glacial till,

he subsoll is medium acid to very strongly acid In the
upper part and very strongly acid to neutral in the lower
part.

Most areas are farmed. This soil is well suited 1o row
crops and small grain. The wetness is the main
imitation. Both surface and subsuriace drains are
needed. Minimizing tilage and incorporating crop residue
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or other organic material into the surface layer improve
filth and fertility, increase the rate of water infiltration,
help to prevent excessive crusting, and improve the soil-
seed contact. Leaving crop residue on the surface in the
fall and not plowing until spring help to protect the sail
against erosion.

Thig soil Ig well suited to pasture and hay, but it is
poorly suited to grazing early In spring. Grazing when the
soll ia wet resuits in surface compaction, poor ftilth, and
damage to pasture plants. Proper stocking rates,
salaction of suitable species for planting, pasture
rotation, and timely deferment of grazing halp to keep
the pasture in good condition.

This soll is well suited to the traes and shrubs that can
withstand some wetness, Removing vines and the lesa
desirable trees and shrubs helps to control plant
compaetition.

Because of the slow permeability and the seasonal
wetness, this soil is only moderately well suited to
buildings and Is poorly suited to septic tank absorption
fields. A drainage system Is needed. Protective coatings
on the exterior of basemeant walls help to kasp
basements dry. Grading sites for buildings and septic
tank absorption fields can improve surface drainage.
Increasing the size of septic tank absorption fielda helps
1o overcome the restricted permeability. Installing
perimeter drains around the absorption fislds halps to
lower the seasonal high water table. Installing a drainage
system and providing suitable base mataral help to
prevent the damage to local roads and sireets caused
by frost action and low strength.

The land capability classification is llw. The woodland
ordination symbol Is 2a.

BkB—Bixler loamy fine sand, 2 to 6 percent
slopes. This gently sloping, deep, somewhat poarly
drained soll is on ridges and low knolis on outwash
plains and beach ridges. Most areas are long and namrow
and range from 4 to 50 acres in size.

Typically, the surface layer Is very dark grayish brown,
iriable loamy fine sand about B inches thick. The
subsurface layer I3 brown and yellowish brown, very
friable loamy fine sand about 14 inches thick. It is
mottled in the lower part. The subsoil is about 18 inches
thick. The upper part is yellowish brown, mottied, friable
fine sandy loam, and the lower part Is brown and grayish
brown, mottied, firm silty clay loam. The substratum to a
depth of ahout B0 inches is gray, mottled, friable siit
loam. In some areas the surface layer is sandy loam or
fine sandy loam. In other areas the soil is moderately
well drained.

Included with this soil in mapping are small areas of
the very poorly dralned Colwood and Lenawee soils in
depressions and small areas of Kibbie scils. Kibbie soils
have more clay in the upper part than the Bixler soil.
Their positions on the landscape are similar to those of
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the Bider soil. Included soils make up about 15 percent
of most areas,

Permeability is rapid in the upper part of the Blxler soll
and moderate in the lower part. The available water
capacily is moderate. The content of organic matter is
moderataly low or low. Runoff is slow, The subsoil is
slightly acid to mildly alkaline. The surface layer can be
worked throughout a wide range of moisture content. A
seasonal high water table is at a depth of 24 to 42
inches during extendad wel pericds. The root zone is
deep.

Mosi areas are farmed. This soil is moderately well
suited 1o corn, soybeans, wheat, and spacialty crops.
The seasonal wetness and the hazards of erosion and
soil blowing are the main management concerns. Also,
the soll is droughty during extended dry periods. Soll
blowing occurs when the vegetative cover is sparse or
the surface is bare. Applying a conservation tillaga
systemn that leaves crop residue on the surface, planting
cover crops, and establishing grassed waterways
conserve moisture and help to control soil blowing and
erosion. Aetuming crop residue to the soil or adding
gther organic material improves ferlility and increases
the rate of water infillration. Because of the uneven
landscape, most areas of cropland are drained by
randomly spaced subsurface drains.

This soil is moderataly wall suited to pasture and hay.
A cover of hay or pasture plants helps to control soil
blowing. No-tlll reseeding helps to control soil blowing
and erpsion.

This soil Is well suited 1o trees and shrubs.
Establishing seedlings is difficult during the drer part of
the year. Planting seedlings that have been transplanied
once reduces the seedling mortality rate. Removing
vines and the less desirable trees and shrubs helps to
control plant competition.

This soil is only moderately well sulted to bulldings and
septic tank absorption fields because of seasonal
wetness and seepage. Because of the wetness, il is
batter suited to dwellings without basements than to
dwellings with basements. Drainage ditches and
subsurface drains help to lower the seasonal high water
table. Grading bullding sites helps to provide good
surface drainage away from foundations.

Installing perimeter drains around septic tank
absorption flelds helps to lower the seasonal high water
table in this soll. The soll readily absorbs but does not
adequately filter the effluent from saptic tanks. Tha poor
filtering capacity can result in the pollution of ground
water supplles. Providing suitable fill material Improves
the filtering capacity. Installing a drainage system and
providing suitable base maiterial help to prevent the
damage to local roads and streets caused by frost action
and wetness,

The land capability classification is lle. The woodland
ordination symbol is 2s.
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BoA—Blount siit loam, D to 2 percent siopes. This
nearly level, deap, somewhat poorly drained soil is in
broad areas on till plains. Most areas are iregular in
shape and range from 10 lo 50 acres.

Typically, the surface layer is brown, friable silt loam
about 7 inches thick. The subsoil is yellowish brawn,
mottled, firm clay loam about 24 inches thick. The
substratum o a depth ol about 80 inches Is yellowish
brown, mottied, firm clay loam.

Included with this sail in mapping are small areas of
the moderately well drained Glynwood and somewhat
poorly drained Haskins soils on low knolis and the very
poorly drained Pewamo soils in depressions and along
drainageways. Included soils make up about 15 percent
of most areas.

Permeability is slow or moderately slow in the Blount
soil, and the available water capacity is moderate. The
content of organic matter also is moderate, Runoff is
slow. The upper part of the subsoil ranges from very
strongly acid to slightly acid and the lower part from
medium acid to mildly alkaline. This soll crusts easily
after heavy rains. A parched seasonal high water table Is
at a depth of 12 to 36 inches during extended wet
periods. The root zone generally is restricted by the
compact glacial till at a depth of 24 to 45 inches.

Most areas are farmed, This soil is well suited to comn,
soybeans, wheat, and oats. The seasonal wetness is the
main limitation. | delays planting and limits the cholce of
crops. Surface drains and land amoothing are commonly
needed. Subsurface drains are used to lower the
seasonal high water table. Applying a system of
consarvation tillage that leaves crop residue on the
surface and Incorporating crop residue or other organic
material into the surface layer improve tiith and fertility,
help to prevent excessive crusting, and Increass the
infiltration rate.

The soil is wel| suited 1o pasture and hay. Surface
compaction. poor tilth, a decreased Infiltration rate, and
retarded plant growth result from overgrazing or grazing
during wet periods, when the soil is soft and sticky.
Proper stocking rates, selection of sultable species for
planting, pasture rotation, timely deferment of grazing,
and weed control help to keep the pasture in good
condition.

A few areas support native hardwoods. This soll Is well
sulted to the trees and shrubs that can withstand some
wetness. Seedling mortality and the windthrow hazard
are savere, Planting seedlings that have been
transplanted once or mulching reduces the seedling
mortality rate. The windthrow hazard can be reduced by
harvesting techniques that do not leave the remaining
trees widely spaced.

Because of the slow or moderately slow permeability
and the seasonal high water table, this soil is only
moderately well sulted to bulldings and is poorly suited to
septic tank absorption fields. Ditches and subsurface
drains are needed. Grading building sites can keep

Sall Survey

surface water away from the foundation. Foundation
drains and protective coatings on the exterior of
basement walls help to keep basements dry. Increasing
the size of septic tank absorption fields helps 1o
overcomea tha restricted permeability. Installing perimeter
drains around the absorption fields helps to lower the
seasonal high water table, Local roads can be improved
by Installing a drainage system and providing suitable
base material.

The land capability dassification Is Ilw. The weodland
ordination symbol is 3c.

Bt—Bono siity clay. This deep, nearly level, vary
poorly drained soil is In depressions. It Is subject to
ponding, Most areas range from 3 to 20 acres and are
irregular in shape. Slope is 0 to 2 percent.

Typically, the surface layer is very dark gray and black,
firm silty clay about 11 inches thick. The subsol Is dark
gray and gray, mottled, firm silty clay and clay about 43
inches thick. The substratum to a depth of about 60
inches is grayish brown, mottied, firm clay. In some
areas the dark surface layer is thinner.

Included with this soil in mapping are small araas of
the somewhat poorly drained Fulton soils on slight rises.
These soils make up about 5 percent of most areas.

Permeabliity Is slow or very siow In the Bono soil, and
the available water capacity is moderate. Runoff is very
slow or ponded. A saasonal high water table is near or
above the surface during extended wet periods. The
subsail is strongly acid or medium acid in the upper part
and mildly alkaline or neutral in the lower parl. The
content of organic matler Is high. The root zone
generally is deep.

Most of the acreage is cropland. Corn, soybeans, and
small grain are the principal crops. This soll Is
moderately wall suited to corn and soybeans. In some
years stands of small grain are poor in araas that are
inadequately drained. Most areas have been drained.
Where drainage outlets are available, subsurface drains
are commonly used to lower the seasonal high water
table. They should be closely spaced for uniform
drainage. Surface drsins and drainage ditches are used
in many areas to remove excess surface water, Dikes
and pumps are used in some areas where drainage
Qullets are not available. The soil should be worked
within a narrow range of moisture conten! becauss |t
bacomas compacted and cloddy i tilled, grazed, or
harvested when wet. It cracks as it dries. Planting cover
crops and refurning crop residue to the soll Improve tiith
and increase the rate of water infiltration.

This soil is moderately well suited to woodland (fig. 5).
Tha use of planting and harvesting equipment Is limited
by wetness. The trees should be logged and planted
during the drier parts of the year. The species selected
for planting should be those that can withstand wetness
and a high clay content in the surface layer and subsoil,
Planting seedlings that have been transplanted once
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reduces ihe seedling mortality rate. Remaving vines and
tha less desirable trees and shrubs helps to contral plant
competition,

This soil is poorly sulted to buildings and generally
unsulted to septic tank absorption fields. Grading building
sites helps to keep surface water away from the
foundation. Backfilling along foundations with material
that has a low shrink-swell potential and Installing drains
at the baze of footings help to preveni the structural
damage caused by shrinking and swelling and help to
keep basements dry. Protective coatings on the exterior
of basement walls also help to keep basements dry.
Installing a drainage system and providing suitable base
matesial help to prevent the damage 1o local roads and
sirests caused by low strength, ponding, and shrinking
and sweliing.
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The land capabiiity classification is |liw. The woodland
ordination symbol is 3w.

ChB—Casialla very stony loam, 1 to 6 percent
siopes. This moderataly deep, nearly level and genily
sloping, well drained soil is on knolls and slight rises on
lake plains. Stones are on the surface. They are
subrounded or angutar and range from 10 Inches to
almost 4 fest across. They are aboul 5 lo 30 feet apart.
Most areas are oval or Iregular in shape and range from
5 to 50 acres.

Typically, the surface layer Is very dark gray, friable
very stony loam about 6 inches thick. The subsoil is dark
brown, friable very flaggy loam about 12 inches thick.
The substratum is dark brown, very friable extremely

Figure 5.—An area of Bono sllty clay used as woodland.
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flaggy loam about 6 inches thick. Dolomitic limestone is
at a depth of about 24 inches.

Included with this soll in mapping are small areas of
Dunbridge and Milisdale solls. Dunbridge soils have
fewer coarse fragments and more clay throughout than
the Castalia soil. The very poorly drained P.iilldn.ln soils
are in depressions. Also included are a few areas of
solls underlain by massive, unfractured bedrock, nearly
level and concave areas where waler ponds during
extended wet periods, small areas of rock outcrops, and
areas where bedrock is at a depth of 10 1o 20 inches.
Included soils make up about 10 percent of most areas.

Permeabllity Is rapid in the Castalia soll, and the
avallable water capacity Is very low. This soil is quite
droughty during dry periods. Runoff is slow. The subsoil
typically is mildly alkaline. The content of organic matter
la high. The root zone Is moderataly desp.

Some areas are pastured. This soil is generally not
suited to cultivation. It is poorly suited to pasture. It can
be grazed early in spring. Surface stones and
droughtiness are the main management concerns, The
grasses and legumes that can withstand the
droughtiness should be selected for planting.

Mosi of the acreage supports brush. This sail is poarly
suited to woodland. The species selected for planting
should be those that can withstand droughtiness and a
limited root zone. Surface stones limit the use of
equipment. In most areas the trees can be logged
around the siones.

Becausa the surface is stony and bedrock Is at a
depth of 20 to 40 inches, this soil is poorly suited to
buildings and saptic tank absorption fields. It is better
suited to houses without basements than to houses with
basements. Blasting of the bedrock is generally needed
before a basement can be constructed or underground
utiities installed. Stones should be removed prior to
construcfion and before lawns are established. The
affluent In septic tank absorption fields can move
through figeures in the bedrock and pollute underground
water supplies. A central sewage syaiem should be
used, or the absorption fields should be Installed on
elevated mounds in which 4 feet or more of soil with a
good filtering capacity covers the bedrock,

The land capability classification is Vls. The woodland
ordination symbol is 5f.

Co—Colwood fine sandy leam. This nearly level,
deep, very poarly drained soil is on flats and in
depressions on lake plaine and outwash plains. The
lower parts of the depressions can be ponded by runoff
from higher lying adjacent soils. Slope I8 0 10 2 percent.
Most areas are long and narrow and range from 4 fo 40
BCres.

Typically, the surface layer is black, fiable fine sandy
loam about 11 inches thick. The subsoll Is about 45
inches thick. The upper part is grayish brown and gray,
mottied, friable and firm sandy clay laam, and the lower
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part is gray, mottied, firm silty clay loam. The substratum
to a depth of about 65 inches is gray, mottied, firm silly
clay loam. In some areas the surface layer s siity clay
laam.

Included with this sail in mapping are small areas of
the somewhat poorly drained Bixler, Dixboro, and Kibbie
soils on slight rises. Also included are areas of Lenawee
solls. These soils contain more clay in the subsoil than
the Colwood sail. Their positions on the landscape are
gimilar to those of the Colwood soil. Included scils make
up about 10 percent of most areas.

Permeability is moderate In the Colwood soll. The
conten! of organic matter is high. The available water
capacity also is high. Runoff is very slow or ponded. The
subsoil is slightly acid to mildly alkaline. Tilth is good.
The seasonal high water table is near or above the
gane during extended wet periods. The root zone is

p.

Most areas are farmed. If wall managed, this soil is
suited to row crops, such as com and soybeans, grown
year after year. It is well suited to wheal, oats, and
speclalty crops,

The wetness is the main limitation In cuitivated areas.
Unless an adsquate drainage system is installed, poor
stands of wheat and oats can be expected in most
years. Surface drains are commonly needed. Subsurface
drains are used 1o lower the seasonal high water table,
but suitable outlets are not readily available in some
areas. Timely tilage halps to prevent surface
compaction. Soll blowing ia a hazard. Cover crops and &
system of conservation tillage that leaves crop residus
on the surface are needed, espedally if the soil is usad
for row crops year after year. Incorporating crop residue
or other organic matter into the surface layer increases
the rate of water infiltration, helps to maintain tilth,
reduces the hazard of soll blowing, and improves the
soil-seed contact.

This soll s well sulted 1o grasses and legumes for hay
and pasture. Even il the =oil is drained, controlled
grazing is needed. The surface layer compacts easily if
the pasture Is grazed during wet periods, when the soil is
soft and sticky. Pasture rotation and restricted grazing
during wet periods help to keep the pasturs in good
aondition.

A few small areas support native hardwoods, This soll
Is well suited to water-tolerani trees and shrubs.
HRemoving vines and the lass desirable trees and shrubs
helps to control plant competition. Wetness limits the
use of planting and harvesting equipment in winter and
spring. The trees should be logged during the drier parts
of the year. Frequent, light thinning and harvesting
increase the vigor of the stand and reduce the windthrow
hazard. Planting seedlings that have been transplanted
once reduces the seedling mortality rate.

Because of ponding, this soll is poorly suited to
bulldings and generally unsufited to septic tank
absorption flalds. Sudace drains and storm sewers are
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needed. Subsurface drains also are used to lower the
seasonal high waler table. Installing a drainage system
and providing sultable base material help to prevent the
damage to local roads and streets caused by frost action
and ponding. Excavation |s imited by the seasonal high
water table in winter and spring. Sloughing is a hazard in
shallow excavations.

The land capability classification is liw. The woodland
ordination symbol is 2w.

DeA—Del Rey siit loam, 0 to 2 percent slopes. This
deep, nearly level, somewhat poorly drained soil is on
slight rises on lake plains. Most areas are irregularly
shaped and range from 4 to 40 acres.

Typically, the surface layer is dark grayish brown,
friable siit ioam about 8 inches thick. The subsoil is
brown and grayish brown, mottied, firm silty clay loam
about 37 inches thick. The substratum to a depth of
about 86 Inches Is grayish brown, mottied, firm siit loam.
in a few areas the soil is more sloping. In some areas it
contains some gravel throughout. In other areas it
containa some gravel in the substratum.

Included with this soil in mapping are small areas of
the very poorly drained Lenawee and somewhat poorly
drained Fulton and Kibble soils. Lenawee soils are on
flats and in depressions. Fulton soils are in landscape
positions similar to those at the Del Rey soil. Kibbie solls
are on lake plains, on delias, and along the edges of the
higher beach ridges. Included solls make up about 10
percent of most areas.

Permeability is slow in the Del Ray soil, and the
gvailable water capacity is moderate or high. Runoff is
slow. A seasonal high water table Is at a depth of 12 to
36 inches during extended wet periods. The subsoil is
medium acid to neutral in the upper part and slightly acid
to moderately alkaline in the lower parl. The content of
organic matier is moderate. The root zone is moderately
deep or deap.

Most of the acreage is cropland. Corn, soybeans, and
small grain are the principal crops. Specialty crops are
grown in some areas, Drained areas are well suited to
crops. Most areas have been dralned. The wetness
delays planting and limits the choice of crops.
Subsurface drains are commonly used to lower the
seasonal high water table. The surface layer crusts after
hard rains. The crusting hinders seedling emergence.
Returning crop residue to the soll, applying a system of
conservation lillage that leaves crop residue on the
surface, and planting cover crops help to prevent
excessive crusting and erosion, Improve tilth, and
increase the rate of water infiltration. Tilling, harvesting,
and grazing when the soil is wet can cause compaction.

This soil is moderately well sulted to woodland. The
spacies selected for planting should be those that grow
well In a somewhat poorly drained soil that has a feirly
high clay confent. Planting seediings thal have been
transplanted once or mulching reduces the seedling

21

mortality rate. Harvesting techniques that do not leave
the remaining trees widely spacad raduce the windthrow
hazard.

This soil is moderaisly well suited to bulldings and
poorly sulted to septic tank absorption fields. Because of
the seasonal wetness, It is better suited to buildings
without basaments than to buildings with basements.
Grading building sites and septic tank absorption fislds
improves surface drainage. Installing drains at the base
of footings and coating the exterior basement walls help
to keep basements dry. Increasing the size of septic tank
absorption fields helps to overcome the rastricted
permeability. Instaling perimeter draine around the
absorption fields helps to lower the seasonal high water
table. Installing a drainage system and providing suitable
base material help to prevent the damage to local roads
and strests caused by frost action and seasonal
weinass,

The land capabllity classification Is llw. The woodland
ordination symbaol is 3¢.

DkA—Dixboro-Kibbie complex, 0 to 2 percant
slopea. These deep, nearly level, somewhal poorly
drained soils are on broad flats and slight rises on lake
plains and deltas. Most areas range from 100 to 200
acres. They are about 65 perceni Dixboro sandy loam
and 25 percent Kibbie fine sandy loam. The two soils
pccur as areas so intricately mixed or so small that
mapping them separately was not practical.

Typically, the Dixboro soil has a surface layer of very
dark grayish brown, friable sandy loam about 8 inches
thick. The subsoll Is yellowish brown and grayish brown,
mottled, friable sandy loam, coarse sandy loam, and fine
sandy loam about 29 inches thick. The substratum to a
depth of about B0 inchas Is grayish brown, very friabls
sandy loam and loosa sand. It is commonly mottled. In a
few areas the surface layer is gravelly sandy loam.

Typically, the Kibbie soll has a surface layer of very
dark grayish brown, friable fine sandy loam about 8
inches thick. The subsoll is ysllowish brown, motiled,
friable loam and sit loam about 15 inches thick. The
substratum to a depth of aboul 80 inches is grayish
brown and gray, mottled, friable, stratified silt loam and
fine sandy loam.

Included with these sails in mapping are small areas of
Bixler, Colwood, and Taedrow solle. Bixler apile have a
surface layer that is lighter colored than that of the
Dixboro and Kibbie solls, They are on long, narmow
ridges and low knolls. The very poorly drained Golwood
soils are in depressions. Tedrow sollz have less clay in
the subsoil than the Dixboro and Kibbie soils. They are
on slight rises. Included soils make up about 10 percent
of mosat areas,

Paermeahility is moderate in the Dixboro and Kibbie
splls. The available water capacity is moderate or high in
the Dixboro soil and high in the Kibbie soil. Runoff is
slow on both soils. The content of organic matter s




moderata. The root zone Is deep. The solls can be filled
throughout a wide range of moisture conditions. Thay
have a seasonal high water table at a depth of 12 to 24
inches during extended wet periods, The subsoil of the
Dixboro soil is neutral or slightly acid in the upper part
and mildly alkaline or moderately alkaline in the lower
part. The subsoil of the Kibble soil is slightly acid or
nautral.

Most areas are farmed. These solls are well sulted 1o
corn, soybeans, small grain, hay, and specialty crops.
The wetnass Is the main management concern. It delays
planting and limits the choice of crops. Subsurface
draine are commonly used to lower the seasonal high
water tabls. Soi blowing Is & hazard If the vegatative
cover Is inadequate. Incorporating crop residue or olher
organic material into the surface layer increases the rate
of water infilration, reduces the hazard of soil blowing,
and improves tilth, fertility, and the soil-seed contact

These solls are well sulted 1o pasture but are poorly
suited to grazing early In spring. Surface compaction,
retarded plani growth, and a decreased infiftration rate
result from overgrazing or grazing during wet peariods,
when the scil is soft and sticky. Proper stocking rates,
selection of sultable species for planting, pasture
rotation, timely defermant of grazing, and weed control
help 1o keep the pasture in good condition.

A few areas are used as woodland. These solls are
well suited o the trees and shrubs that can withstand
some wetness. Removing vines and the less desirable
trees and shrubs helps to control plant competition.

These soile are only moderataly well sulted to
buildings and septic tank absorption fields because of
the seasonal wetness. They are betier suited to houses
without basements than to houses with basemants. A
drainage system is effective in most areas. Grading
building sitee helps to keep surface water away from the
foundations. Foundation drains and protective coatings
on the exierior of basement walls help to keep
basements dry. If drains around foundations in tha
Dixboro soil outlet into a sump, the pump should be
large enough to handle a large volume of water.
Perimeter drains around septic tank absorption flelds
help to lower the seasonal high water table. Sloughing is
a hazard in shallow excavations, especially when the
soils are wet. Installing & drainage system and providing
suitable base material help to prevent the damage to
local roade and streats caused by wetness and frost
action.

The land capability classification is |lw. The woodland
ordination symbol is 2a.

Do—Dumps. This map unit consists mostly of setiling

basins used by ndustries for disposal of chemical waste.

Individual areas are 15 to 68 acres.

Little or no vegetation grows in these areas.
Redamation s difficult. When the dumps are no longer
usad as setiling basins, they should be filled in with

Soil Survey

substratum material and then blanketed with topsoll and
subsoil material from natural soils.

No land capability classification or woodland ordination
symbol is assigned.

DuB—Dunbridge sandy loam, 1 to 4 percent
slopes. This nearly level and gently sloping, moderately
deep, well drained soi is in iIregularty shaped areas on
the sides of ridges. Most areas are 10 to 100 acres.

Typically, the surface layer is dark brawn and very
dark grayish brown, friable sandy loam sbout B inches
thick. The subsoll is dark yellowish brown, friable sandy
clay loam and clay loam about 21 inches thick.
Limestone badrock s at a depth of about 30 inches. In
some areas the surface layer Is loam or siit loam.

Included with this soll in mapping are small areas of
the deep Belmore and Spinks soils and small areas of
the very poorly drained Millsdale soils in depressions.
Also included are small areas of Castalla soils, These
soils have a higher contant of coarse fragments
throughout than the Dunbridge soll, They are in
landscape positions similar to those of the Dunbridge
soll. Included solle make up about 10 percent of most
areas.

Permeabliity is moderately rapid in the Dunbridge soll,
and the available water capacity ia low. Runoff is slow.
This soil is droughty during extended dry periods. The
subsail is slightly acid or neutral in the upper part and
neutral or mildly alkaline In the lower part. The comtent of
organic matter is moderate. The root zone is moderately
deep.

Most of the acreage of this soll Is cropland or pasture.
This soil is moderatsly well suited to small grain, corn,
soybeans, hay, and pastura. it Is especially well suited to
early maturing crops. It warms and dries early in the
spring, thus permitting early planting and grazing.
Droughtiness s the main management concem. Soil
blowing is a hazard, Returning crop residue to the sail,
planting cover crops, and applying a system of
conservation fillage that leaves crop residue on the
surface help to control water erosion and soll biowing,
improve tiith, and conserve moisture,

Thig soil is moderately well suited to woadland. No
major hazards or imitations affect planting or harvesting.

This soil is moderately well suited to buikdings and
poorly suited to septic tank absorption flelds. It is better
suited to houses without basements than to houses with
basements because bedrock is at a depih of 20 to 40
inches. Blasting is sometimes needed in excavations for
basements and for underground utilities. Backfilling along
foundations with material that has a low shrink-swell
potential helps to prevent the structural damage caused
by shrinking and swelling.

The effluent in septic fank absorption fields can move
through fissures in the bedrock and pollute underground
water supplies. A central sewage system should be
used, or the absorption field should be installed on
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elevated mounds In which 4 feet or more of soll with a
good fiitering capacity covers the bedrock. If the soil is
used as a site for local roads and strests, replacing the
surface layer and aubsoil with good base material helps
i prevent the damage caused by frost action and by
shrinking and swelling.

The land capability classification is lils. The woodland
ordination symbal is 3a

FuA—Fulton silty clay loam, 0 to 3 percent slopes.
This deep, nearly level, somewhat poorly drained soll is
on lake plains. It is on slight rises and on slopes along
drainageways. Most areas are imegularly shaped and
range from 4 to 100 acres.

Typically, the surface layer is dark grayish brown, firm
silty clay loam about 12 inches thick. The subsoil is
brown and grayish brown, mottled, firm silty clay and clay
about 26 inches thick. The substratum to a depth of
about 60 inches Is light brownish gray, mottled, firm silty
clay. In some areas the surface layer is gilt loam or loam.
In other areas the substratum is silty clay loam.

Included with this soil in mapping are small areas of
Del Rey, Lucas, Nappanee, and Toledo solls. Del Rey
and Nappanee soils are in landscape positions similar to
those of the Fulton soil. Del Rey soils have less clay in
the subsoil and substratum than the Fulton soll, and
Nappanee soils have a higher content of sand and
coarse fragments throughout. The very poorly drained
Toleda soils are on flate and in depreasions. The
moderately well drained Lucas solls are on slope breaks
along drainageways. Included soils make up about 5
percent of most areas.

Permeability is slow or very siow in the Fulton soil, and
the available water capacity Is moderate. The subsoll is
slightly acid or neutral in the upper part and neutral to
modarataly alkaline in the lower part. Runoff is slow. The
root zone generally is restricted by the compact,
calcarsous lacustrine sediments at a moderate depth. A
perched seasonal high water table is at a depth of 12 t0
30 inches during extended wet perlods. The contant of
organic matter is moderata.

Most of tha acreage Is cropland. This soll is
moderataly well suited to com, soybeans, and small
grain. A drainage system is needed. Surface drains are
used to lower the seasonal high water table. The soil
should be tilled only within a limited range of moisture
content because it becomes compacted and cloddy if
workad whan wet and sticky. The surface layer crusts
after a hard rain. The crusling hinders seedling
emergence. Cover crops and a system of conservation
tillage that leaves crop residue on the surface help to
control erosion and improve tilth. Incorporating crop
residus or other organic material into the surface layer
increases the rate of water infiltration, improves filth and
fertiiity, helps to prevent excessive crusting, and
improves the soil-seed contact.

This sall Is moderately well sulted 1o pasture and hay.
Surface compaction, 2 decreased infiltration rate, and
retarded plant growth result from overgrazing or grazing
during wet pariods, whean the soil is soft and sticky.
Selection of suitable species for planting. pastura
rotation, proper stocking ratas, timely deferment of
grezing. a drainage system. and wead control help to
keep the pasture in good condition.

A few areas are used as woodland. This soil is
moderately well sulted 1o trees, The species selected for
planting should be thosa that can withstand soma
seasonal wetness and a high clay content in the subsoil.
Planting seedlings that have been transplanted once or
mulching reduces the seedling mortality rata. Harvesting
technigques that do not leave the remalining trees widely
spaced reduce the windthrow hazard.

This soil is poorly suited to buildings and septic tank
absorption fields. Because of the seasonel wetness and
8 high shrink-swell poteniial, it ls better suited to
buildings without basements than to builldings with
basements. Grading bullding sites and septic tank
absorption fields can Improve surface drainage. Coating
the exterior of basement wallz helps to keep basements
dry. Backfilling along foundations with material 1hat has a
low shrink-swell material and installing drains at the base
of footings help to prevent the structurel damage caused
by shrinking and swelling and help to keep basements
dry. Additional protection against shrinking and swelling
can ba provided by consiructing walls of poured
concrete thal are reinforced by sleeal and by pliasters.

Increasing the size of septic tank absorption fields
halps to overcome the restricted permeability of this soil.
Installing perimeter drains around the absorption fields
helps to lower the seasonal high water table. Instaling a
drainage system and providing suitable base material
help to preven the damage o local roads and streets
caused by a high shrink-swell polential and low strength.

The land capability classification is lliw, The woodland
ordination symbal is 3¢

Ge—Gllford fine sandy loam. Thie desp, nearly level,
very poorly drained soil is on broad flats and in
depressions on outwash plains and lake plains. It Is
subject to ponding. Slope ia 0 1o 2 percent. Areas range
from 10 to 80 acres. Most arae imegularly shaped, but
some are long and namow.

Typically, the surface layer is black, friabla fine sandy
Iloam about 14 inches thick. The subsoil is gray, grayish
brown, and light brownish gray, mottled, friable sandy
loam and fine sandy loam about 28 inches thick. The
substratum to a depth of about 60 inches is brown and
graylsh brown, mottled, locse loamy sand.

Included with this soil in mapping are smail areas of
the somewhat poorly drained Dixboro and Kibbie soils on
slight rises. Also included are small areas of Colwood
and Granby soils, which are intermingled with areas of
the Gilford soil. The subsoll of Colwood solls has more
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clay than that of the Gilford soi, and the subsoil of
Granby soils has less clay. Included soils make up about
15 parcent of most areas.

Permeability is moderately rapid In the Giiford soll, and
ihe available water capacity is moderate. Runoff is very
slow or ponded. The content of organic matter is
moderate. A seasonal high water table is near or above
the surface during extended wet periods. The root zone
is deep In drained areas.

Most of the acreage is cropland. This soll is well suited
1o com, soybeans, and small grain and to some specialty
crops. Aow crops can be grown year after year If good
managemenl is applied. Ponding damages small grain in
some years, A drainage system Iz needed. Subsurface
drains are commonly usad to lower the saasonal high
water fable. Soil blowing is a hazard. It can be controlled
by a system of conservation tillage that leaves crop
residue on the surface and by windbreaks,

This soil is well suited to hay and pasture, but It ls
poorly suited to grazing during wet periods unless it is
drained. Grazing when the soil is wet results in surface
compeaction and damages ihe plants.

This soil is8 moderataly well suiled to trees. The trees
selected for planting should be those that can withstand
wetness. The use of planting and harvesting equipment
is restricted when the soll is wet. The trees should be
logged during the drier parts of the year. Removing vines
and the less desirable trees and shrubs helps to control
plant competition. Planting seedlings that have been
transplanted once reduces the seedling mortality rate.
The windthrow hazard can be reduced by harvesting
techniques that do not leave the remaining trees widely
spaced.

Bacause of ponding, this soil is poorly suited to
buildings without basements and generally is unsuited to
buildings with basements and to sepfic tank absorption
fields. Grading building sites helps to keep surface water
away from the foundation. Foundation drains and
protective coatings on the exterior of basamant walls
help to keep basemeants dry. If draine around foundations
outlet into a sump, the pump should be large snough to
handle an extremely large volume of water. Insialling a
drainage system and providing suitable base material
halp to prevant the damage 1o local roads and streats
caused by ponding and frost action. Suitable fill material
can elevate the roads and strests above high ponding
levels. Excavation is limited during winter and spring
because of ponding and sloughing.

The land capability classification is |lw. The woodland
ordination symbol ia dw.

GiB—Gilenford slit loam, 2 to 8 parcent slopes. This
gently sloping, deep, moderately well drained soil is on
lake plains and terraces along streams. Most areas are
long and narrow or are broad and Iregularly shaped.
They range from 5 to 30 acres.

Soil Survey

Typically, the surface layer is brown, friable silt loam
about 8 inches thick. The subsoil is brown and yallowish
brown, mottled, friable silty clay loam and silt loam about
32 inches thick. The substratum to a depth of about 80
inches is brown and yellowish brown, mottied, friabie silt
loam and silty clay loam. In some areas the subsoil has
thin layers of very fine sandy loam. In a few areas slopes
are more than 6 percent. In a few places the scll is well
drained.

Included with this soil in mapping are small areas of
the somewhat poorly drained Del Rey and Kibbie soils in
the slightly lower landscape positions. Also included are
small areas of Colwood and Glynwood soila. The very
poorty drained Colwood solls are in depressions.
Glynwood soils have a higher content of coarsa
fragments throughout than the Glenford soil. Also, thay
ara on more undulating topography. Included soils make
up about 15 percent of most arsas.

Permeability is moderately slow in the Glenford soil.
Aunoff is medium. A perched seasonal high water table
is at a depih of 24 to 42 inches during extandad wet
periods. The root zone Is deep. The available water
capacity Is moderate or high. The content of organic
matter is moderate. The subsoil is medium acid to
neutral,

Most of the acreage is cropland. This &oil is well suited
to corn, soybeans, and small grain. The erosion hazard
and surface crusiing are the maln management
concerns, A system of conservation tillage that leaves
crap residue on the surface, cover crops, and grassed
waterways help to control ergsion. Incorporating crop
residua or other organic material into the surface layer
improves tilth and fertility, increases the rate of water
infiltration. helps to prevent excessive crusting, and
improves the soil-seed contact. Randomly spaced
subsurface drains are needed in arsas of the wetler
Included solls,

This soil is well suited to pasture and hay. Surface
compaction, retarded piant growth, poor tilth, and an
increased runoff rate result from overgrazing or grazing
during wet periods, when the soil is soft and sticky.
Proper stocking rates, selection of suitable specles for
planting, pasture rotation, timely deferment of grazing,
and weed coniral help to keep the pasture in good
condition,

A few small areas support native hardwoods. This soil
Is well sulted to trees. Removing vines and the less
desirable trees and shrubs helps to control plant

This soll ia moderately well suited to buildings and
saptic tank absorption fields. It is better suited to houses
without basemants than to houses with basements.
Grading building sites helps to keep surface water away
from the foundation. Foundation drains and protective
exterior coatings on basement walls help to keep
basememns dry. Backflling along foundations with
material that has a low shrink-swell potential helps to
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prevent the structural damage caused by shrinking and
awelling. The increasad runoff and erosion thal occur
during construction can be controlled by maintaining a
plant cover wherever possible.

Increasing the size of septic tank absorption fields
helps to overcome the restricted permeabillity of this soll.
installing perimeter drains around the absorption fields
helps 1o lower the seasonal high water table. Installing a
drainage system and providing suitable base matarial
help to prevent the damage to local roads and streets
caused by low strength and frost action,

The land capabillity classification is |le. The woodland
ordination symbol is 1a.

GwB—Glynwood siit loam, 2 to & percent siopes.
This gently sloping, deep, moderately well drained soll Is
on lake plains and fill plains. It is on knolls, on ridges,
and on side slopes at the head of drainageways. Most
areas are long and narrow or irregular in shape. They
are 4 o 25 acres.

Typically, the surface layer is dark grayish brown,
friable silt loam about 8 inches thick. The subsoil is
about 27 inches thick. The upper part is dark yellowish
brown, mottied, firm clay loam and silty clay, and the
lower part Is brown, mottled, firm clay loam. The
substratum to a depth of about 60 Inches is brown,
mottled, firm siity clay loam. In places the sail is well
drained and has less clay in the subsoil and subsiratum.

Included with this soil in mapping are small areas of
the somewhat poorly drained Bennington, Haskins, and
Mappanee sagilz on the lower parts of slopes; small areas
of an eroded soil on the upper parts of slopes; and small
areas of the very poorly drained Hoytville sgils on the
low parts of the landscape. In the eroded soll, the
surface layer is silty clay loam or clay loam and tilth is
fair. Alsa included are small areas of Glenford solls.
These soils have a lowsr content of sand and coarse
fragments in the subsoll and substratum than the
Glynwood soils. They are In landscape positions similar
to those of the Glynwood soil. Included soils make up
about 15 percent of most areas.

Permeability is siow in the Glynwood =oll. The
available water capacity and the content of organic
matter are moderate. Runoff is medium. The subsoil is
medium acid to neutral in the upper part and neutral to
moderately alkaline in the lower part. Tlith is good. The
root zone is restricted by the compact, calcareous glacial
iill below a dapth of 22 to 40 inches. A perched
saasonal high water table Is at a depth of 24 to 42
inches during extended wet pericds.

Mosi areas are farmed, This soil is well suited to row
crops and small grain. If cultivated crops are grown,
arosion is the main hazard. i can be controlled by a
syatem of conservation tillage that leaves crop residue
on the surface, by cover crops, and by grassed .
waterways. Incorporating crop residue or other organic
material into the surface layer Improves tlith and fertility,
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increases the rate of water infiltration, helps to prevert
excessive crusting, and improves the soil-seed contacl.
Randomly spaced subsurface drains are needed in areas
of the wetter included soils.

A cover of pasture plants or hay Is effective in
controliing erosion. Surface compaction, retarded plant
growth, poor filth, and an increased runoff rate result
from overgrazing or grazing during wet pariods, when the
soil is soft and sticky. Proper stocking rates, selection of
sultable species for planting, pasture rotation, timaly
deferment of grazing, and weed control help to keep the
pasture in good condition.

A few small areas support native hardwoods. This soil
Is well sulted to trees and shrubs. Remaving vines and
the less desirable trees and shrubs helps to control plar
competition. Planting seadlings that have been
transplanied once or mulching reduces the seedling
morntality rate. Harvesting technigues that do not leave
the remaining trees widely spaced reduce the windthrow
hazard.

This soil iz only moderately well sulied to bulldings and
I3 poorly suited to septic tank absorption fiekis because
of the seasonal weiness, the shrink-swell potential, and
the slow permeability. If properly designed and installed,
8 dreinage system effectively reduces the wetness and
the shrink-swsall potential in some areas. The soil is
better sulted to houses without basements than to
housas with basements. Grading building sites helps to
keep surface watar away from the foundation.
Foundation drains and protective coatings on the exterior
of basement walls help to keep basements dry. Instaling
a drainage system and providing sultable base material
help to prevent the damage to local roads and streets
caused by frost action and low sirength. The increased
runoff and erosion that occur during construction can be
controlled by maintaining a plant cover wherever
possibla.

Increasing the size of septic tank absorption fields
helps to overcome the restricted permeability of this soll.
Installing perimeter drains around the absorption fields
helps to lower the seasonal high water lable.

The land capability classification ie lle. The woodland
ordination symbol is Zc.

Gx—Granby loamy sand. This nearly level, deep,
very poorly drained soil is on flats and in dapressions on
lake plains, on toe slopes of beach ridges, and on
imterbeach ridges. It receives runoff from higher lying
adjacent soils and is subject to ponding. Slope is D to 2
parcent. Most areas are long and namow or imegular in
shaps and range from 4 o 20 acres.

Typically, the surface layer is black, very friable loamy
sand aboul 12 inches thick. The subsoll s gray, mottied,
very friable loamy sand and sand about 12 inches thick,
The substratum to a depth of about 60 inches is gray,
mottied, loose sand. In some areas the surface layer is




muck about 1 to 5 inches thick. In other areas the
substratum s sandy loam.

Included with this soil In mapping are small oval areas
of the somewhat poorly drained Tedrow and well drained
Spinks soils on slight rises, Also included are small areas
of Gilford scils. These soils contain more clay in tha
subsoll than the Granby soil. Thair positions on the
landscape are similar to those of the Granby soil.
Included solls make up about 15 percent of most areas.

Permeability is rapid in the Granby soil. Tha root zone
is deap in drained areas. The subsoil is slightly acid 1o
mildly alkaline, Runaff is very slow or ponded. A
seasonal high water table is near or above the surface
during extended wet periods. The available water
capacity Is low, but the water supply generally is
adequate for plant growth even during dry periods. The
content of organic matter is high.

Most areas are farmed. This soil is moderately well
suited to com, soybeans, hay, and pasture. The wetness
is the major management concem. A surface drainage
system Is commonly used to remove excess surface
water. Subsurface drains are used to lower the water
table where adequate outlets are available. They can
become filled with fine sand unless some type of filtering
material is used. Salecting drains that have a fiber
envelope or adding a gravel or crushed stone filter
around the drain helps to keep the fine sand from filling
the drain. Leaving crop residue on the surface helps to
control erosion.

This soil is suited to a variety of pasture plants. Water-
tolerant species grow best. Grazing when the soi Is wet
can damage the plants,

This soil is moderately well suited to woodland. The
seasonal wetness limits the use of equipment The trees
should be logged during the drier parts of the year. The
trees selectad for planting should be those that can
withstand wetness. Frequent, light thinning and
harvesting increase the vigor of the stand and reduce
the windthrow hazard. Removing vines and the less
desirable trees and shrubs helps to control plant
competifion. Planting esedlings that hava been
transplanted once reduces the seedling mortality rate.

This soil is poorly suited to buildings without
pasements and generally is unsuited to buildings with
basements and to saptic tank absorption fields. Excess
water can be removed by a drainage system in areas
where adequate outlets are avallable. Grading building
sites helps to keep surface water away from the
foundation. Foundation drains and protective coatings on
the exterior of basement walls help to keep basements
dry. If drains around foundations outlet into a sump, the
pump should be large enough to handle an extremely
large volume of water, Suilable fill material can elevate
local roads and streets above high ponding levels.

The land capability classification is IVw, The woodland
ordination symbol s 4w,

Soll Survey

HaB—Haskins sandy loam, 1 to 4 percent siopes.
This nearly leval and gently sloping, deep, somewhat
poorly drained soil is on stream terraces, lake plains, and
till plains. Most areas are irregular in shape and range
from 4 to 30 acres,

Typically, the surface layer is dark grayish brown,
friable sandy loam about 8 inches thick. The subsurface
layer Is grayish brown, mottied, friable sandy lpam about
3 Inches thick. The subsoll I grayish brown and
yellowish brown, mottled, friable and firm sandy clay
lnam, clay loam, and gravelly clay loam about 6 inches
thick. The substratum 1o a depth of about 60 inches is
brown and dark yellowish brown, mottled, firm silty clay
loam. In some areas the surface layer is very dark gray.
In other areas it is sill loam.

Included with thie seil in mapping are emall areas of
the well drained Belmore soils on knolls and the very
poorly drained Hoytville and Mermill soils In
drainageways and depressions. Also included ars smail
areas of Bannington soils. These solls contain more clay
in the upper and middla parts of the subscil than the
Granby soll. They are in the slightly higher landscape
positions. Included soils make up about 10 percent of
most areas.

Permeability is moderate in the subsocil of the Haskins
soil and slow or very slow in the substratum. Runoff is
slow. The available water capacity and the content of
organic matter are moderate, The subsoil is strongly acid
o neutral, A perched seasonal high water table is at a
depth of 12 to 30 inches during extended wet pericds,

Most areas are used as cropland. This soil is well
suited to com, soybeans, and small grain. The seasonal
wetness and the erosion hazard are the main
management concerna. Also, soll blowing is a hazard In
areas that do not have an adequats plant cover and in
cultivated fields during spring. Most cropped areas ars
drained by a system of randomly spaced subsurface
drains because the landscape is uneven. These drains
ara more effective if they ara installad on or above the
slowly parmeable or very slowly permeable glacial ill or
lacustrine material. Minimum tillage, winter cover crops,
and grassed waterways help to prevent excessive soll
loss. Retuming crop residue to the soll or regularty
adding other organic material reduces the susceptibility
to soil blowing, improves fertility, and increases the rate
of water infiliration.

This soil is well suited to grasses and legumes for hay
and pasture. The main concerns in managing pasture
are overgrazing and grazing during wet periode. Pasture
rotation and restricted grazing during wet periods help to
keep the pasture In good condition,

This soil is well suited to woodland. The species that
can withstand some wetness should be selscted for
planting. Removing vines and the less desirable trees
and shrubs heips to control plant competition.

Because of the seasonal wetness and the slow or very
slow permeability, this scil is moderately well suited to
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bulldings and poorly suited 1o septic tank absorption
fields. Drainage can be improved by Installing surface
and subsuriace drains. Foundation drains and protective
coatings on the exterior of basement walls help to keep
basements dry. Increasing the size of septic tank
absorption fields helps 1o overcome the resiricted
permeability. Installing perimeter drains around the
absorption fields helps to lower the seasonal high water
table. Installing a drainage system and providing sultable
base material help to prevent the damage to local roads
and streets caused by frost action.

The land capabhility classification is lle. The woodland
ordination symbol Is 2a.

Ht—Hoytville sty clay loam. This nearly level, deap,
very poorly drained soil i2 on broad flats and in
depressions on lake plains. It receives runoff from higher
lying adjacent soils and is subject to ponding. Slope is 0
to 2 percent. Most areas are irregular in shape. Thay
range from 20 to more than 1,000 acres.

Typically, the surtace layer Is very dark grayish brown,
firm silty clay loam about 8 inches thick. The subsoil is
dark grayish brown and grayish brown, motied, firm clay
about 33 inches thick. The substratum to a depth of
about 60 inches is grayish brown and gray, motiled, firm
clay, silty clay, and silty clay loam. In a few araas the
surface layer is silt loam, silty clay, or loam.

Included with this soil in mapping are circular, convex
areas and bands of the spomewhat poorly drained
Nappanee, Haskins, and Kibbie solls. Also included are
Mermill and Millsdale sails. Mermill sofls contain less clay
in the subeoil than the Hoytville soil. They are in
drainageways. Millsdale soils are underiain by bedrock at
a depth of 20 to 40 inches and are on bedrock-
controlled landscapes. Included soils make up about 15
percent of most areas.

Permeability Is siow in the Hoylville sail, and the
available water capacity is moderate. The content of
organic matter is high. Runofi is very slow or ponded.
Reaction is slightly acid or neutral in the upper part of
the subsoil and neutral or mildly alkaline in the lower
part. A seasonal high water table Is near or above the
surface in extended wet periods. This soil is sticky when
wet. It puddies and clods easily.

Most areas are farmed. This soil is well suited to corn,
soybeans, and specialty crops. Stands of wheat and oats
are poor unless the soil is adequatsly drained. The
wetness is the main fimitation. Surface and subsurface
drains are commonly needed. The aoil should be tilled
only within a limiied range of moisture content because [t
becomes compacted and cloddy if worked when wet and
sticky. Minimizing tillage, planting cover crops, and
incorporating crop residus or other arganic material into
the surface layer hslp 1o maintain tilith and prevent
excessive crusting, increase the rate of water Infiltration,
and improve fertiity and the soil-seed contact.
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Drained areas of this soll are well suited to pasture
and hay, but undrained areas are poarly suited to grazing
early in spring. Surface compaction, poor filth, a
decreased infiltration rate and retarded plant growth
resuft from overgrazing or grazing during wet periods,
when the soil is soft and sticky. The species that can
withstand the wetness should be salected for planting.
Proper stocking rates, pasture rotation, timely deferment
of grazing, and weed confrol help to keep the pasture in
good condition.

A few small areas support nafive hardwoods. This soil
is wall suited to water-tolarant trees and shrubs. The use
of logging and planting equipment is limited by wetness,
The trees should be logged during the drier parts of the
year. Planting seadlings that have been transplantad
once reduces the seadling mortality rate. Tha windthrow
hazard can be reduced by harvesling techniques thal do
not leave the remaining trees widely spaced. Removing
vines and the less desirable trees and shrubs helps o
control plant competition.

This soil is poorly suited to bulldings and generally
unsuited 1o septic tank absorption fialds because of the
slow permeabllity, the ponding, and a high shrink-swell
potential. A drainage system is needed. Grading bullding
sites helps to keep surface water away from the
foundation. The soil is batter suitaed to houses without
basements than to houses with basements, Backfilling
along foundations with material that has a low shrink-
swell potential and installing drains at the base of
footings help to prevent the structural damage caused by
shrinking and swelling and help to kesp basaments dry.
Protective coatings on the exierior of basement walls
also help 10 keep basements dry.

Installing a drainage system and providing suitable
base material heip to prevent the damage to local roads
end sirests caused by low strength and frost action.
Construcling the roads on raised, well compacted fill
material reduces the hazard of ponding.

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

KbA—KIbbie fine sandy loam, 0 to 2 percent
slopes. This deep, nearly level, somawhatl poorly
drained soll is on lake plaing, on deltas, and along the
adges of beach ridges. Most areas are broad and
irregular in shape and range from 10 to several hundred
acres,

Typically, the surface layer Is very dark grayish brown,
friable fine sandy loam about 9 inches thick. The subsoll
is yellowish brown, mottled, friable silt loam and loam
about 15 inches thick. The substratum 1o & depth of
about B0 inches is light brownish gray and grayish
brown, mottied, friable silt loam. In some areas the
surface layer is dark grayish brown, In other areas
coarse fragments are throughout the soil. In a few areas
clay loam or siity clay loam glacial il Is below a depth of
40 inches. In places tha subsoil contains less clay.




Included with this soil in mapping are small areas of
Tadrow soils on slight rises, the very poorly drained
Colwood and Lenawee soils in depressions, and the
moderately well drained Glenford soils along
drainageways. Tedrow solls contain less clay in the
subsoil than the Kibbie soil. Included soils make up
about 10 percent of most areas.

Parmeability is moderate in the Kibbie soll, and the
available water capacity is high. The content of organic
matter is moderate. Runoff is slow. The subsoil is slightly
acid or neutral. Tith is good. A seasonal high water table
Is at 2 depth of 12 1o 24 inches during extended wet
panods.

Most areas are farmed. This soil is well suited to comn,
soybeans, wheat, and oats. The weiness is the main
limitation. Surface and subsurface drains are commonly
needed, but suitable outlets are not readily available In
soma areas. The sail can be easily tilled throughout a
wide range of moisture content. Incorporating crop
residue or other arganic material into the surface layer
increasas the rate of water infiltration, improves tilth and
fertility, helps to prevent excessive crusting, and
improves the soll-seed contact.

This soil is well suitad to pasture and hay, but it is
poorly sulted to grazing early in spring. Surface
compaction, poor tilth, retarded plant growth. and a
decreased infiltration rate result from overgrazing or
grazing during wet periods, when the soil is soft and
sticky. Proper stocking rates, selection of suitable
species for ptanting, pasture rotation, timely defermant of
grazing, and weed control help to keep the pasture in
good condition.

A few areas along streams support native hardwoods.
This soil is well suited to the trees and shrubs that can
withstand some wetness. Removing vines and the less
desirable trees and shrubs helps to conirol plani
competition.

This goll is moderataly well suited to buildings without
basemenis and to septic tank absorption fields. A
drainage system I8 effective in most areas. Grading
building sites helps to keep surface water away from the
foundation. Foundation drains and protective coatings on
the exterior of basement walls help to keep basements
dry. Perimeler drains around septic tank absorption fields
help to lower the seasonal high water table. Sloughing is
a hazard in shallow excavations, especially whan the soil
is wel. Installing a drainage system and providing
suitable base matarial help io prevent the damage to
local roads and streets caused by wetness and frost
action,

The land capability classification Is llw. The woodland
ordination symbol is 2a.

Le—Lenawes silty clay loam. This nearly level, deep,
very poorly drained soll Is on flats and In depressional
areas on lake plains. It can be ponded by runoff from
higher lying adjacent soils {fig. 6). Slope is D to 2
percent Most areas are broad and irregular in shape and
range from 20 to several hundred acres,

Soll Survey

Typleally, the surface layer is very dark grayish brown,
firm silty clay loam about 8 inches thick. The subsoil is
grayish brown and gray, mottied, firm silty clay loam and
siity clay about 46 inches thick, The substratum to a
depth of about 70 inches Is gray, mottled, firm silty clay
lpam. In a few small areas the surface layer is silt loam
or sily clay.

Included with this soll in mapping are small areas of
Colwood, Toledo, and Del Rey soils. Colwood and
Toledo s=oils are in positions on the landscape similar to
those of the Lenawses soil Colwood soils have less clay
in the subsoll than the Lanawee soil, and Toledo soils
commonly have more clay In the subsoil. The somewhat
poorly drained Del Rey soils are on slight rises. Included
solls make up about 15 percent of most areas.

Parmeability is moderately slow in the Lenawee scil.
The available water capacity and the content of organic
matter are high. Runoff is very slow or ponded. Reaction
Is slightly acid to mildly alkaline in the subsoil. This soil
puddies and clods easily. A seasonal high watar tabis |s
near or above the surlace during extended wet periods.
The root zone is deep.

Most areas are farmed. If drained, this soll is well
suited to corn and soybeans grown year after year. The
very poor natural drainage is the main limitation. Unless
the soil is adequalely drained, stands of wheat and ocats
are poor In most years. A combination of surface and
subsurface drains is commonly needed, but suitable
subsurface drainage outiets are not readily available in
some areas. The soll should be tilled only within a limited
range of moisture content because it becomes
compacted and cloddy If worked when wet and sticky.
Minimum tillage and cover crops improve tiith.
Incorporating crop residue or other organic material into
the surface layer Increases the ratz of water infiltration,
improves tilth and fertility, helps to prevent excessive
crusting, and Improves the soil-seed contact.

This =oil is well sulted to pasture and hay, but it is
poorly suiled to grazing early in spring. Surface
compaction, poor tilth, retarded plant growth, and a
decreased infiltration rate result lrom overgrazing or
grazing during wet periods, when the soll Is soft and
sticky. Proper stocking rates, selection of suitable
species for planting, pastura rotation, imely deferment of
grazing, and weed control help to keep the pasture in
good condition.

This soil is well suited to water-tolerant trees and
shrubs. Hemoving vines and the less desirable trees and
shrubs helps to coniral plant competition. The trees
ahould be logged during the drier parts of the year.
Planting seedlings that have been transplanted once
reduces the seedling mortality rate. The windthraw
hazard can be reduced by harvesting techniques that do
not leave the remaining trees widely spaced.

Because of the moderately slow permeabliity and the
ponding, this soll is poorly suited to buildings and
penerally unsuited to septic tank ahsorption fields. It is
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Figure 8. —Ponding in an aras of Lanswsas silly clay loam.

better suited to buildings without basements than to
bulidings with basements. Surface drains and storm
sewers are needed, Grading building sitss helps to keep
surface water away from the loundation. Installing a
drainage system and providing suitable base material
halp to prevent the damage to local roads and streets
caused by low strength and frost action. Constructing the
roads on raised, well compacted fill material reduces the
hazard ol ponding.

The land capability classification is |lw. The woodland
ordination symbol is 2w.

LuB—Lucas silty clay, 2 to & parcent slopes. This
deep, gently sloping, moderately well drained soil is on
slope breaks along drainageways on |ake plains. Most
areas are long and narrow and range from 4 10 50 acres.

Typically, the surface layer is dark grayish brown, firm
gilty clay about 10 inches thick. The subsail is brown,
mottled, firm silty clay about 18 Inches thick. The
substralum to a depth of about B0 inches is brown,
mofttled, firm silty clay and siity clay loam. In some areas
the substratum contains less clay.

Included with this soil in mapping are small areas of
the somewhat poorty drained Fulton solls along
drainageways. These soils make up about 10 percent of
most areas.

Permeability is slow or very slow in the Lucas soil, and
the available water capacity is moderata. Runoff s
medium, The subsail is slightly acid or neutral in the
upper part and neutral to moderately alkaline in the
lower part. The content of organic matter is low. A




perched seasonal high water table is at a depth of 30 to
48 inches during extsnded wet periods.

Much of the acreage Is cropland. This soil is
moderately well suited to com, soybeans, and small
grain. Maintaining tilth and controlling erosion are the
main management concerns. A system of conservation
lillage that leaves crop residue on the surface, cover
crops, and grassed waterways help to control erosion.
Including meadow crops in the cropping sequence also
helpe to control erosion. Incorporating crop residue or
other organic material into the surface layer helps 1o
maintain tilth and fertility, increases the rate of water
Infiltration, and improves the soil-seed contact. The soil
should be tilled only within a limited range of moisture
content. |l becomes compacted and cloddy il worked
when wet and sticky.

Some areas are used for pasture. This soil is wall
suited to grasses and legumes for hay and pasture.
Overgrazing or grazing during wet periods, when the soil
Is soft and sticky, causes surface compaction, retards
plant growth, and Increases the runoff rate. Proper
stocking rates, selection of suitable spacies for planting,
pasture rotation, timely deferment of grazing, and weed
control help to keep the pastura in gooad condition,

Some areas are used as woodland. This soll is
moderately well suited to trees. Tha species selectad for
planting should be those that can grow well in a soll that
has a high clay content in the subsoll. Removing vines
and the less desirable trees and shrubs helps to control
plent competition. Planting seadlings that have been
transplanted once or mulching reduces the seedling
mortality rate. The windthrow hazard can be reduced by
harvesting techniques that do not leave the remaining
irees widely spaced. The trees should be logged and
planted during the drier parts of the year.

This soil is moderately well suited 1o buildings and
poorty sulted to septic tank absorption fields. Because ot
the seasonal wetness and a high shrink-swell potantial, it
is better suited to bulldings without basements than to
buildings with basements. Grading bullding sites and
sapiic tank absorption flelds can improve surface
drainage. Backfiling along foundations with material that
has a low shrink-swell potential and installing drains at
the base of footings help to prevent the structural
damage caused by shrinking and swelling and help to
keep basements dry. Protective coatings on the exterior
of basement walls also help to keep basements dry.

Increasing the siza of septic tank absorption fields
helps 1o overcome the restricted permaability of this soll.
Installing perimeter drains around the absorption fields
helps 1o lower the seasonal high water table. Installing a
drainage system and providing suitable base material
help to prevent the damage to local roads and streats
caused by shrinking and swelling and by low strength.

The land capabiiity classification is Ille. The woodland
ordination symbol ig 3c.

Sqil Survay

MeB—Mentor slit loam, 1 to 4 percent slopes. This
deep, nearly level and gently sloping, well drained soll Is
on lake plains, outwash plains, and terraces along
streamns. Most areas are long and narrow and range
trom 15 to 50 acres.

Typically, the surface layer ia brown, friable silt loam
about 10 inches thick. The subsall also Is brown, friable
silt loam. I is about 43 inches thick. It is motlied in the
lower part. The substratum to a depth of about 80 inches
is dark yellowish brown, mottied, friable, stratified loam
and silt loam. In some areas the surface layer I8 sandy
loam or loam. In other areas the subsoll is loam. In
places the soil is moderately well drained.

Included with this soil in mapping are small areas of
the moderately well drained Glynwood sails in the
slightly lower landscape positions, the moderately wall
drained Saylesville soils on slope breaks, and the very
poorty drained Colwood solls in depressions and
drainageways. Included soils make up about 15 percent
of mpat areas.

Permeability is moderate In the Mentor soil, and the
available water capacity is high, Runoff Is medium.
Reaction is very strongly acid to medium acid in the
upper part of the subsoil and strongly acid to slightly acid
in the lower par. The content of organic matter Is
moderate. A ssasonal high water table is al a depth of
48 to 72 inches during extended wet periods.

Most of the acreage is cropland. This soil is well suited
to com, soybeans, and small grain. if cultivated crops
are grown, erosion is the main hazard. it can be
controlled by a system of conservation tilage that leavas
crop residue on the surface, by cover crops, and by
grassed waterways. Incorporating crop residua or othar
organic material into the surface layer improves tiith and
fertility, increases the rate of water infiltration, helps to
prevent excessive crusting, and improves the soil-seed
contact.

This soil is wall suited to pasture and hay. Surface
compaction, retarded plant growth, and an increased
runoff rate result from overgrazing or grazing when the
soil is wet. Proper stocking rates, selection of suitable
species for planiing, pastura rotation, timely defermant of
grazing, and weed conirol help to keep the pasture in
good condition.

A few areas support native hardwoods. This soil is well
suited to trees. Removing vines and the less desirable
treeg and shrubs helps to control plant competition.

Thia soll is well suited to bulldings and seplic tank
absorption fields. Foundation draing and protective
coatings on the exterior of basement walls help to keap
basements dry. The increased runoff and erosion that
occur during construction can be controlled by
maintaining a plant cover wherever possible. Perimeter
drains around septic tank absorption fields help to lower
the seasonal high water table. Providing suitable base
material helps to prevent the damage to local roads and
streats caused by low strengih.
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The land capability classification is lle. The woodland
ordination symbaol is 1a.

MeF—Menteor siit loam, 25 to 50 percent slopes.
This deep, very steep, well drained sqil is on the
dissected parts of lake plaine and outwash terraces.
Most areas ere long and narrow and range from 25 to 75
acres.

Typically, the surface layer is dark grayish brawn,
friable silt loam about 4 inches thick. The subsoil is dark
brown, brown, and yellowish brown, friable siit loam and
siity clay loam about 40 inches thick. The substratum to
a depth of about B0 inches is yellowish brown, mottiad,
friable gilt lpam. it has thin etrata of loem. In some areas,
the surface layer is sandy loam or loam and the subsoil
Is loam. In a few areas the soil is moderataly well
drained.

Included with this soil in mapping are small areas of
the moderately well drained Saylesville and Glynwood
solls on the less sloping parls of the landscape. Included
soils make up about 15 percent of most areas.

Permeability is moderate in tha Mentor soil, and the
available water capacity is high. Runoff is very rapid.
Aeaction is very strongly acid to medium acid in the
upper part of the subseil and strongly acid to slightly acid
in the lower part The content of organic matter is
moderately low. A seasonal high water table is at a
depth of 48 to 72 Inches during extended wet periods.

This soil is generally unsuited to cropland and pasture
becauee of the very steep slope and a savere hazard of
erosion.

Most areas are used as woodland. This soil is well
suited to woodland and to habitat for woodland wildlife.
The slope severely limits the use of planting and logging
equipment, Laying out logging roads and skid trails
across the slope facilitates the use of equipment. The
roads and trails should be protected against erosion by
water bars or other measures. Removing vines and the
less desirable trees and shrubs helps to control plant
competition,

This soil is generally unsuitable as a site for buildings
and saptic tank absorption fields bacause of the very
steep slope. Erosion is a severe hazard unless a ground
cover is maintained. Hillside slippage is a hazard In areas
of the wetter included soils and in areas that have been
cut and lllled.

The land capability claasification is Vile. The woodland
ordination symbol is 1r.

Mo—Mermill loam. This nearly level, deep, very
poorly drained soil is on flats and in deprassions on Iake
plains, outwash plains, terraces, and till plains. The lower
parts of the depressions can be ponded by runoff from
higher lying adjacent soils. Slope is 0 to 2 percent. Most
greas are 10 to 100 acres. Some, however, are more
than 100 acres.
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Typically, the surface layer is very dark gray, friable
loam about 9 inches thick. The subscil is about 39
inches thick. The upper part is gray and grayish brown,
mottled, friable sandy clay loam, and the lower part is
grayish brown and yellowish brown, mottled, firm clay
loam. The substratum to a depth of about 80 inches is
grayish brown, mottled, firm silty clay loam.

Included with this soll in mapping are small areas of
the somewhat poorly drained Haskins soils on slight
rises and Hoytville and Lenawes sails in the lower parts
of depressions. Also included are small areas of
Millsdale soils, which are underiain by limestone or
dolomite bedrock at a depth of 20 to 40 inches. Included
solls make up about 15 percent of most areas.

Permeability is moderate in the upper part of the
subsoil in the Mermill soil and slow or very slow in the
lower part of the subsail and In the substratum. The
content of organic matier is high. The available water
capacity Is moderate. Runoff is very siow or ponded. The
subsoil is medium acid to neutral in the upper part and
neutral to moderately alkaline in the lower part. A
perched seasonal high water table is near or above the
surface during extended wet perlods. The root zone
generally is moderately deep over compact glacial till or
lacustrine material.

Maost areas are farmed. Drained areas of this soil are
well sulted to row crops and small grain grown year after
year. Stands of wheat and pats are poor unless the soll
is adaquately drained. The wetness is the main limitation,
Surface drains are commonly used, Subsurface drains
are needed to lower the seasonal high water table, but
suitable outlets are not readily available in some areas.
The drains are more effective if they are installed on or
above the slowly parmeable or very slowly permeable
glacial till or lacustrine material. A system of
conservation tlilage that Ieaves crop residue on the
surface and cover crops are neaded, especially if the soil
is row cropped year after year. Incorporating crop
residue or other organic material into the surface layer
Increases the rate of water Infiltration, helps 1o prevent
excessive crusting, and improves tilth and the soll-seed
contact

This soil Is poorly suited to grazing early in spring.
Even in drained areas, controlled grazing Is needed. The
surtace layer compacts easily il the pasture is grazed
during wet periods, when the soll Is soft and sticky.

Scattered small areas support native hardwoods. This
sail is well suited o water-iolerant irees. Seedlings
survive and grow well if competing vegetation is
controlled or removed. Removing vines and the less
desirable trees and shrubs helps to control plant
competition. Wetness limits the use of planting and
harvesting equipment in winter and spring. The trees
should be logged during the drier parts of the year.
Frequant, light thinning and harvesting Increasa the vigor
of the stand and reduce the windthrow hazard. Planting
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seedlings that have been transplanted once reduces the
seedling mortality rats.

Because of Ihe slow or very slow permeability and the
ponding, this soil is poorly suited to bullidings and
generally unsuited to septic tank absorption flelds.
Surface drains, subsurface drains, and storm sewers are
needed. The soil is better suited to bulidings without
basements than io buildings with basements. Grading
building sites helps to keep surface water away from the
foundation. Foundation drains and protective coatings on
the exterior of basement walls help to keep basements
dry. Installing & drainage system and providing sultable
base material help to prevent the damage to local roads
and sfreets caused by frost action. The roads and
stresats should be elevated ebove normal ponding levels.
Excavation is limited in winter and spring because of
welness.

The land capabillity classification is |lw. The woodland
ordination symbal is 2w.

Mp—Mermill Variant sandy loam. This nearly levsl,
deep, very poorly drained soil is on broad flats and in
depressions on lake plains. It receives runoff from higher
lving adjacent soils and is subject to ponding. Slope is 0
to 2 percent. Most areas are irregular in shape and
range from 50 to several hundred acres.

Typically, the surface layer is black, friable sandy loam
about 12 inches thick. The subsoll Is dark grayish brown,
mottied, firm sity clay loam about 17 inchas thick. The
substratum to a depth of about 60 inchss is dark grayish
brown, mottled, firm silty clay loam.

Included with this soil in mapping are circular, convex
araas and bands of tha somewhat poorly drained
Haskins and Rimer soils on slight risea and small areas
of Hoytville and Mermill sails in the slightly higher
landscapae positions. Hoytville soils contain more clay in
the subsoil than the Mermill Variani soil. Mermill soils
have a layer of glacial outwash that is 20 to 40 inches
deep over gladial thl or lacustrine material. Included soils
make up about 10 percent of most areas,

Permeability is slow in the Mermill Variant soi, and the
available waler capacity Is moderate. Runoff is vary slow
or ponded. The content of organic matter ig high. The
subsoil ls moderately alkaline. The root zone is mainly
shallow or moderately deep, It is restricted by the
compact glacial 1ill. A seasonal high water table is near
or abova the surface during extendad wet periods.

Mosl areas are farmed. This soil is moderately well
sulted to corn, soybeans, and small grain. Wetness, soil
blowing, and alkalinity are the main management
concerns. Soil blowing Is especlally a hazard In areas
that do not have an adequate plant cover and in
cultivated areas during spring. Surface drains are
commonly used to remove excess surface water,
Subsurface drains are used to lower the seasonal high
water tahle, but sultable outlets are not readily avallable
in some araas. A system of conservation tillage that
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leavea crop residue on the surface and cover crops are
needsd, aspecially if the soil is used for row crops year
after year. Incarparating crop rasidue or other organic
material into the surface layer increases the rate of
walter infiltration, reduces the hazard of soil blowing, and
improves the soll-seed contact. Because of the alkalinity,
some applied plant nutrients are unavailable to plants.
Acid-base fertilizers should be applied.

Undrained areas of this soil are poorly suited to
grazing early in apring. Surface compaction, poor tilth, a
decreased infiltration rate, and retarded plant growth
result from overgrazing or grazing during wet periods,
when the soll is sofl. Proper stocking rates, pasture
rotation, timely deferment of grazing, and weed control
help to keep the pasture in good condition.

This soll Is moderately well suited to water-tolerant
trees and shrubs. The seadlings that can withstand
wetnass and an alkaline subsoil should be salectad for
planting. Removing vines and the less desirable trees
and shruba helps to control plant competition. Wetness
limits the use of equipment. The trees should be logged
during the drier parts of the year. Frequent. light thinning
and harvesting increase the vigor of the stand and
reduce the windthrow hazard. Planting seadlings that
have been transplanted once reduces the ssedling
maortality rate.

Because of the ponding and the slow permeability, this
soil is poorly suited to buildings and generally unsuited to
septic tank absorption fields. It is better suited to houses
without basements than to houses with basements.
Surface drains, subsurface drains, and storm sewers are
needed. Grading building sites helps to keep surface
water away from the foundation. Foundation drains and
protective coatings on the exterior of basement walls
help to keep basements dry. Installing a drainage system
and providing suitable base matarial help to prevent the
damage to local roads and sireets caused by low
strangth, ponding, and fros! action. Well compacted fill
material can elevate the roads and sireets above normal
ponding levels.

The land capability classification is lllw. The woodland
ordination symbal is 3w.

Mas—Millsdale slity clay loam. This nearly level,
moderalely deep, very poorly drained soll Is on Mats and
in dapressions on lake plains, Il recaives runoff from
higher lying adjacent solls and is subject lo ponding.
Slope is 0 to 2 percent. Most areas are imegular in
shape and range from 10 to less than 100 acres.

Typically, the surface layer is very dark gray, firm siity
clay loam about 10 inches thick, The subsurface layer is
very dark grayish brown, mottied, firm siity clay loam
about 3 inches thick. The subsoil is dark gray and
grayish brown, mottied, firm slity clay about 11 inches
thick. Dolomite bedrock is at a depth of about 24 Inches.

Included with this soil in mapping are small areas of
the deap Hoyhille and Lenawese soils, the well drained
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Dunbridge solls on slight rises and knolis, and soils thal
have bedrock within & depth of 20 inches. Included soils
make up aboul 15 percent of most areas.

Permeability is moderately slow In the Millsdale soil,
and the available water capacity is low. Tha content of
organic matter is high, Runoff is very slow or ponded.
Reaction is neutral or slightly acid in the upper part of
the subsoil and neutral to moderately alkaline in the
lower parl. Tiith is fair. The root zone is moderately
deep. A seasonal high water table is near or above the
surface during extended wet periods.

Many areas are farmed. If drained, this soll Is
moderately well suited to corn and soybeans. Stands of
wheat and oats are poor unless the =il iz adequately
drained. The weiness and the moderately desp root
zone are the main limitations. Surface drains are
commonly needed. Subsurface drains are also used, bul
the bedrock Interferes with installation. The soll should
be tilled only within a limited range of moisture content
becauss it becomes compact and cloddy i worked when
wet and sticky. Applying a system of conservation fillage
that leaves crop residue on the surfacs, planting cover
crops, and incorporating crop residue or other organic
material into the surface layer halp to maintain tilth,
increase the rate of water infiltration, and improve
fertility.

This soll Is moderately well suited to pasture and hay,
but il is poorly sulted to grazing early in spring. Surface
compaction, poor tilth, a decreased infiliration rate, and
retarded plant growth result from overgrazing or grazing
during wet periods, when the solil is soft and sticky. The
soll is best suited 10 the hay and pasture plants that can
withstand the wetness.

A few small areas support native hardwoods. The soil
is well suited to water-iolerant freas and shrubs.
Wetness limits the use of planting and harvesting
equipment. The frees should be Ingged during the driar
parts of the year. Seediings grow well if competing
vegetation is controlled or removed by good site
preparation or by spraying, girdling, or mowing. Planting
seedlings that have been transplanted once reduces the
seedling mortality rate. Tha windthrow hazard can be
reduced by harvesiing lechniques thal do not leave the
remaining trees widely spaced.

Because of the moderately siow permeability, the
moderate depth to bedrock, the ponding, and a high
shrink-swell potential, this soll Is poorly suitad to
buildinga and generally unsuited to septic tank
absorption fields. It Is bettar sulted to bulldings without
basements than to buildings with basaments. Backfilling
along foundations with material that has a low shrink-
swell potantial helps to prevent the structural damage
causad by shrinking and swelling. A drainage system Is
needed. Grading bullding sites helps to keep surface
water away from the foundation. Installing a dreinage
systemn and providing suitable base material help to
prevent the damage to local roads and sireets caused

a3

by frost action and low strength. The roads should be
elevated above normmal ponding levels,

The land capability classification is lliw. The woodland
ordination symbol is 2w.

NpA—Nappanee alit loam, 0 to 3 percent slopes.
This nearly level, deep, somewhat poorly drained soll Is
on lake plains. It is on slight rises and low slope breaks
glong drainageways. Most areas are Irraguiar in shape
and range from 4 to 100 acres,

Typically, the surface layer is dark grayish brown,
friable siit Ioam about 6 inches thick. The subsail is
yellowish brown and dark yallowish brown, mottled, firn
clay and clay loam about 24 inches thick. The
substratum to a depth of about 60 inches is dark
yellowish brown and yellowish brown, mottled, firm silty
clay loam.

Included with this soll in mapping are small arsas of
tha very poorly drained Hoytville solls In depressions.
Also included are small areas of the moderately well
drained Glynwood soils on knolls, ridges, and side
slopes along drainageways and areas of Haskins soils
near beach ridges. Haskina solls have less clay in the
subsoil than the Nappanee soil. Included sclls make up
about 15 percent of most areas.

Permeability is slow in the Nappanes soil, and the
available water capacity is moderate. The content of
organic matter also is moderate. Runoft is slow. The
upper part of the subsoil is slightly acid or neutral, and
the lower part is neutral or mildly alkaline. The soll crusts
and puddies after heavy rains. A perched seasonal high
waler table is at a depth of 12 1o 24 inches during
extended wet periods. The root zone mainly s
moderately deep over compact glacial till.

Most areas are farmed. 1 drained, this soil i well
suited 1o comn, soybeans, and small graln. The seasonal
watness s the main limitation, It delays planting and
limits the choice of crops. Surface drains are commonly
needed. Subsurface drains are used to lower the
seasonal high water table, but the movement of water
into thase drains is slow. Minimizing fillage and
incorporating crop residue or other organic material into
the surface layer improve tilth and fertility, help to
prevent excesslve crusling, and increase the rate of
water infiltration. The soil can be worked only within a
narrow range of moisture content. Surface compaction
ocecurs if tha soll is tilled or crops are harvasted during
wet periods, when the soll is soft and sticky.

This soll I1s well sulted 1o pasiure and hay, but it is
poorly suited to grazing sarly in spring. Surface
compaction, poor tith, 8 decreased infiltration rate, and
retarded plant growth resull from overgrazing or grazing
during wet periods, when the soll Is soft and sticky, The
species that can withstand the wetness should be
selected for planling. Proper stocking rates, pastura
rotation, timely deferment of grazing, and weed control
help to keep the pasture in good condition.




A few areas support native hardwoods. This soil is
moderately well suited to the trees and shrubs that can
withstand some wetness and a clayey subsoil. Removing
vines and the less desirable trees and shrubs helps to
conirol plant competition. Planting seedlings that have
been transplanted once or mulching reduces the
seedling mortality rate. The windttwow hazard can be
reduced by harvesting technigues that do not leave the
remaining trees widely spaced.

This soil is poorly suited to buildings and septic tank
abaorption fields. Because of the seasonal wetness, it ks
better suited to bulldings without basements than to
bulldings with basements. Grading building sitea helps to
keep surface water away from the foundation.
Foundation drains and protective coatinga on the exterior
of basement walls help o keep basements dry. Installing
these drains and backlilling along bassment walls with
material that has a low shrink-swell polential help to
prevant the structural damage caused by shrinking and
awelling. Additional protection against shrinking and
swelling can be provided by constructing walls of poured
concrete that are reinforced by steel and by pilasters.

Perimeter drains around septic tank absorption fislds
help to lower the seasonal high water table in this soil.
Enlarging the absorption field helps to overcome the
restricted permeability. Installing a drainage system and
providing suitable base material halp to prevent the
damage to local roads and streets caused by seasonal
wetness, low strength, frost action, and shrinking and
swelling.

The land capability classification is lllw. The woodland
ordination symbol |s 3c.

Pe—Pewamo silty clay loam. This deep, nearly level,
very poorly drained soll Is in shallow depressions and
drainageways on till plains. The lower parts of the
depressions can be ponded by runoff from higher lying
adjaceni soils. Most areas are imegular in shape and
range frem 5 to 100 acres. Slope is 0 1o 2 percent.

Typically, the surface layer is black, friable silty clay
loam about 11 inches thick. The subsoil is dark gray,
gray, and yellowish brown, mottled, firm silty clay loam
about 38 inches thick. The substratum to a depth of
about 80 Inches Is yellowish brown, mottied, firm siity
clay loam,

Included with this soll in mapping are small areas of
Marmill scils and small areas of the somewhat poorly
drained Blount soils on slight rises. Mermill soils contain
less clay In the subsoll than the Pewamo soll. Thelr
landscape positions are similar to those of the Pewamo
soil. Included solls make up about 10 percent of mast
areas,

Permeabiiity is moderately slow in the Pewamo soi.
Runoff is very slow or ponded. The root zone is
influenced by the water table. It is deep in drained areas.
The available water capacity is high. The content of
organic matter also is high. The subsoll is slightly acid to
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mildly alkaline. A seasonal high water table la near or
above the surface during extended wet pericds. The soil
puddies and clods easily.

Most areas are farmed. If drained, this sail is wall
suited to com, soybeans, wheat, and oats. In
inadequately drained areas, however, stands of wheat
and oals are poor In most years. The seesonal wetness
is tha main limitation. A combination of surface and
subsurface drains is commonly needed. The soil should
be filled only within a limited range of moisture contant
because it becomes compacted and cloddy if worked
when wet and sticky. Fetuming crop residue to the soll
or regularly adding other organic matsrial improves
fartility, helps to prevent excessive cloddiness, and
incraases the infiltration rate.

Drained areas of this soll are well suited to pasture
and hay. Overgrazing and grazing during wet periods,
when the soil is soft and sticky, are tha principal
concems In managing pasture. The surface layer
compacis easily if the pasture Is grazed when the soil is
wet. Proper stocking rates, pasture rotation, and
deferment of grazing during wet periods help to keep the
pastura in good condition.

Scattered amall areas support native hardwoods. This
s0ll Is well sulted to fress. Water-tolerant trees should be
salected for planting. Removing vines and the less
desirable trees and shrubs helps to control plant
compatition. Wetness limits the use of planting and
harvesting equipment during winter and spring. The trees
should be logged during the drier parts of the year.
Planting seadlings that have been transplanted once
raduces tha seadling mortality rate. The windthrow
hazerd can be reduced by harvesting techniques that do
not lsave the remaining trees widely spaced.

Because of the ponding and the moderately slow
permeability, this soll is poorly suited to bulldings and
generally unsulted to septic tank absorption fieids. it Is
better suited to housas without basaments than to
houses with basements. Grading bullding shtes helps to
keep surface water away from the foundation. Backfilling
along foundations with material that has a low shrink-
gwall potential and Installing draine at the base of
footings help to prevent the structural damage caused by
shrinking and swelling and help to keep baseaments dry.
Protective coatings on the exterior of basement walls
also help to keep basements dry. Surface drains and
storm sewers are needed. Installing & dralnage system
and providing suitable bese material help to prevent the
damage 10 local roads and streets caused by low
strength, ponding. and frost action.

The land capability classification is llw. The woodland
ordination symbol |s 2w.

Pg—Pits, quarry. This map unit consists of surface-
mined areas from which limestone or dolomite badrock
has been removed for use in consiruction. The remaining
bedrock generally is close to the surface. Typically, the
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quarries are adjacent to Castalla, Millsdale, and
Dunbridge scils. Most range from 4 to more than 400
m‘da . They generally have & high wall on one or more
sidas.

The material that remains after mining is poorly suited
to plants. Most inactive guarries hold water and are used
for fishing, swimming, and other water sports.

No land capabiiity classification or woodland ordination
symbol is assigned.

RoB—Rimer loamy fine sand, 1 to 4 percent
slopes. This nearly level and gently sloping, desp,
somewhat poorly drained soil is on low beach ridges and
along the edges of the higher beach ridges. Most areas
are long and narrow or are irregular in shapa. Thay
range from 4 to B0 acres.

Typically, the surface layer Is very dark grayish brown,
friable loamy fine sand about B inches thick. The
subsurface layer is brown, dark grayish brown, and
yellowish brown, motiled, very friable loamy sand about
18 inches thick. The subsoil is about 10 inches of brown,
mottied, fiable sandy loam and firm slity clay loam. The
substratum to a depth of about 60 inches Is brown,
mattied, firm silty clay loam. In some areas ihe
moderately fine textured or fine textured material is at a
greater dspth.

Included with this soil in mapping are small areas of
Dixboro and Tedrow soils on lake plains and deitas, the
moderately well drained Seward soils on low knolls, and
the very poorly drained Mermill sofla in depressions and
along drainageways. Dixboro and Tedrow solls contain
less clay In the lower part than the Rimer soil. Included
solls make up about 15 percent of most areas.

Permeability i rapid in the upper part of the subsoil in
the Rimer soil and slow or very slow in the lower part
and in the substratum. The avallable water capacity is
moderate. The content of organic matter is moderately
low. Runoff |s slow. Reaction iz nautral 1o strongly acid
in the upper part of the subsoil and slightly acid to mildly
alkaline in the lower parnt. The surface layer can be
worked throughout a wide range of moisture content. A
perched seasonal high water table is at a depth of 12 to
30 inches during axtended wet pariods, The root zone
generally is moderately deep to compact lakebed
sediment.

Most areas are farmed. This soil is well suited to com,
soybeans, wheat, and pats. It can be used for row crops
year afler year if good management is applied.

The hazards of erosion and scil blowing and the
wetness are the main management concerns In
cultivated areas. Also, the soil is droughty during
extended dry periods. It is suited to irrigation. A system
of conservation tillage that leaves crop residue on the
surface, cover crops, and applications of bamyard
manure Increase the organic matter content, consarve
moisiure, and reduce the susceptibility to erosion and
s0il blowing. Subsurface drains are commaonly used to
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lower the seasonal high water table. They are more
effective if they are Installed on or above the slowly
permeable or very slowly permeeble lakebed sadiment in
the lower part of the subsoil. The drains can become
filled with fine sand unleas some type of filtering material
is used. Selecting drains that have a flber envelope or
adding a gravel or crushed stone filter around the drain
helps to keep the fine sand from filling the drain

This soil is well suited to pasture and hay. Undrained
areas are poorly suited to grazing early in spring.
Retarded plant growth can result from overgrazing or
grazing during wet periods, when the soll is soft. Proper
stocking rates, selection of suitable species for planting,
pasture rotation, timely defermant of grazing, and weed
contral help to keep the pasture in good condition.

This soll is well suited to the trees that can withstand
seasonal droughtiness as well as ssasonal welness,
Removing vines and the less desirable trees and shrubs
helps to control plant competition. Planting seedlings
that have been transplanted once or muiching reduces
the seedling mortality rate.

Because of the slow or very slow permeahility, the
seasonal wetness, and a high shrink-swell potential in
the lower part of the profile, thiz seil is moderately well
suited to bulidings and poorly suited to septic tank
absorption fleids. Drainage ditches and subsurface
drains help to lower the seasonal high water table.
Grading bullding sites and septic tank absorption fislds
can improve surface drainage. The soil is better suited to
houses without basements than to houses with
basements. Backfilling along foundations with material
that has a low shrink-swell potential and installing drains
at the base of footings help to prevent the structural
damage caused by shrinking and swelling and help to
keep basemenis dry, Protective coatings on the exteror
of basement walls also help to keep basements dry.

Subsurface drains around septic tank absorption fields
help to lower the seasonal high water table in thia soil.
Installing the distribution lines close to the surface or in
sultable fill material helps to overcome the restricted
permaability. Some type of filtering material should ba
used around subsurface draine to keep fine sand from
moving into the drains. Installing a drainage systern and
providing suitable base material help to prevent the
damage to local roads and streats caused by wetness
and frost action. Sloughing is a hazard in shallow
excavations, especially if the soil is wet,

The land capabiity classification is lle. The woodland
ordination symbol is 2s.

Rs—Rossburg silt loam, sccasionally flooded. This
nearly level, deep, well drainad soil Is on flood plains and
low stream terraces. It is commonly on the highest part
of the flcod plain and I occasionally flooded. Most areas
are 10 to 100 acres. Slope is 0 to 2 percent.

Typically, tha surface layer is vary dark grayish brown,
friable silt loam about 9 inches thick. The subsurface



layer is dark brown, friable silt loam about 12 inches
thick. The subsoll is brown, dark yellowish brown, and
yellowish brown, friable loam and fine sandy loam about
28 inches thick. It is mottied in tha middle part. The
substratum to a depth of about 60 inches s dark
yellowish brown, friable fine sandy loam. In some areas
the surface layer is lighter colored. In other areas the
dark surface soil is more than 24 inches thick. In a few
areas lhe surface layer ia sandy loam or fine sandy
loam.

included with this soll in mapping are small areas of
the somewhat poorly drained Shoals soils in namaw
channels and in depressions. Also included are very
poorly drained solls in old meander channels and a few
small areas where bedrock is al a depth of 30 to 40
inches. Included sacils make up about 10 percent of most
areas.

Permeabiity is moderale In the subsoll of the
Rossburg soll and moderately rapid or rapid in the
substratum. The available water capacity and the content
of organic matter are high. Runoff is slow. The subsoil is
neutral. Tilth s good. This soil can be worked throughout
A wide range of moisture content. It has a deep root
zane,

Most areas are farmed. This soil is well suited to row
crops grown year after year and to hay and pasture. In
mos! years row crops can be planted and harvested
during periods when the soll is not subject to flooding.
Winter grain can ba damaged by loodwater. Dikes help
to control flooding. Applying a eystem of conservation
tillage that leaves crop residue on the surface,
Incorporating crop residue into the surface layer, and
planting cover crops help to maintain tilth and prevent
excessive crusting, They also help o protect the surface
lsyer in areas that are subject to scouring during floods.

This soil is well sulted to trees and othar plants that
provide food and cover for wildlife. Removing vines and
the less desirable trees and shrubs helps to control plant
competition.

This soll Is generally unsuitable as a site for bulidings
and septic tank absorption fields because of the flooding
hazard. On sites for roads, bridges, and recreational
facilities, special design is neaded to prevent flood
damage. Elevating the structure above the known high
water level helps to prevent this damage. Flll mataerial on
sites for roads should not block the flow of floodwater.
Leveas are used to protect the soil in a few areas, bul
they tend to increase the water leval on unproteciad
land nearby.

The land capability classification is llw. The woodland
ordination symbol is 1a.

Sa—Sandusky gravelly coarse sandy loam. This
nearly level, deep, very poorly drained soil is on flats on
lake plains. It is near seeps of water that has a high
content of calcium carbonate. Slope is D to 2 percent.
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Most areas are Iregular in shape and range from 100 to
350 acres.

Typically, the surface layer is very dark gray, very
friable gravelly coarse sandy loam about B inches thick.
The upper part of the substratum is light brownish gray
and very pala brown, mottied, very friabla gravelly coarse
sandy loam and fine sandy loam. The next parl is pale
brown, very friable gravelly coarse sandy loam. The
lower part to a depth of about 85 inches ie light gray and
gray, mottied, very friable loam and firm silty clay loam
and silt loam. In some areas lacustrine sadments ara
below a depth of 40 inches.

Included with this soil in mapping are small araas of
the somewhat poorly drained Fulton and Rimer soils on
slight rises. Alsa included are small areas of Toledo
soils. These solls have more clay throughout than the
Sandusky soll. They are near the edge of the mapped
areas. Included soils make up about 15 parcent of most
areas.

Permeability is moderate or moderataly rapid in the
upper part of the Sandusky soil and slow in the lower
part. Available water capacity is moderate. The content
ol erganic matter is vary high. The substraium s
moderately alkaline. Runoff is very slow. A ssasonal high
waler table is near the surface during extended wet
pariods.

Most areas are fammed. This soll is well sulted to comn
and soybeans. Wetneas and alkalinity are the main
limitations. Open ditches are used to remove excess
water. In areas where adequate cutlets are available,
subsurface drains are used to lower the seasonal high
walter table. They are more effective if they are installed
on or above the slowly parmeable lacustrina material.
Tufa fragments inferfere with cultivation. Because of the
alkalinity, some applied plant nuirients are unavallable to
plants. Acid-base fertiizers should be applied. Water-
tolerant grasses should be selected for hay and pasture.
Overgrazing or grazing during wet periods damages the
plants and compacts the =goll.

Many areas are used for wetland wildlite habitat. Some
are wooded. This soil is poorly suited to woodland and
well suited to habitat for wetland wildlife. The species
thal can withstand the prolonged wetness and the
alkalinity should be selected for planting. The use of
harvesting equipment Is limited by wetness. The trees
should be logged during the drier parts of the year.
Installing a drainage system and planting seedlings that
have been transplanted once reduce the seedliing
mortality rate. Tha windthrow hazard can be reduced by
harvesting tachniques that do not laave the remaining
trees widely spaced. Removing vines and the less
desirable trees and shrubs helps to control plant
competition. The soll Is well sulted to shallow water
impoundments.

Becausa of the ssasonal weiness and the slow
permeability in the lower part of the profile, this soll s
generally unsuitable as a site for bulldings and septic
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tank absorption fields. Installing a drainage system and
providing suitable base material help to prevent the
damage to local roads and streets caused by wetness
and frost action.

The land capability classification is lllw, The woodland
ordination symbol is 4w.

SbC2—Saylesville silty clay loam, 6 to 12 percent
slopes, eroded. This deep, sloping, moderately well
drained soll Ia on slope breaks along drainageways on
lake plains. Erosion has removed par of the original
surface layer. The remaining surface layer is a mixture of
the original surface layer and subsocil material. Most
areas are long and narrow and range from 5 to 20 acres.

Typlcally, the surface layer Is brown, firm silty clay
loam about 9 inches thick. The subsoll Is about 30
inches thick. The upper part is brown, mottled, firm silty
clay, and the lower parl is yellowish brown, mottied,
friable silty clay loam. The substratum to a depth of
about 60 inches Is yellowish brown, mottled, friable silt
Ivam. In some areas the surface layer is silty clay or
loam.

Included with this soil in mapping are small areas of
the somewhat poorly drained Dal Rey and Fulton scils
on the less sloping parts of the landscape. Also included
are small areas of the well drained Mentor soils on the
less sloping as well as the steeper parts of the
landscape. Included soils make up about 10 percent of
most areas.

Permeability is moderataly slow in the Saylesville soil,
and the available water capacity is moderate or high.
Runoff is rapid. The subscil is neutral or mildly alkaline.
The content of organic matter Is moderately low, A
seasonal high water table Is at a depth of 36 1o 72
inches during extended wet pariods.

Much of the acreage is cropland. This eoil is
moderately well suited to corn, soybeans, small grain,
hay, and pasture. Improving tiith and controlling erosion
are the main management concems. Applying a system
of conservation tillage that leaves crop residue on the
surface, planting cover crops, and returning crop residue
to the soil help to prevent excessive erosion, improve
tilth, and increase the rate of water infiltration. Grassed
waterways are uged in areas where runoff concentrates.
Tiliing, harvesting, or grazing when the soil is wet causes
surface compaction and cloddiness,

A few areas support native hardwoods. This soll Is well
suited 1o woodland., Removing vines and the lass
desirable trees and shrubs helps to control plant
competition.

Because of the slope, the seasonal wetness, a
moderate shrink-swell potential, and the moderataly slow
permeability, this soil s moderately well suited to
buidings and poorly suited to septic tank absorption
fields. Foundation drains and protsctive coatings on the
exierior of basement walls help to keep basements dry.
Buildings should be designed so that they conform to the
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natural slape of the land. Backfilling along foundations
with material that has & low shrink-swell potential helps
to prevent the structural damage caused by shrinking
and swelling.

Perimeter drains around septic tank absorption fields
help to lowar the seasonal high water table in this sail.
Installing the distribution lines on the contour helps to
prevent excessive saapage of effluent to the surface,
Instaling a drainage system and providing suitable base
material help to pravent the damage to local roads and
sireets caused by low strength and frost action. The
increased runofl and erosion that occur during
construction can be controlled by maintaining a
protective plant cover wherever possible.

The land capability classification is llle. The woodland
ordination symbol is 2a.

SeB—Seward loamy fine sand, 2 to 6 percent
slopes. This gently sloping, deep, moderately well
drained soil is on beach ridges and outwash plains, Most
areas are long and narrow and range from 4 to 30 acres,

Typically, the surface layer is brown, very friable lpamy
fine sand about 8 inches thick. The subsurface layer is
brownish yellow and light yellowish brown, very friable
loamy fine sand about 17 Inches thick. It is mottled in
the lower part. The subsoil Is yellowish brown, mottled,
friable sandy loam about 9 inches thick. The substratum
to a depth of about 60 inchss is yellowish brown and
brown, mottied, firm silty clay loam. In some areas it is
gilt loam.

Included with this soll In mapping are small areas of
the somewhat poorly drained Rimer and Haskins soils in
slight depressions and the wel drained Spinks soils on
the higher crests. Included soils make up about 15
percant ol most areas,

Permeability is rapid In the upper part of the Seward
soll and siow or very slow In the substratum. The
available water capacity is low. The content of organic
matter is moderately low. Runoff is slow in cultivated
areas. The subsoil ie strongly acid to neutral. The
surfacs layer can be worked throughout a wide range of
molsture content. The root zone generally is moderately
deep over compact glacial til or lacustrine sediments. A
parched saasonal high water table is at a depth of 36 to
72 inches during extended we! periods.

Most arsas are farmed. This soil is well suited to com,
soybeans, wheat, and oats. Droughtiness, sail blawing,
and erosion are the main management concerns. Sail
blowing is espacially a hazard in areas that do not have
an adequate plant cover and in cultivated areas during
spring. Maintaining feriility and the content of organic
matter is difficult. This soil Is suited to irrigation. A
system of conservation tillage that leaves crop residue
on the surface, cover crops, and grassed walerways
help to control erosion. Incorporating crop residue or
olher organic material into the surface layer increases
the rate of water infiltration and conserves moisture.
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A cover of hay or pasture plants helps to control
arosion and goll blowing. Deap-rooted grasses and
legumes should be selectad for planting. No-till seeding
reduces the susceptibility to soil blowing and arosion.

This soil is well suited 1o trees. Drought-talerant
species should be selected for planting. Seedlings are
difficult to establish during the drier parts of the year.
They should be plarmed aarly in spring. Planting
seedlings that have been transplanted once or mulching
reduces the seedling mortality rate. Removing vines and
the less desirable frees and shrubs helps to control plant
competition.

This soll is moderately well sulted to bulldings and
seplic tank absorption flelds. The seasonal wetness, the
slow or very slow permaability, and a high shrink-swell
potential in the substraturmn are limitations. Maintaining as
much vegetation as possible on the site during
construction helps to control soil blowing and erosion.
Grading building sites helps to keep surface waler away
from the foundation. The soil is better suited to buildings
without basements than to buildings with basements.
Backfilling along foundations with material that has a low
shrink-swell potential and instaliing drains at the base of
tootings help to prevent the structural damage caused by
shrinking and swelling and halp 1o keep basemants dry.
Lawna seeded during dry periods should be mulched and
watared.

Subsurface drains around septic tank absorption fields
halp to lower the seasonal high water table in this soil.
Installing the distribution lines close to the surface or in
suitable fill material helps to overcome the restricted
permeabliity. Some type of filtering material should be
used around subsurface drains to keep fine sand from
moving into the drains. Installing a drainage system and
providing suilable base malsrial help to prevent the
damage to local roads and streets caused by frost
action. Sloughing Is & hazard in shallow excavations.

The land capability classification is lle. The woodland
ordination symbol is 2a.

Sh—Shoals slit loam, frequently flooded. This
nearly level, deap, somewhat poorly drained soil occurs
as narrow strips in high-water channels on wide fiood
plains. it commonly makes up the entire flood plain along
amall streams. It is frequently flooded for briel periods in
fall, winter, and spring. Slope is 0 to 2 percent Most
areas range from 10 to 100 acres.

Typically, the surface layer is dark grayish brown,
friable silt loam about 11 inches thick. The subsoll Is
dark grayish brown and brown, mottled, friable silt loam
about 37 Inches thick. The substratum to a depth of
about 60 inches is grayish brown and brown, motiled,
iriable loam, fine sandy loam, and sandy loam. In some
areas it has a higher content of coarse fragmants. In a
few areas bedrock is at a depth of 30 to 40 inches.

Included with this soll in mapping are small areas of
the well drained Rossburg soils on the higher parl of the
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flood plains. Also included are very poorly drained soils
in depressions. Included soils make up about 10 percent
of most areas.

Permeability is moderate in the Shoals soil, and the
available water capacity is high. The contant of organic
matter is moderate. Runoff is very slow. The substratum
is slightly acid to mildly alkaline, A seasonal high water
iable is at a depth of 6 to 18 inches during extended wet
periods. The root zone is deep.

Most aress are used as cropland or pasture. The
flooding and the wetness delay planting in most years
and limit the choice of crops. This soll Is well sulted 1o
row crops that can be planted after the major threat of
flooding. Unless it is controlled, the flooding severely
damages winter grain. Subsurface drains are commonly
used, but outlets are not readily avallable in some areas.
Applying & system of conservation tillage that leaves
crop residue on the surface, incorporating crop residue
into the surface layer, and planting cover crops help to
maintain tilth and prevent axcessive crusting. They also
help to protect the surface layer in areas that are subject
to scouring during fioods.

This soil is moderately well suited to pasture.
Maintaining tilth and desirable forage stands is difficult
unless the soil is drained and grazing s controlied.
Overgrazing or grazing during wet periods, when the soil
is soft and sticky, causes surface compaction and poor
tilth. Pasture rotation and deferment of grazing during
wet pariods help to keap the pasture in good condition.

A few areas are wooded. This soll s well suited to
trees and giher plants that provide food and cover for
wildlife. The species thal can withstand some wetness
should be selected for reforestation. Hemoving vines and
the less desirable trees and shrubs helps to control plant
competition.

This soll is generally unsuitable as a site for bulldings
and septic tank absorption fields becauss of the flooding
hazard and the wetness. Constructing local roads and
sireats on raised, well compacted fill material, providing
suitable base material, and installing a drainage system
help to prevent the damage caused by flooding,
wetness, and frost action. Fill material on sites for roads
should not block the flow of floodwater.

The land capability classification s liw, The woodiand
ordination symbol is 2a

SoB—Spinks fine sand, 2 to & percent slopes. This
gently sioping, deep, well drained soil is on former beach
ridges and offshore bars. Most areas are long and
narrow and range from 3 to 100 acres.

Typically, the surface layer Is dark grayish brown, very
friable fine sand about 4 inches thick. The subsurface
layer is yallowish brown and brownish yellow, very friable
loamy fine sand aboul 18 inches thick. The next layer ia
yellowish brown, loose fine sand and sand aboul 40
inches thick. it has thin bands of dark brown loamy sand.
In some areas the subsoil contains gravel.
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Included with this soil in mapping are small areas of
Belmorse, Dunbridge, Granby, Seward, and Tedrow soils.
Belmore soils have more gravel in the subsoil than the
Spinks soil. They are on side slopes. Dunbridge soils
have limestone badrock at a depth of 20 to 40 inches.
The very poorly drained Granby soils are in depressions
and drainageways. The somewhat poorly drained Tedraw
soils are on slight rises. The moderately well drained
Seward solls are in the transition zone between the
Spinks soil and soils that formed in glacial till. Also
included, on the sides of beach ridges, are areas where
the slopa is more than 12 percent. Included solls make
up about 15 percent of most areas.

Permeability is moderately rapid in the Spinks soil, and
the available water capacity is low. The content of
organic matter is moderately low. Runoff is slow. Tha
subsoil is medium acid to neutral. The root zone is deep.

Most areas are farmed. This soil is moderately well
suited to corn, soybeans, wheat, hay, and pasture. i
irrigated, it s well suited to cultivated crops and specialty
crops. It s especially well suited to desp-rooted crops.
The low available water capacity and the sandy surface
layer are the major limitations. Crops can be planted
aariier in spring on this soil than on most other soils in
the county. Because applied nutrients are rapidly
leached from the soil, smaller, more frequent or more
timely applications of fertilizer and lime are better suited
than one larga application. Sqil blowing and water
erosion are hazards, The abrasive action of windblown
sand damages seedlings. Crop residue management and
cover crops help to maintain the organic matter content,
conserve moisture, and reduce the susceptibility to
erosion.

This soil ls moderately well sulted to drought-tolerant
trees. Seedling mortality is a hazard during dry periods.
Planting seedlings that have been transplanted once or
mulching reduces the seedling mortality rate. Removing
vines and the less desirable trees and shrubs helps to
control plant competition.

This soll is well suited to buildings and septic 1ank
absorption fields. Sloughing is a hazard in shallow
excavations. Erosion and soil blowing are hazards on
construction sites. They can be controlled by maintaining
as much vegetation on the site as possible during
construction. Because of seepage, the effluent from
sanitary facilities can pollute ground water in some
areas. Lawns seeded during the drier parts of the
growing season should be mulched and watered.

Tha land capability classification is llle. The woodland
ordination symbaol ig 3a.

TeA—Tedrow loamy fine sand, D to 2 percent
slopes. This deep, nearly level, somawhat poorly
drained soil is on low beach ridges and sand dunes.
Most areas are long and narrow or are circular. They
range from 4 1o 40 acres.
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Typically, the surface |ayer is brown, very friable loamy
fine sand about B inches thick. The subsoil is yellowish
brown and dark yellowish brown, mottiad, very friable
loamy fine sand about 28 inchas thick. The substratum
to a depth of about B0 inches is grayish brown and dark
grayish brown, mottled, loose loamy fine sand. In some
areas it has layers of gravelly sandy loam or loam.

Included with this soll In mapping are small areas of
the well drained Spinks scils on the higher beach ridges
and the very poorly drained Gilford and Granby sails in
drainageways and depressions. Also included are small
areas of Kibbie soils, which contain more clay in the
subscil than the Tedrow soll. Included solls make up
about 10 percent of most areas.

Permeability is rapid in the Tedrow sail, and the
available water capacity is low. Runoff is siow. The
content of organic matter is moderately low. The subsoil
is slightly acid or neutral In the upper part and slightly
acid to mildly alkaline in the lower part. A seasonal high
water table is at a depth of 12 to 24 inches during
extended weat periods.

Much of the acreage is used for cash grain. This soll is
moderately well suited to comn, soybeans, small grain,
vegetables, and orchards (fig. 7). Seasonal droughtiness,
saasonal wetness, and soll blowing are the main
management concerns. Subsurface drains are used to
lower the seasonal high water table, They can become
tilled with fine sand unless some type of fillering material
is usad. Selecting drains thal have a fiber envelope or
adding a gravel or crushad stone fiiter around the drain
helps to keep the fine sand from fllling the drain,
Applying & system of conservation fillage that leaves
crop residue on the surface, planting cover crops, and
returning crop residue to the soil halp to control aoil
blowing, conserve moisture, delay surface drying, and
increase the organic matter content.

This soil is moderately well suited 1o hay and pasture.
It is poorly sulted to grazing early In spring because of
seasonal wetness. A vegetative cover halps o control
sail blowing. Shallow-rooted plants do not grow well
during extended periods of below normal rainfall. Timely
deferment of grazing, pasture rotation, selection of
suitable species for planting, and weed control help to
keap the pasture in good condition.

Some areas suppor! native hardwoods. This sail s
moderatsly well sulted to trees. The species that can
withstand seasonal droughtiness as well as saasonal
wetness should be selected for planting. Planting
seadlings that have been traneplarted once or mulching
reduces the seedling mortality rate.

Because of the seasonal wetness, this soll is poorly
suited 0 buildings with basements and is modarately
well suited to buildings without basamants and to septic
tank absorption fields. Grading bullding sites and septic
tank absorption fields can improve surface drainage.
Foundation drains and protective coatings on the exterior
of basement walls help to keep basements dry. If drains
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Figurs 7.—An orchard on Tedrow [oamy fine sand, 0 to 2 percent alopes,

around foundations outlet Into a sump, the pump should
be large enough to handle a large volume of water,
Perimetar drains around seplic tank absorption flelds
help to lower the seasonal high water table in this soil.
The effiuent drains frealy but can pollute underground
water supplies. Installing the absorption field in suitable
fill material improves the filtering capacity. Installing a
drainage system and providing suitable base matarial
help to prevent the damage 1o local roads and streets
caused by frost action and seasonal wetness. Sloughing

is a hazard in shallow excavations, especially If the soll
is wal.

The land capahility classification ig llls. The woodland
ordination symbol is 3s.

TiA=—Tadrow=-Dixboro complex, 0 to 2 percent
slopes. Thase deep, nearly lavel, somawhal poorly
drained solls are on broad flats and slight rises on lake
plains and deltas. Areas range from 100 to 200 acres,
They are about 65 percent Tedrow loamy fine sand and



Sandusky County, Ohio

25 percent Dixboro sandy loam, The two soils occur as
areas so Intricately mixed or so small that mapping them
separately was not practical.

Typically, the surlace layer of the Tedrow soil is
brown, very friable loamy fine sand about B inches thick.
The subsoil is yellowish brown and dark yellowish brown,
mottied, very friable loamy fine sandy about 28 inches
thick. The substratum to a depth of about B0 inches is
dark grayieh brown and grayish brown, mottled, very
friable loamy fine sand.

Typically, the surface layer of the Dixboro soll Is very
dark grayish brown, very friable sandy loam about 8
inches thick. The subsoll is yellowish brown, brown, and
grayish brown, mottled, friable sandy loam and fine
sandy loam aboul 29 inches thick. The substratum to a
depth of about 60 inches Is grayish brown, mottled,
friable, stratified loamy sand, sandy loam, and sand. In
some areas the subsoll has more clay.

Included with these soils in mapping are small areas of
Bixler, Gilford, and Granby soils. Bixler solls have more
clay in the lower part than the Tedrow and Dixboro soils.
They are in positions on the landscape similar to those
of the Tedrow and Dixboro scils. The very poorly drained
Gilford and Granby soils are in depressions and
drainageways. Included solls make up about 10 percent
of most areas.

Permeability is rapid in the Tedrow soll and moderate
in the Dixboro soll. The available water capacity of the
Tedrow soil is low, and that of the Dixboro soil is
moderate or high. Surface runoff is slow on boath soils.
The contant of organic matter is moderately low in the
Tedrow s0il and moderate in the Dixboro soll. The
eubsoil of the Tedrow goil is slightly acid or neutral in the
upper part and slightly acid to mildly alkaling in the lower
part. The subsoll of the Dixboro soll Is neutral or slightly
acid in the upper part and mildly alkaline or modarately
alkaline in the lower part. Both solls can be filled within a
wide range of moisture conditions. They have a seasonal
high water table at a depth of 12 to 24 inches during
extended wet periods.

Most areas are used for farming. These soils are
moderately well suited to corn, soybeans, small grain,
hay, and specialty crops. Crop yields are higher on the
Dixboro soil than on the Tedrow soll.

Seasonal droughtiness, soil blowing, and seascnal
wetness are the main management concemns in
cultivated areas. Applying a conservation tillage system
that leaves crop residue on the surface, returning crop
residue to the soll, and regularly adding other organic
material delay drying of the scil surface, consaerve
moisture, and help to coniral soil blowing. Seeds can ba
uncavered or young plants damaged by soil blowing
when the soil dries out in the spring. In areas where
adequate outlets are avallable, subsurface drains are
commonly used to lower the seasonal high water table.
They can become filled with fine sand unless some type
of filtering material is used. Selecting drains that have a
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fiber envelope or adding a gravel or crushed stone filter
around the drain helps to keep the fine sand from filling
the drain.

These soils are moderately well suited to pasture.
They are poorly suited to grazing early in spring because
of seasonal wetness. A vegetative cover helps to control
soil blowing. Shallow-rooted plants do not grow well
during extended periods of below normal rainfall. Timely
deferment of grazing, pasture rotation, selection of
suitable species for planting, and weed control help to
keep the pasture in good condition.

A few areas are used as woodland. These soils are
moderately well suited to rees. The specles that can
withstand some seasonal wetness should be salected
for planting on both spils. Those planted on the Tadrow
sail should also be drought tolerant. Plant competition on
the Dixboro soil can be controlled by removing vines and
the less desirable trees and shrubs. Planting seedlings
that have been transplarted once or mulching reduces
the seedling mortality rate on the Tedrow soil.

These soils are moderately well suited to bulldings and
septic tank absorption fields. Because of the seasonal
wetness, they are better suited to buildings without
basements than to buildings with basements. Grading
building sites and septic tank absomption fisids can
Improve surface dralnage. Foundation drains and
protective coatings on the exterior of basement walls
help to keep basements dry.

Perimeter drains around seplic tank absorption fields
help to lower the seasonal high water table in these
solls. If the water table in the Tedrow soil is lowered, the
effluent drains freely. It can pollute underground water
supplies, however, because the sail has a poor filtering
capacity. Providing suitable fill material improves the
fitering capacity. Providing suitable base material and
installing a drainage system help to preveni the damage
to local roads and streats caused by frost action and
seasonal wetness. Lawns dry up during periods of low
raintall In summer. Newly seaded lawns should be
mulched and watered. Sloughing is a hazard in shallow
axcavations.

The land capability classification is Ills. The Tedrow
soil is assigned t0 woodiand ordination symbol 3s, the
Dixboro soil to woodland ordination symbol 2a.

To—Toledo silty clay. This deep, nearly level, very
poorly drained soil ia on broad flats and in long, namow
concava areas on lake plains. It s ponded for short
periods. Most areas range from 50 to more than 100
acres. Slope is 0 to 2 percent.

Typically, the surface layer is very dark gray, firm silty
clay about 7 inches thick. The subsoll Is dark grayish
brown and gray, mottied, firm silty clay and clay aboul 37
Inches thick. The substratum to a depth of about 60
inches is grayish brown and gray, mottled, firm clay and
silty clay. In some areas the surface layer Is lighter
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i::ulnran or thinner. In other areas it is loam or fine sandy
oam.

Included with this soil in mapping are small areas of
the somewhat poorly drained Fulton soils on slight rises
and side slopes along drainageways. Lanawee soils
along drainageways, and Sandusky soils near seaps.
Lenawee solls contain less clay in the subsoil than the
Toledo soil. Sandusky soils have tufa fragments In the
upper part Included soils make up about 10 percent of
most areas.

Permeability is slow in the Toledo soil, and the
available water capacity Is moderate. Runoff is very slow
or ponded. A seasonal high water table is near or above
the surface during extended wet periods. The subsail is
slightly acid to mildly alkaline. The contant of organic
matfier is high. The root zone is deep.

Most of the acreage is cropland. Com, soybeans, and
small grain are the principal crops. Specialty crops are
also grown in some areas. This soil is moderately well
suited to crops. Most of the acreage has been drained.
Subsurface drains ara commonly used to lower the
seasonal high water table where outlets are available,
Open ditches and surface draing are used to remove
excess surface water. Gullies form where water enters
open ditches {fig. 8). Drop structures help to control
gullying. The sail is sticky and plastic when wet. Il should
be filled only within a narrow range of maisture content
because it becomes compacted and cloddy If worked
when wet. Planting cover crops and returning crop
residue to the sail improve tilth and Increase the rate of
water nfiltration.

This soll Is moderately wall sulted to woodland. Trees
should be planted and harvested during the drier parts of
the year. The species selected for planting should be
those that can withstand wetness and a clayey surface
laver and subsoil. The windthrow hazard can he reduced
by harvesting techniques that do not leave the remaining
trees widely spaced. Planting seedlings that have been
transplanted once reduces the seedling mortality rale.
Removing vines and the less desirable trees and shrubs
helps 1o control plant compedtition.

This soil is poorly suited to bulldings and generally
unsuited to septic 1ank absorption fields. Grading building
sites helps to keep surface water away from the
foundation. Backfiling along foundations with material
that has a low shrink-swell potential and Installing drains
at the base of footings help to prevent the structural
damage caused by shrinking and swelling and help to
keep basements dry. Protective coatings on the exterior
of basament walls also help to keep basements dry.
Installing a drainage system and providing suitable base
material help to prevent the damage to local roads and
streets caused by low strength, ponding, and frost
action.

The land capability classification i2 lliw. The woodland
ordination symbal is 3w.

Sol Burvay

Tp—Toledo siity clay loam, ponded. This deep,
nearty level, very poorly drained soil is in long, narmow
concave areas along drainageways and on broad flats
on lake plains, 1t is ponded for long periods. Mozt areas
range from 5 to more than 100 acres. Slope is 0 to 2
parcent.

Typically, the surface layer is very dark gray, firm silty
clay loam about 8 inches thick. The subsurface layer is
dark gray, mottied, firm siity clay loam about 4 inches
thick. The subsoil is gray and light gray, mottled, firm
silty clay about 39 inches thick. The substratum to a
depth of about 80 inches Is gray and dark gray, mottled,
firm silty clay. In some areas the surface layer is mucky
silty clay loam. In some places it is thicker. In other
places it is lighter colorad.

Permeability is slow. A seasonal high water table is
near or above the surface most of the year. The
avallable water capacity Is moderate. The subsaoll is
slightly acid to mildly alkaline. Runoff is very slow or
ponded. The comant of organic matter is high, The root
zone is influenced by the water table. It is deep in
drained areas.

Areas that are diked and drained by pumps are
moderately well suited to grain crops. Undrained areas
are generally not sulted to crops. Leveas, open ditches,
subsurtace and surlace drains, and pumps can Improve
drainage. The soll is plastic and sticky when wet. It
should be tlled only within a narrow range of moisture
content becauss it bacomes compacted and cloddy if
worked when wet.

Most of the acreage is used for wildife refuges or
hunting preserves. This soll is generally not sulted to
woodland. It provides excellent habitat for wetland
wildlite, In large areas the water leval is controlled by
levees and pumps. Because of these measures,
drainage diiches, and surface and subsurface drains,
soybeans and buckwheat can be grown and the areas
can be flooded during the migration of wetland
waterfowl.

Thie eail is generally unsuitable as a site for buildings
and septic tank absorption fields because of the
ponding, & high shrink-swell potantial, and the siow
permeability.

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

Un—Udorthents, strongiy sioping. These sails occur
as areas of elevated fill. The areas are mostly piles of
debris from limestone quarmying. Slope ranges from 12 to
25 parcent, Most areas are 6 to 100 acres.

Typically, the upper 80 inches is siit loam or loam. It
contains varying amounts of stones and coarse
fragments. The avalable water capacity is dominantly
low or very low in the root zone, but it varies. Internal
water movement and runctf also vary, Hard rains tend to
seal the surface in poorly vegetated areas. As a resuit,
the water infiltration rate is reduced and the emergenca



Figure 8= guily in an aren of Toledo ailty olay.

and growth of plants are restricted. The root zone
generally is mildly alkaline. In most places erosion is a
hazard. Some areas are subject to gullying and
commonly are a source of sediment.

Most areas have only a sparse cover of vegetation
and are idle, These soils generally are unsulted to

cropland and are poorly suited to pasture and trees.
Stands of grasses or legumes can be Impravad by
muiching, applying fertilizer, and seeding. The root zone
can be improved by bianketing the area with topsoll. The
species selectad for planting should be those that can
withstand alkaline conditions. The suitability of these




soils for building site development and septic tank
absorption fields varies. Onsite investigation iz neaded to
determine the suitability for any proposed use.

No land capability classification or woodland ordination
symbol is assigned.

Wa—Wayers coarse sandy loam. Thie nearly lavel,
deep, very poorly drained soil is on flats on lake plains. It
is near seeps of water that has a high content of calcium
carbonate. Slope is 0 to 2 percent. Most areas are
irregular in shape and range from 50 to several hundred
acres.

Typically, the surface layer is very dark gray, very
friable coarse sandy loam about 10 inches thick. The
subsurface layer also Is very dark gray, very friable
coarse sandy loam. It is about 4 Inches thick. The upper
part of the substratum is grayish brown and dark gray,
mottied, friable and very friable gravelly coarse sandy
loam, loam, and coarse sandy loam. The lower part to a
depth of about 72 inches is pale brown, very pale brown,
and white, loose gravelly coarse sandy loam and very
friable sifit loam. In some areas the surface layer is loam
or st loam. In a few areas the lower part of the soll
caontains lacustrine sediments,

Included with this soil in mapping are smalil areas of
the somewhat poorly drained Fulton soils on slight rises.
Alzo included are small areas of Toledo soils. These
soils have more clay throughout than the Weyers soll.
They are near the edge of the mapped areas. Included
soils make up about 10 percent of most areas.

Permeability is moderately rapid in the upper part of
the Weyers soil and moderate to slow in the lower part
The avallable water capacity is moderate. The content of
prganic matter is very high. The substratum is
moderately alkaline. Runoff is very slow. A seasonal high
water table is near the surface during extended wet
periods.

Some areas are used as cropland. This soil is
moderately well suited to com and soybeans. Wetness
and alkalinity are the main limitations. Open ditches are
used to remove excess water, Subsurface drains are
used to lower the seasonal high water table where
adequate outlets are available. Because of the alkalinity,
some applied plant nuirienls are unavallable to plants.
Acid-base fertilizers should be applied. Watsr-tolerant
grasses should be selected for hay and pasture.
Overgrazing or grazing during wet periods damages the
plants and compacts the soil.

Many areas are used for wetland wildlife habitat. A few
are wooded. This soil is poorly suited to woodland and
well suited to habitat for wetland wildlife. The trees that
can withstand the prolonged wetness and the alkalinity
should be selected for planting. The use of harvesting
eguipmeant is saveraly limited by the wetness and the
very high content of organic matter. The treee should be
logged during the drier paris of the year. Installing a
drainage system and planting seedlings that have been
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transplanted once reduce the seedling mortality rats.
The windthrow hazard can be reduced by harvesting
techniques that do not leave the remaining trees widsly
spaced Removing vines and the less desirable trees
and shrubs helps to control plant competition.

This soil is generally unsuitable as a site for buildings
and septic tank absorption fields because of the
seasonal wetness and the slow permeability. Installing a
drainage system and providing suitable base matarial
help to prevent the damage to local roads and sirests
caused by wetness and frost action.

The land capability classification Is Illw. The woodland
ordination symbol is dw.

Prime Farmland

Prime farmiand is one of several kinds of important
farmiand defined by the U.S. Departmeant of Agriculture.
It is of major importance in meeting the Nation's short-
and long-range needs for food and fiber. Because the
supply of high quality farmland is limited, the U.S.
Department of Agriculture recognizes that responsible
levels of government, as well as individuals, should
encourage and facilitate the wise use of our Nation's
prime farmiand.

Prime farmiand, as defined by the U.S. Department of
Agriculture, is the land that is best suited to food, feed,
forage, fiber, and cilseed crops. It may be cultivated
land, pasture, woodland, or other land, but it is not urban
and built-up land or water areas. It either ia used for food
or fiber crops or is available for those crops. The soll
qualities, growing season, and molsture supply are those
needed for a well manaped soil to produce a sustained
high yield of crops in an economic manner. Prime
farmland produces the highest yields with minimal inputs
of energy and economic resources, and farming it results
in the least damage to the snvironment.

Prime farmland has an adequate and dependable
supply of moisture from precipitation or irrigation. The
termperature and growing season are favorable. The level
of acidity or alkalinity is acceptable. Prime farmiand has
few or no rocks and is permeable to water and air. It is
not excessively erodible or saturated with water for long
periods and is not frequently flooded during the growing
asason. The slope ranges mainly from O to B percent
More detalled information about the criteria for prime
farmland is available at the local office of the Sail
Conservation Servica.

About 223,088 acres in Sandusky County, or more
than B5 perceni of the total acreage, meets the
requiramants for prime farmland. This land is mainly in
associations 1, 2, 3, 5, 6, 7, 9, and 11, which are
described under the heading "General Soil Map Units."
About 198,383 acres of the prime farmland occurs as
somewhat poorly dralned or very poorly drained soils. A
drainage system is needed In these aress.
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A recent trend in land use in some parts of the county
has been the loss of some prime farmland to industrial
and urban uses. The loss of prime farmland to other
uses puts pressure on marginal lands, which generally
are more erodible, droughty, and less productive and
cannot be easily cultivated.

The map units in the survey area that are considered
prime farmland are listed in table 5. This list does not
constitute a recommendation for a particular land usa.
The extent of each listed map unit is shown in table 4.
The location is shown on the detalled soil maps at the
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back of this publication. The soil qualities that affect use
and management are described under the heading
"“Detailed Soil Map Units."

Some soils that have a seasonal high water table
qualify for prime farmland only in areas where this
limitation has been overcome by drainage measures.
The need for these measures is indicatad after the map
unit name in table B. Onsite evaluation is needed to
determine whether or not this limitation has been
overcome by comrective measures.
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Use and Management of the Soils

This sall survey is an inventory and evaluation of the
eoils in the survey area. It can be ussd to adjust land
uses to the limitations and polentials of natural
resources and the environmant. Also, it can help avoid
goil-related failures in land uses.

In preparing a soil survey, soil scientists,
conservalionists, angineers, and others collect extensive
field data about the nature and behavior characteristics
of the soils. They collect data on erosion, droughtiness,
flooding, and other factors that affect various soil uses
and management, Field experience and collected data
on soll properties and parformance are used as a basis
in predicting soi behavior.

Information in this section can be used to plan the use
and management of solls for crops and pasture; as
woodland, as sites for buildings, sanitary facilities,
highways and other fransportation systems, and parks
and other recreatfion facilities; and for wildiife habitat. It
can be used lo identify the potentials and limitations of
each soll for specific land uses and to halp prevent
consiruction failures caused by unfavorable soil

Planners and others using soil survey information can
evaluats the effect of specific land uses on productivity
end on the snvironment in all or part of the survey area.
The survey can halp planners to maintain or create a
land use pattern in harmony with the natural soil.

Canfractors 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 soll
layers can cause difficulty In excavation.

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

Crops and Pasture

John E Battles, district conservationist, Soil Consenvation Service,
halpad writa this section.

General managament needed for crops and pasture is
suggested In this section. The crops or pasture plants
best suited to the soils, including some nat commonly
grown In the survey area, are identified; the systam of
land capability classification used by the Soil
Conservation Service is explained; and the estimated

yields of the main crops and hay and pasture plants are
listed for each soll,

Planners of managemenl systems for individual fields
or farms should consider the datalled information given
in the description of each soil under “Detailed Soll Map
Units." Specific information can be obtained from the
local office of the Sall Consarvation Service or the
Cooperative Extension Sarvice.

In 1981, approximately 180,850 acres in the county
was used for crops and pasture (7). Of this lotal,
125,600 acres was used for row crops, mainly corn and
soybeans; 34,500 acres for close-grown crops, mainly
wheat and oats; 11,350 acres for specialty crops; and
8,400 acres for hay.

The potential Is good for Increased food production in
the county. Food production can be increased by
applying the latest technology ta all the cropland in the
county. This soil survey can greatly facllitata the
application of such technology. The main management
concerns on the cropland and the pasture In this county
aﬁ\ wetness, waler arosion, soll blowing, fertility, and
tilth.

Soil drainage is the major management concern on
about B4 percent of the acreage In the county. Some
s0lls are natrally so wet that the production of the crops
commonly grown in the county generally is not possible
unless a drainage sysiam s installed. Examples are the
very poorly drained Bono, Colwood, Gilford, Granby,
Hoytville, Lenawee, Mermill, Mermill Variant, Millsdale,
Pewamo, Sandusky, Toledo, and Weyers soils, which
make up aboul 50 percent of the county.

Unleee drained, the somewhat poorly drained soils are
s0 wet that crops are damaged in most years and
planting or harvesting s delayed. Examples are
Bennington, Bixier, Blount, Del Rey, Dixboro, Fulton,
Haskins, Kibbie, Nappanse. Aimer, Shoals, and Tedrow
soils, which make up about 34 percent of the county. In
some solis & filter may be needed on subsurface drains
to keep the drain lines from filling with siit and very fine
sand. Examples are Granby, Rimer, and Tedrow soils.

Included in many areas of the moderately well drained
Glenford, Glynwood, Lucas, Saylesville, and Seward soils
are depressions and pockets along dralnageways and In
swales, A drainage system is needed in some of these
arsas.

The design of both surface and subsurface drainage
sysiems varies with the kind of soil. A combination of
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surface and subsurface draina is needed in most areas
of the very poorly drained solls that are Intensively row
cropped. Drains should ba more closely spaced in slowly
permeable or very slowly parmeable solls than in the
mora permeable solls. Subsurface drainage Is slow or
very slow in Bono, Fulton, Nappanee, and Toledo solis.
Good drainage cannot be obtained without an adequate
outlet (fig. 9). Locating adequate outiets for subsurface
drains s difficult in the depressed areas of uplands and
on the broad flats of lake plains.

A pump drainage system can be used in some areas
where a gravity outlet Is not available. Specific
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information about the design of drainage systems for
each kind of soil can be obtained from the local office of
the soil conservation district.

Water erosion is a problem on about 22 percent of the
acreage In the county. It is 8 hazard in areas where the
slope is more than 2 percent. Balmors, Bixler, Castalia,
Dunbridge, Glenford, Glynwood, Haskins, Lucas, Mentor,
Rimer, Saylesville, Seward, and Spinks are examples of
solls that have slopes of more than 2 percent. The
Saviesville soils are eroded. Eroded spots are included
with soma of the other soils in mapping.

Figura 0.—An outist for & subsurfaos draln,
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Loss of the surface layer through erosion reduces
productivity and results in sedimentation of streams and
deterioration of tilth. Productivity is reduced as the
surface layer is loel and part of the subsoil is
incorporated into the plow layer. Erosion especially
reduces Ihe productivity of solls that tend to be droughty,
such as Belmore and Spinks soils. Control of arosion
minimizes the poliution of streams by sediment and
improves the quality of water for municipal uss, for
recreation, and for fish and other wildlife. Preparing a
good seedbed and tiling are more difficult in the eroded
Saylesville soils than in uneroded soils because part of
the original friable surface layer has been removed by
erosion.

Erosion-gontrol measures provide a protective cover,
reduce the runoff rate, and increase the rate of water
infiltration. A cropping system thal keeps a plant cover
on the soil for extended periods can reduce soil losses
to an amount that will not decrease the productive
capacity of the soil. Including legumes and grasses in
the cropping system reduces the risk of erosion,
increases the supply of nitrogen, and improves tilth.

Slopes are so short and iregular that contour tilage is
not practical in most areas of the gently sloping and
sloping Balmore, Bixler, Gastalia, Dunbridge, Glenford,
Glynwood, Hasking, Lucas, Mentor, Rimer, Saylesville,
Seward, and Spinks soila. Unless tillage is kept 10 a
minimum on these soils, a cropping system that provides
a substantial plant cover is needed to control erosion.

Minimizing tillage and leaving crop residue on the
surface increase the rate of water infiltration and reduce
the hazards of runoff and erasion. Minimum tillage and
crop residue management can be applied on most soils
in the county. No-tilage is effective in reducing the
hazard of erosion on sloping land. Ridge planting is
suited to the very poorly drained soils.

Diversions can contral runoff and erosion on long
elopes. Thay are most practical on soils that have
smoath slopes. Most soils in the county are not well
suited to terraces or diversions because of an imegular
slope, a clayey subsoil, or bedrock at a depth of 20 to
40 inchas.

Grassed waterways are natural or constructed outiets
that are protectad by a plant cover. Natural
drainageways are the best sites for grassed waterways.
They commonly reguire & minimal amount of shaping.
They should be wide and fiat, so that farm machinery
can cross them easily.

Soll blowing Is a hazard on Bixler, Dixboro, Dunbridge,
Giliord, Granby, Hasking, Kibbie, Rimer, Seward, Spinks,
and Tedrow solls (fig. 10). Maintaining a plant covar, a
surface mulch, or a rough surface through proper tillage
reduces the hazard of soil blowing. Cover crops, strips of
sod In row-cropped areas, and field windbreaks are used
primarily to protect truck crops.

Specific information about the design of measures that
control erpsion and soil blowing on asach kind of soil can
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be obtained from the local office of the soll conservation
district.

Soll fartility is naturally low in some of the sandy soils,
such as Tedrow and Spinks sclls. Solls on lake plains,
such as Bono, Colwood, Hoytville, Mermill, Mermill
Variant, Lenawee, and Toledo soils, commonly have a
high natural fertility level. Applications of lime are nesded
to raise the pH of acid soils.

On all soils additions of lime and fertilizer should be
based on the results of soil tests, on the needs of the
crop, and on the expected level of yislds. The
Cooperative Extensive Service can help in determining
the kinds and amounts of fertlizer and lime to be
applied.

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

Most soils that are used for crops in the county have a
loam, silt inam, sandy loam, fine sandy loam, or silty clay
loam surface layer that has a high to moderately low
content of crganic maiter. Generally, the structure of
these soils is moderate or weak. Following an Intense
rainfall, the silt loam, loam, or silty clay loam surface
layer crusts as It dries. Tha crust |2 hard when dry and is
nearly impervious to water. It reduces the rate of water
infiitration and increases the runoff rate. Regular
additions of crop residue, manure, and other organic
material iImprove soil structure and reduce the fikelihood
of erusting.

Fall plowing is not a good management practice on
Bixler, Dixboro, Dunbridge, Haskins, Kibbia, Rimer,
Seward, Spinks, and Tedrow soils. The exposed surface
Iz susceptible to soil blowing and water erosion. A winter
cover crop helps to control soil blowing. All sloping soils
and some nearly level, light colored solls also are
suscaptible 1o erosion and soil blowing if they are
plowed in the fall.

The surface layer of the dark Bono, Hoytville,
Lenawee, Millsdale, Pewamo, and Toledo solls contains
more clay than that of most light colored soils. Because
the darker soils ofien stay wet until late in spring,
maintaining good tilth is a problem, f plowed when wet,
thesa sails tend to become cloddy as they dry. As a
result, preparing a good seedbed is difficult Plowing
these dark soils in the fall generally results in better tilth
in the spring.

Fiefd crops grown in the county include com,
soybeans, wheal, oats, graln sorghum, sunflowers, rye,
and barley. Bromegrass, timothy, fescue, rediop,
bluegrass, and clover can be usad as a sasd source,

Pasiure makes up only aboul 3 percent of the land in
the county (20). Some permanent pasture is on eroded
sails that formerly were cultivated. It |s also in narrow
strips and in iregularly shaped arsas on flood plains.
Open woodlots are pastured, but they generally provide
poor-quality grazing because forage plants are sparse.
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Figure 10.—Soil blowing on unprotected sandy solls,

Many permanen! pastures near farmsteads are used as
feedlots or access lanes.

Mosl of the soils in the county can be used for high-
quality permanent pasture, Pasture plants grow well on
Glenford, Glynwood, and Saylesville solls, but these spils
are subject to erosion if the plant cover is overgrazed. If
livestock are allowed to trample these soils during wet
periods, soll compaction is severe.

Tha Rossburg and Shoals solls on flood plaing are
well suited to permanent pasture because they are fertila
and have a high available water capacity. Flooding
during the growing season damages graln crops but Is
much less damaging to permanent pastures. Surface

and subsurface drains are needed to remove excess
waler in areas of the somewhat poorly drained or very
poorly drained Blount, Fulton, and Hoytville solls.

Good management Is needed before permanant
pasture can be highly productive. Lime and fertilzer
should be applied al rates indicated by soll tests. Weeds
can be controlled by periodic clipping and by applying
recommended herbicides. Proper seeding ratas and
controlled grazing help 1o keep well established
permanent pastures in good condition. Specific
information about seeding mixtures, herbicide treaiment,
and other management practices for specific soils can
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be obtained from the local office of the Cooperative
Extension Service or the Soll Conservation Senvice.

krrigation is not extensive in Sandusky County. The
county generally receives ample rainfall for crop moisture
reguirements. Intervals commonly occur, however, when
raintall Is not timely or ia not well distributed. During
these perlods imigation should be considered, particularly
if spacialty crops are grown.

Many soils in the county can be irigated i water is
available, |rrigation is needed on Belmore and Spinks
solls during droughty periods. If the somewhat poorly
drained or very poorly dralned Bixler, Dixboro, Gilford,
Granby, Kibbie, Lenawee, Rimer, and Tedrow soils are
irigated, a subsurface drainage system is needed io
remove excess water when a heavy rain follows
imigation. Some soils in the county are not well suited to
irigation because of excessive slope, a slow intake rate,
surface crusting, or poor natural drainage. Further
information about irrigation Is avaiable from the
Cooperative Extension Service or the local office of the
soil consarvation district.

Specialty crops, such as cabbage, pickling cucumbers,
sugar beets, and tomatoes, are commonly grown in the
county. Smaller acreages of melons, potatoes, and
&woet corn also are grown. Information on specific
management practices, fertilization rates, and ssed
varieties can be obtained from the local office of the
Cooperative Extension Service or from commercial
packing and processing companies.

Suger beets grow well on solls that have a high
avallable water capacity, & high content of organic
matter, and a pH between 6.5 and 7.0, Deep, dark,
medium textured or moderately fine textured soils ars
well suited to sugar beets. Good tilth and aeration are
important. Bixler, Colwood, Dixboro, Gilford, Hoytville,
Kibble, Lenawee, Mermill, Tedrow, Toledo, and Weyers
are the soils used most extensively for sugar beets.
Surface crusting and restricted aeration, however, are
limitations in areas where these soils have a silty clay
loam or silty clay surface layer.

Tomatoes grow best on dark, medium textured or
moderately fine textured soils that have a deep root
zone, & high avallable water capacity, and a high content
of organic matter. Bixler, Colwood, Dixbore, Gilford,
Hoytville, Kibbie, Lenawes, Mermill, Rimer, Toledo, and
Weyers solls are well suited to tomatoes. Tomato plants
have deep roots and cannot withstand excess water in
the root zona for a very long period. Surface ponding
damages tomatoes within hours, Consequently, good
drainage is essentlal on the surface and within the root
zone. Dark, very poorly drained scils that have a good
surface and subsurface drainage systam and adequate
s0il asration are commonly used for tomatoes.

Cucumbers grow best on dark, medium textured or
moderately fine textured soils that have a high avallable
water capacity and a high content of organic matter.
Colwood, Dixboro, Gilford, Hoytville, Kibbie, Lenawee,
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and Mermill soils are well sulted to cucumbers. Irrigation
is beneficial during dry periods. Both surlace and
subsurface drains are needed on wet soils.

Deep, loamy, well drained soils that have good
subsurface drainage are well suited to cabbags,
potatoes, and sweet com. These soils warm up early in
spring. have a good water intake rate, and can be tilled
throughout a wide range of moistura content without
sovere compaction or damage to soil structure.

Orchards are well sulted to the well drained Belmore,
Dunbridge, and Spinks solis. Specific information about
vanieties and fertilization rates can be obtained from the
local office of the Cooperative Extension Sarvice.

Yields Per Acre

The average ylelds per acre that can be expected of
the principal crops under a high level of management
are shown in table 6. In any given year, yields may be
higher or lower than those indicated in the table because
of variations in rainfall and other climatic factors. The
land capabiiity classification of each map unit also is
shown in the lable.

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
conslderad.

The management neaded to obtain the indicated
yields of the various crops depends on the kind of sail
and the crop. Management can include drainage, erosion
control, and protection from flooding; the proper planting
and seeding rates; suitable high-yleiding crop varieties:
appropriate and timely tilage; 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, barmyard manure, and green manure crops; and
harvesting that ensures the smallest possible loss.

The estimated ylalds reflect the productive capacity of
each soil for each of the principal erops. Yields are likely
to increase as new production technology I8 developed,
The productivity of a given soil compared with that of
other soils, however, is not likely to change.

Crops other than those shown in table 6 are grown in
the survey area, but estimated yields are not listed
because the acreage of such crops Is small. The local
office of the Soil Conservation Service or of the
Cooperative Extension Service can provide information
about the management and productivity of the soils for
those crops.

Land Capability Classification

Land capabliity classification shows, in a general way,
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 criteria used in
grouping the soils do not include major and generally
expensive landforming that would change slops, depth,
or other characteristics of the solls, nor do they include
pussible but unlikely major reclamation projects.
Capability classification is not a substitute for
interpretations designed to show suitability and
limitations of groups of solls for rangeland, for woodland,
and for engineering purposes,

In the capability system, solls are generally grouped at
three levels: capability class, subclass, and unit (18).
Only class and subclass are used in this survay.

Capabilily clesess, the broadest groups, are
designated by ARoman numerals | through VIil. The
numerals indicate progressively greater limitations and
narrower choices for practical use. The classes are
defined as follows:

Claes | soils have few limitations that restriet their use.

Class Il soils have moderate limitations that reduce the
choice of plants or that require moderate conservation
practicas.

Class |l soils have savera 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 chaoice of plants or that require very careful
management, or both.

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

Class V| soils have severe limitations that make them
generally unsultable for culthvation.

Class VIl goile have very severa limitations that make
them unsuitable for cultivation.

Class VIl solls and miscellanecus areas have
limitations that nearly preclude their use for commercial
crop production.

Capabilily subclasses are 2ol groups within one class.
They are designated by adding a small letter, & w, s, or
&, 1o the class numeral, for example, lla. Tha latter @
shows that the main limitation is risk of arosion unless
close-growing plant cover i maintained; w shows that
water in or on the aall interferes with plant growth or
cuttivation (in some solls the wetness can be parily
carrected by artificial drainage), s shows that the soll is
limited mainly because it is shallow, droughty, or stony;
and c, used in only some parts of the United States,
shows that the chief limitation is climate that ia very cold
or very dry.

In class | there are no subclasses because the soils of
this class have few limitations. Class V contains anly the
subclasses Indicated by w; s, or ¢ because the soils in
class \ are subject to little or no erosion. They have
other limitations that restrict their use to pasture,
rangeland, woodland, wildlife habitat, or recreation.

The acreage of soils in each capability class and
subclass is shown in table 7. The capability classifieation
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of seach map unit is given in the section "'Detalled Soll
Map Units" and in the yields table.

Woodiand Management and Productivity

Nearly all of Sandusky County was forested at the
time of settlement. The original forest cover types were
beech, elm-ash swamp forest, cak-sugar maple, fresh-
waler marshes and fens, and mixed oak forest (70). The
elm-ash swamp forest Is associated with the Biack
Swamp, of which Sandusky County was a part at one
time. The elm-ash swamp forest also occurs in other
areas of wat soils.

As a result of clearing, ihe acreage of woodland has
been reduced to 11,316 acres, or slightly more than 4
percent of the county (20). Most of the remaining areas
are in amall farm woodlots. The sieepest, wettest,
shallower, and less accessible parts of the farms have
typically remained wooded. Most of the woodiand has
been cut over. Areas that are moderately deep 1o
bedrock and very siony are reverting to woodland.

Compared to the returns from the sals of other farm
products, income from the sale of wood products is
small. Some good-quality logs of red and white oaks and
black walnut are still being cut from the better managed
woodlots. Farmlots are a source of firewood. The Ohio
Department of Natural Resources, Division of Forestry,
can provide information about managing woodiand.

Table 8 can be used by woodland owners or forest
managers in planning the use of soils for wood crops.
Only those soils sultable for wood crops are listed. The
table lists the ordination symbol for each suitable soil.
Solls assigned the same ordination symbol reguire the
same general management and have about the same
potential productivity.

The first part of the ordination symbo/, a8 number,
indicates the poteniial productivity of the soils for
important trees. It is based on the site index of the
species listed first in the common trees column, The
number 1 indicates very high productivity; 2, high; 3,
moderately high; 4, moderate; and 5, low. The second
part of tha symbol, a letter, indicates the major kind of
soil limitation. The letter r indicates steep slopes; x,
stoniness or rockiness; w, excassive water In or on the
soll; ¢, toxic substances in the soil; d, restricted rooting
depth; ¢, clay in tha upper part of the sail; s, sandy
texture; and 7, high content of coarse fragments in the
soll profile. The letter a indicates that limitations or
restrictions are insignificant. If a soll has more than one
;hﬂtaﬂnn. the priority is as follows; r. x. w, L. d, c, s, and

In table B, slight, moderate, and severe indicata the
degree of the major soil limitations to be considered In
management.

Ratings of the erosion hazard Indicate the risk of loss
of soll in well managed woodland. The risk iz slight if the
expected soil losa is small, moderale if measures are
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needed to control erosion during logging and road
construction, and severe If intensive managemant or
special equipment and methods are needed to prevent
axcessive loss of soll.

Ratings of equipment fimitation reflect the
characteristics and condifions of the soil that restrict use
of the equipment genarally needed in woodland
management or harvesting. A rating of sfig/t 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
management or in equipment, and severs indicates a
seasonal limitation, a need for speclal equipment or
management, or a hazard in the use of equipment.

mortafity ratings indicate the degree to which
the soil affects the m of Iree seedlings. Plant
competition is not considered in the ratings. The ratings
apply to seedlings from good stock that are p
planted during a period of sufficient rainfall. A rating of
shight Indicates that the expected mortality is |ess than
25 percent; modlerats, 25 1o 50 percent: and severe,
more than 50 percent.

Ratings of windthrow hazard are based on soil
characteristics that affect the development of tree roots
and the ability of the soil 1o hold trees firmly. A rating of
siight indicates that few trees may be blown down by
strong winds; moderate, that some trees will be blown
down during periods of excessive soil wetness and
strong winds; and severe, that many trees are blown
down during periods of excessive soil wetness and
moderate or strong winds.

The patertial productivity of merchantable or common
freeg on a so0ll is axpressed as a sife index. This index is
the average height, In fest, that dominant and
codominant trees of a given species attain in a spadfied
number of years. The site index applies to fully stocked,
even-aged, unmanaged stande, Commonly grown trees
are those that woodland managers generally favor in
Intermediate or Improvement cuttings. They are selected
on the basis of growth rate, quality, value, and
marketability.

Trees Io piant 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 lor wildlife. Several
rows of low- and high-growing broadleaf and coniferous
treee and shrube provide the most protection (fig. 11).

Field windbreaks are narrow plantings made at right
angles to the prevailing wind and at specific intervals
acroas the field. The interval depends on the erodibility
of the soil. Field windbreaks protect cropland and crops
from wind, help to keep snow on the fields, and provide
food and cover for wildlife,

Environmental plantings help to beautify and screen
houses and other buildings and to abate noise. The
plants, moslly evergreen shrubs and trees, are closely
spaced. To ensure plant survival, a healthy planting
stock of suitable species should be planted properly on a
wall prepared site and maintained in good condition.

Table 0 shows the height that locally grown tress and
shrubs are expected to reach in 20 years on various
soils. The estimates in table 9 are based on
measurements and observation of established plantings
that have been given adegquate care. They can be used
as a guide in planning windbreaks and screens.
Additional information on planning windbreaks and
screans and planting and caring for trees and shrubs
can be obtained from a commercial nursery or from local
offices of the Soil Conservation Service: the Ohio
Department of Natural Resources, Division of Forestry;
or the Cooperative Extension Service.

Recreation

The soils of the survey area are rated in table 10
according to limitations that affect their suitability for
recreation, The ratings are basaed on restrictive soil
features, such as wetness, siope, and fexture of the
surface layer. Suaceptibility to flooding is considered. Not
considered in the rafings, but important In evaluating a
site, are the location and accessibiity 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 affiuent and the
abliity of the soil to support vegetation are also
important. Soils subject to flooding are limited for
recraation use by the duration and intensity of flooding
and the season when flooding occurs. n planning
recreation facilities, onsite assessment of the height,
duration, intensity, and frequency of flooding is essential.

In table 10, the degree of soil imitation Is expressad
as slight, moderate, or severe. Siight means that soll
properties are generally favorable and that limitations are
minor and easlly overcome, Moderale means that
limitations can be overcome or alleviated by planning.
design, or special maintenance. Severs means that soil
properties are unfavorable and that limitations can be
offset only by costly scil reclamation, special design,
intensive maintenance, limited use, or by a combination
of these measures,

The information in tabla 10 can be supplemented by
other information In this survey, for example,
Interpretations for septic tank absorption fields In tabls
13 and interpretations for dwellings without basements
and for local roads and streets in table 12.

Camp araas require site preparation, such ag shaping
and leveling the tent and parking areas, stabilizing roads
and intensively used areas, and Installing sanitary
facliities and utility lines. Camp areas are subject to
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Figure 11.—A windbreak of Scotch pine and shrubs on Giynwood siit loam, 2 to & parcant slopes.

heavy foot traffic and somes vehicular traffic. The best areas. The best soila for picnic areas are firm when wet,

soils have mild slopes and are not wet or subject to are not dusty when dry, are not subject to flooding

flooding during the period of use. The surface has few or during the perioed of use, and do not have slopas or

no stones or boulders, absorbs rainfall readily but stones or boulders that increase the cost of shaping

remains firm, and is not dusty when dry. Strong slopes sites or of buiding access roads and parking areas.

and stones or boulders can greatly increase the cost of Playgrounds require solls that can withstand intensive

constructing campasites. foot traffic. The best soils are almost level and are not
Picric areas are subject to heavy foot raffic. Most wet or subject to flooding during the season of use. The

vehicular traffic is confined to access roads and parking surface g free of stones and boulders, Is firm after rains,
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and |s not dusty when dry. If grading Is needed, the
depth of the soll over bedrock or a hardpan should be
considerad.

Paths and traifs for hiking and horseback riding should
require little or no cutting and filling. The best soils are
not wet, are lirm after rains, are not dusty whan dry, and
are not subject to flooding more than once a year during
the period of use. They have moderate slopes and few
or no stones or boulders on the surface.

Golf falrways are subject to heavy foot tratfic and
some light vehicular traffic. Cutting or filing may be
reguired. The bast sails for use as golf fairwaye are firm
when wet, are not dusty when dry, and are not subject to
prelonged flooding during the period of use. They have
moderate slopes and no stones or boulders on the
surface, The suitability of the eail for tees or greens is
not congidered in rating the soils,

Wildlife Habltat

A scarcity of cover affects the wildiife population in
Sandusky County. It results from extensive fall piowing
and from the clearing of fence rows and woodiots. The
Rossburg-Shoals association, along the streams in the
county, provides good cover and water for wildlife, but
the mortality rate is high because of flood damage to
nesting areas. The very steep Mentor soils and
escarpments along the streams are used as habitat for
wildlite. Drainage ditches throughout the county also
provide good habitat for wildlife,

Marsh areas and undrained areas of Bono and Toledo
soils provide ideal habitat for wetland wildlife. These
areas are adjacent o0 Sandusky Bay and are along the
major streams and their tributaries.

Most of the wooded areas have been cut over once
and are covered with brush and young trees. These
areas provide ideal habitat for deer. The deer population
is Incraasing.

Information aboul managing or improving wildlife
habitat can be obtained from the Ohio Department of
Natural Resources, Division of Wildlife; the Cooperative
Extension Servics; or the Soil Conservation Service.

Solis affect the kind and amount of vegetation that is
available to wildlife as food and cover. They also affect
the construction of water mpoundments. The kind and
abundance of wildlife depend largely on the amount and
distribution of food, cover, and water. Wildiife habitat can
be created or improved by planting appropriate
vegetation, by maintaining the existing plant cover, or by
promating the natural establishment of desirable plants,

In table 11, the saila in the survey area are rated
according to their potantial for providing habitat for
various kinds of wildlife. This information can be used in
planning parks, wildiife refuges, nature study areas, and
other developments for wildlife; in selecting soils that are
suitable for establishing, improving, or maintaining
specific elements of wildlife habitat; and in determining
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the intensity of management needed for each element of
the habitat,

The potential of the soil is rated good, fair, poor, or
very poor (7). A rating of good indicates that the element
or kind of habitst is easily established, improved, or
maintained. Few or no limitations affect management,
and satisfactory resuits can be expected. A rating of fair
indicates that the alement or kind of habitat can be
established, improved, or maintained in most places.
Moderately intensive management Is required for
satistactory rasults. A rating of poer 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 intensive. A rating of very poor indicates
that restrictions for the element or kind of habitat are
very severe and that unsatisfactory results can be
expected. Creating, improving, or maintaining habitat is
impractical or impossible,

The elements of wildiife habitat are described in the
following paragraphs.

Grain and seed crops are domestic grains and seed-
producing herbaceous plants. Soil properties and
features thal 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
stoniness, and flood hazard. Soil tempersture and soll
moisture are also considerations. Examples of grain and
seed crops are com, wheat, pats, and barley.

Grasses and legumes are domestic perennial grasses
and herbaceous legumes. Scil 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. Soll temperature and soil mpisture are also
considerations. Examples of grasses and legumes are
fescue, imothy, bromegrass, clover, and alialfa.

Wild herbaceous plants are native or naturally
established grassas and forbs, including weeds, Soll
properties and features that affact 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. Exampies of wild
herbaceous plants are foxtail, goldenrod, smartweed,
ragweed, and fescus.

Hardwood trees and woody understory produce nuts
or other fruit, buds, catkins, twigs, bark, and foliage. Soil
properties and features that affect the growth of
hardwood trees and shrubs are depth of the root zone,
available water capacity, and wetness, Examples of
these planis are osk, poplar, cherry, sweetgum, mapls,
hawthorn, dogwood, hickory, blackberry, and black
walnut. Examples of fruit-producing shrubs that are
sultable for planting on soils rated good are shrub
honeysuckle, autumn-olive, and crabapple.
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Coniferous plants lumish browse and saads. Soll
properties and features that affect the growth of
coniferous trees, shrubs, and ground cover are depth of
the root zone, avallable water capacity, and welness.
Examples of conifercus plants are pine, spruce, fir,
cedar, and juniper.

Wetland plants are annual and perennial wild
herbaceous plants that grow on moist or wet sites.
Submerged or floating aquatic plants are excluded. Soil
properties and features affecting wetland plants are
texture of the surface layer, wetness, reaction, salinity,
slope, and surface stoniness, Examples of wetland
plants are smartweed, wild millet, duckweed, reed
canarygrass, 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
structures. Soll properties and features affecting shallow
water areas are depth to bedrock, wetness, surface
stoniness. slopa, and permeaability. Examples of shallow
water areas are marshes, waterfowl feeding areas, and
shallow ponds.

The habitat for various kinds of wildlife Is described In
the following paragraphs.

Habitat for openiand wildlife consists of cropland,
pasture, meadows, and areas that are overgrown with
grasses, herbs, shrubs, and vines. These areas produce
grain and seed crops, grasses and legumes, and wild
herbaceous plants. The wildiife attracted to these areas
include bobwhite guail, pheasant. meadowlark, fiald
spamow, cottontail, and red fox.

Habitat for woodland wifdlife consists of areas of
deciduous plants or coniferous plants or both and
associated grassas, legumes, and wild herbaceous
plants. Wildlife attracted to these areas include ruffed
grouse, woodeock, thrushes, woodpeckers, squirrels,
gray fox, raccoon, and deer.

Habitat for wetiand wildlife consists of open, marshy or
swampy shallow water areas. Some of the wildlife
atiracted 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
management. Solls are rated for various uses, and the
most limiting features are identified. The ratings are
given in the following tables: Bullding sita devalopmant,
Sanitary facilities, Gonstruction materials, and Water
management. The ratings are based on cbserved
performance of the soils and on the estimated data and
test data in the “Soil Properties” section.

Information in this section ig intended for land use
planning, for evalusting land use alternatives, and for
planning sita lnvestigations prior to design and
construction. The information, however, has lmations.

Soil Survey

For example, eslimates and other dats gensrally apply
only to that part of the soil within a depth of 5 or 8 feet.
Because of the map scale, smal areas of different soils
ﬁmmm the mapped areas of a specific

The informalion is not site specific and does not
eliminate the need for onsite investigation of the soils or
for testing and analysis by personnel experienced in the
design and consiruction of engineering works.

Government ordinances and regulations thai restrict
certain land uses or impose specific design criteria were
not considered In preparing the information in this
seclion. Local ordinances and regulations need to be
considerad in planning. In site salection, and in design.

Soil proparties, site features, and observed
performance weare considerad in determining the ratings
in this section. During the fieldwork for thia soll survey,
detarminations were made about grain-size distribution,
liquid limit, plasticity index, soll reaction, depth to
bedrock, hardness of badrock within 5 to 6 feet of the
surface, soll wetness, depth to a seasonal high water
table, siope, likelihood of flooding, natural soil structure
apggregation, and soil density. Data were collected about
kinds of clay minerals, mineralogy of the sand and siit
fractions, and the kind of adsorbed cations. Estimates
ware made for erodibility, permeability, comrosivity, shrink-
swell potential, available water capacity, and other
behavioral characteristics affecting engineering uses.

This information can be used to (1) evaluate the
potential of areas for residentlal, commerdial, industrial,
and recreation uses; (2) make preliminary estimates of
construction conditions; (3) evaluate aternative routes
for roads, streets, highways, pipelines, and undarground
cables; (4) evaluate alternafive sites for sanitary landfills,
septic tank absorption fields, and sewage lagoons; (5)
plan detalied onsite Investigations of solls and geclogy;
(6) locate potential sources of gravel, sand, sarthfill, and
topsail; (7) plan drainage systems, irrigation systems,
ponds, terraces, and other structures for soil and water
conservation; and (8) predict performance of propossd
small structures and pavements by comparing the
performance of existing similar structures on the same or
gimilar goils,

Tha information in the tables, along with the soil maps,
the soll 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 soll sclenoe and are defined in tha
Glossary.

Bullding Site Davelopmeant

Table 12 shows the degree and kind of 2oil limitations
that affect shallow excavations, dwellings with and
without basements, small commercial buildings, local
roads and streets, and lawns and landscaping. The
limitations are considered slight if soil properties and site
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features are generally tavorable for the indicated use
and limitations are minor and sasily overcome; moderate
if soil properties or sile features are not favorable for the
indicated use and apecial planning, desigr, or
maintenance is needed to overcome or minimize the
limitations; and severe if s0il properties or site features
are so unfavorable or so difficult to overcome that
special design, significant Increases in consiruction
costs, and possibly increased maintenance are required.
Special feasibility studies may be required where the soll
limitations are severe.

Shallow excavations are trenches or holes dug 1o a
maximum depth of 5 or 6 feet for basements, graves,
utility lines, open ditches, and other purposes. The
ratings are based on soll properties, site features, and
cbserved performance of the soils. The ease of digging,
filling, and compacting is affected by the depth o
bedrock, a cemented pan, or a very firm danse layer;
stone content; soil texture; and slope. The time of the
year thal excavations can be made Is affected by the
depth to a seasonal high water table and the
suscepitibility of the solil 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 bulfdings are
structures built on shallow foundations on undisturbed
soil. The load limit is the same as that for single-family
dwellings no higher than three stories. Ratings are made
for small commercial buildings without basemenis, for
dwellings with basements, and for dwellings without
basements. The ratings are based on soil properties, site
features, and observed performance of the solls. A high
water table, fiooding, 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, slope, and flooding affect the sase of excavation
and construction. Landscaping and grading that reguire
cuts and fills of more than 5 to 6 feet are not
considered.

Local roads and sireels have an all-weather surface
and carry automobile and light truck traffic all year. Thay
have a subgrade of cut or fill soil material, a base of
gravel, crushed rock, or stabllized soil materal, and a
flexible or rigid surface. Cuts and fills are genarally
limited to less than 6 feet. The ratings are based on soil
proparties, sile features, and ohserved 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. Soll strength (as
inferred from the engineering classification of the soil),
shrink-swell potential, frost action potential, and dapth to
& high water table affect the traffic supporting capacity.

Lawns and landscaping require soils on which turf and
ormamental treas and shrubs can be established and
maintained. The ratings are based on soil properties, site
features, and observed performance of the solls. Soil
reaction, a high water table, depth to bedrock or to a
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cemented pan, the avallable water capacity in the upper
40 incheas, and the content of salts, sodium, and sulfidic
materials affect plant growth. Flooding, wetness, slope,
stoniness, and the amount of sand, clay, or organic
matter in the surface layer affect trafficability after
vegetation is established,

Sanitary Facilities

Table 13 shows the degree and kind of soil limitations
that atfect septic tank absorption fields, sewage lagoons,
and sanitary landfills. The limitations are considered
shight it soil propertias and sile features are generally
favorable for the indicated use and limitations are minor
and easily overcoma; moderate if soll 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 severs if soll
properties or site features are so unfavorable or so
difficult to overcome that special design, significant
increases in construction costs, and possibly increased
maintenance are required.

Table 13 also shows the suitability of the solls for use
as daily cover for landfills. A rating of good indicates that
soll properties and site features are favorable for the use
and good performance and low malntanance can ba
expacted; fair indicales that soil properties and site
features are modearately favorable for the use and one or
more soil properties or site features make the soil less
desirable than the solls rated good; and poor Indicates
that one or more soll properties or site features are
unfavorable for the use and overcoming the unfavorable
properties requires special design, extra maintenance, or
costly alteration.

Septic tank absorption fields are areas in which
effluent from & saptic tank I distributed Into the soll
through subsurface tiles or perforated pipe. Only that
part of the soll between depths of 24 and 72 inches is
evaluated. The ratings are based on sail properties, site
features, and observed performance of the solls.
Permeability, a high water table, depth to bedrock or to a
cemanted pan, and flooding affect absorption of the
effluent. Large stones and bedrock or a cemented pan
interfere with instaliation.

Unsatisfactory performance of septic tank absorption
fields, including excessively slow absorption of effluent,
surfacing of effluant, and hillside seepags, 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 basa of the absorption field, if
slope is excessive, ar if the water table is near tha
surface. There must be unsaturated soil material beneath
the absorption field 1o filter the effluent effeclively. Many
local ordinances require that this material be of a certain
thickness.

Sewage iagoons are shallow ponds constructed to
hold sewage while aerobic bacteria decompose the salid



and liquid wastes. Lagoons should have & nearly level
floor surrounded by cut slopes or embankments of
compeacted soil. Lagoons generally are designed 1o hold
the sewage within a depth of 2 10 5 feet. Nearly
impervious soil material for the lagoon flaor and sides is
required to minimize seepage and contamination of
ground water.

Table 13 gives ratings for the natural soll that makes
up the lagoon floor. The surtace layer and, generally, 1
or 2 feet of soil material below the surface layer are
excavated to provide matarial for the embankments. The
ratings are based on soil properties, site features, and
observed performance of the sails. Considered In the
ratings are siope, permeability, & high water table, depth
to bedrock or to a cemented pan, flooding, large stones,
and content of organic matter.

ive seepage due to rapid permeability of the
soll or a water table that |s high enough to raige the level
of sewage in the lagoon causes a lagoon to function
unsatisfactorily. Pollution results if seepage is axcessive
or if floodwater overtops tha lagoon. A high content of
organic matter is detrimental lo proper functioning of the
lagoon because It Inhibits aerobic activity. Slope,
bedrock, and cemented pans can cause construction
problems, and large stones can hinder compaction of
the lagoan floor.

Sanfiary landfills are areas where solid wasie Is
disposed of by burying It in soil. There are two types of
landfill—trench and area. In a trench landfill, the waste is
placed in a trench. It iz spraad, compacted, and coverad
daily with a thin layer of soil excavated at the site. In an
area landfill, the waste Is placed in successive layers on
the surface of the soll. The waste is spread, compacted,
and covered daily with a thin layer of soil from a source
away from the site.

Both types of landfill must be able to bear heavy
vehicular traffic. Bath types invoive a risk of ground
water pollution. Ease of excavation and revegetation
needs to be considered,

The ratings in table 13 are based on soil properties,
site features, and obaerved performance of the sails.
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
layars, soll reaction, and contant of salts and sodium
affect trench type landfills. Unleas ctherwise stated, the
ratings apply only to that part of the soil within a depth
of about & feet. For deeper trenches, a limitation rated
slight or moderate may not be valid. Onsite investigation
is neadad,

Daily cover for landfill |s the soil material that is used
o cover compacted solid waste in an area typs sanitary
landfill, The soil material is obtalned offsite, transportad
to the landfill, and spread over the waste.

Soll texture, wetnass, coarse fragments, and slope
affect the ease of removing and spreading the material
during wet and dry periods. Loamy or silty solls that are
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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 solls are subject to soil blowing.

After soil matarial has baan removed, the soll material
remaining in the borrow area must be thick snough aver
bedrock, a cemented pan, or the water table 10 parmit
revegetation. The soil material used as final cover for a
landfill should be suitable for plants. The surface layer
ganerally has the best workability, more organic matier,
and the best potential for plants, Material from the
surface layer should be stockpiled for use as the final
cover.

Construction Materials

Table 14 gives information about the soils as a source
of roadfill, sand, gravel, and topsoil, The soils are rated
good, fair, or poor as a source of roadfill and topsall.
They are rated as a probable or improbable source of
sand and gravel. The ratings are based on =oil
properties and site features that affect the removal of
the soil and its use as construction material. Normal
compaction, minor processing, and other standard
construction practices are assumed. Each soil is
evaluated to a depth of 5 or & feset.

Roadfll Is soil material that is excavated in one place
and used in road embankments in another place. In this
table, the solls are rated as a source of roadfill for low
ambankments, generally less than 6 feat high and less
exacting in design than higher embankmants.

The ratings are for the soll material below the surface
layer to a depth of § or 6 feet. it is assumed that soil
layers will be mixed during excavating and spreading.
Many soils have layers of contrasting suitabllity within
thair profile, The table showing g index
properties provides detailed information about each soil
layer. This Information can help determine the sultability
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 soll properties, site features,
and observed performance of the soils. The thickness of
sultable material is & major consideration. Tha sase of
excavation is affected by large stones, a high water
table, and slope. How well the soil performs In place
after It has been compacited and dralned Iz determined
by lts strength (as inferred from the engineering
classification of the soil) and shrink-swell patential

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 tabla 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, slopas of 15 to 25 percent, or
many stones. Depth 10 the waler table is 1 to 3 fast.
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Soils rated poor have a plasticity index of more than 10,
& 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
nl: suitabla material, but the material is less than 3 feet
thick.

Sand and grave! are natural aggregates suitable for
commercial use with a minimum of processing. Sand and
gravel are used in many kinds of construction.
Specifications for each use vary widaly. In table 14, only
the probability of finding material in sultable quantity is
evaluated. The suitability of the material for specific
purposes is not evaluated, nor are factors that affect
excavation of the material

The properties usad to evaluate the soil as a source of
sand or gravel are gradation of grain sizes (as indicated
by the engineering classification of the soil), the
thickness of sultable material, and the content of rock
fragments. Kinds of rock, acidity, and stratification are
given in the soil series descriptions. Gradation of grain
sizes is given in the table on engineering index
properties.

A s0il rated as a probable source has a layer of clean
sand or gravel or a layer of sand or gravel that is up to
12 percent silty fines. This material must be at least 3
feet thick and less than 50 percent, by weight, large
stones. All other solls are rated as an improbable
source. Coarse fragments of soft bedrock, such as shale
and siitstone, are not considered to be sand and gravel.

Topsail is used to cover an area 3o that vegstation
can be established and maintalned. The upper 40 Inches
of a soll is evaluated for use as topsoil. Also evaluated is
the reclamation potential of the borrow area.

Plant growth is affected by toxic materlal and by such
properties as sail 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.

Solls rated good have friable loamy material to a depth
of at least 40 inches, They are free of stones and
cobbles, have little or no gravel, and have slopes of less
than 8 percent. Thay are low in content of soluble salts,
are naturally fertile or respond well to fertilizer, and are
not so wet that excavation is difficult

Soils rated fair are sandy soils, loamy scils that have a
relatively high content of clay, solls that have only 20 to
40 Inches of suitable material, solls that have an
appreciable amount of grawvel, stones, or soluble salts, or
solls that have slopes of B to 15 percent The soils are
not so wet that excavation is difficult.

Solls rated poor are very sandy or claysy, have less
than 20 inches of suitable material, have a large amount
of gravel, stones, or soluble salts, have slopes of more
than 15 percent, or have a seasonal water table at or
near the surface.

The surface layer of most solls Is generally preferred
for topsoil because of [ts organic matter content. Organic
matter greatly increases the ahsorption and retantion of
moistura and nutrients for plant growth.

Water Management

Table 15 gives information on the soll properties and
site features that affect water management The dagree
and kind of soll limitations ara given lor pond resarvair
areas; embankments, dikes, and levess; and agquifer-fed
excavated ponds. The limitations are considered siight if
scil properties and site featuras are generally favorable
for the indicated use and limitations are minor and are
easlly overcome; modarate if sail properties or site
features are not favorabla for the indicated usa and
special planning, design, or maintenance is needed to
overcome or minimize the limitations; and severe if soil
properties or site features are so unfavorable or so
difficult to overcome that special design, significant
Increase in construction costs, and possibly increased
maintenance are required.

This table also gives for each soil the restrictive
features that affect drainage, imigation, and grassed
waterways.

Pond reservoir areas hold water behind & dam or
embankment. Solls best suited 10 this use have low
seepage potential in the upper B0 inches. The seapage
potential is determined by the permaabllity of the soil
and the depth to fractured bedrock or other permeable
material. Excessive slope can affect the storage capacily
of the reservoir area.

Embankments, dikes, and levees are raised structures
of soil material, generally less than 20 feet high,
constructed to impound water or to protect land against
overflow. In this table, the soils are rated as a source of
material for embankment fill. The ratings apply to the soil
material below the surface layer to a depth of aboul 5
fest. It is assumed that soil layers will be uniformly mixed
and compacted during construction.

The ratings do not indicate the ability of the natural
s0ll {0 support an embankment Soil properties to a
depth sven greater than the height of the embankment
can affect performance and safety of the smbankment.
Generally, deeper onsite investigation is nesded to
determine these properties.

Sail material In embankments must be resistant to
seapage, piping, and eroslon and have favorabile
compaction characteristics. Unfavorable features include
less than 5 feet of sultable material and & high coment
of stones or boulders, organic matter, or salts or sodium.
A high water table affects the amount of usable material.
It also affects trafficabillity.

Aquifer-fed excavated ponds are pits or dugouts that
extend 1o a ground waler aquifer or to a depth below a
permanent waler table. Excluded are ponda that are fed
only by surface runoff and embankment ponds that



impound water 3 feet or more above the original surface.
Excavaied ponds are affected by depth to a parmanant
water table, permeaability of the aguifer, and quality of the
water as Inferred from the salinity of the soil. Depth o
bedrock and the content of large stones affect the sase
of excavation.

Drainage is the removal of excess surface and
subsurface water from the soil. How easily and
affectively the soil is drained depends on the depth to
bedrock; to a cemented pan, or to other layers that
affect the rate of water movement, permeablity; depth to
a high water table or depth of standing water if the soll Is
subject to ponding; slope; suscaptibility to flooding;
subsidence of organic layers; and potential frost action.
Excavating and grading and the stability of ditchbanks
are affected by depth to bedrock or to a cemented pan,
large stones, slope, and the hazard of cutbanks caving.
The productivity of the soil efter drainage is adversely
alfected by extreme acidity or by toxic substances in the
root zone, such as salts, sodium, or sulfur. Availability of
drainage outlets is not considered in the ratings.

Irmigatior: is the controlled application of water to
supplement rainfall and support plant growth. The design
and managemant of an imigation systam are affected by
depth to the water table, the need for drainage, flooding,
avallable water capacity, Intake rate, permeability,
erosion hazard, and slope. The construction of a system
is affected by large stones and depth to bedrock or to a
cemented pan. The performance ol a system is alfected
by the depth of the root zons, the amount of salts ar
sodium, and soll reaction.

fGrassad watarways are natural or constructed
channeils, generally broad and shallow, that conduct
surface water to outiets at 8 nonerosive velocity. Large
stones, wetness, slope, and depth to bedrock or 1o a
cemanted pan affect the construction of grassed
waterways. A hazard of 20il blowing, low available water
capacity, restricted rooting depth, toxic substances such
as salts or sodium, and restricted parmeability adversaly
aflact the growth and maintanance of the grass after
construction.
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Daia relating to soll propertias are collected during the
coursa of the soil survey. The data and the eslimates of
soil and water features, listed in tables, are explained on
the following pages.

Soll properties are determined by field examination of
tha soils and by laboratory index testing of some
benchmark soils. Established standard procedures are
followed. 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 soma typical profiles and tested In the laboratory to
determine grain-size distribution, plasticity, and
compaction characteristics. These results are reported in
table 19.

Estimates of soll properties are based on field
examinations, on laboratory tests of samples from the
survey area, and on laboratory tests ol eamples of
similar soils in nearby areas. Tests verify field
observations, verify properties thal cannot be estimated
accurately by field obaervation, and help characterize
key soils,

The satimates of soll properties shown in the tables
include the range of grain-size distribution and Attsrberg
limits, the engineering classifications, and the physical
end chemical s of the major layers of aach soil.
Pertinent soil and water features also are given,

Engineering Index Properties

Table 16 gives estimates of the engineering
classificalion and of the range of index properiles for the
major layers of aach soll In the survey area. Most solis
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 soll serles
under “Sall Sares and Their Morphology."

Texiure is given in the standard terms used by the
U.S. Department of Agriculture. These terma are defined
according to percentages of sand, siit, and clay In the
fraction of the soil that is less than 2 millimeters in
diameter (fig. 12). "Loam,"” for exampis, is soil that is 7
to 27 percent clay, 2B to 50 percent silt, and less than
52 percent sand. If the content of particles coarser than
sand is as much as about 15 percent, an appropriate
modifier |5 added, for example, "gravelly.” Textural tarms
are dafined in the Glossary.

Figure 12 —Perceniages of clay, silt, and sand in the basic USDA
soll taxtural classes.

Classification of the soils is determined according to
the Unifled soll classification system (#) and the system
adopted by the American Association of State Highway
and Transportation Officials (3).

The Unified system classifies solls according to
p that affect their use as construction matsrial.
Soils are classified according to grain-size distribution of
the fraction less than 3 inches in diameter and according
to plasticity index, liquid limit, and organic matter
content. Sandy and gravelly scila are identified as GW,
GP, GM, GC, SW, SP, 8M, and SC; silty and clayey soils
as ML, CL, OL, MH, GH, and OH; and highly organic
eolle as PT. Soils exhibiting engineering properties of two
groups can have a dual classification, for exampla, CL-
ML.

The AASHTO systarn 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, Iquid limit, and plasticity Index.
Solls in group A-1 are coarse grained and low in content
of fines (sit and clay). Al tha othar extremsa, solls In
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group A-7 are fine grained. Highly crganic soils are
classified in group A-8 on the basis of visual inspection.

If laboraiory 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-T, A-7-5, or A-7-B. As an additional
refinement, the suitability of a soil as subgrade material
can be indicated by a group index number. Group Index
numbers range from 0 for the best subgrade matarial to
20 or higher for the poorest.

Aock fragments larger than 3 inches in diameter are
indicatad as a percentage of the total soil on & dry-
weight basis. The percentages are estimates determined
mainly by converting volume percentage in the field to
weight percentage.

Parcantage (of soil particles) passing designated
sisves is the percantage of the soil fraction less than 3
inches in diameter based on an ovendry weight. The
sieves, numbers 4, 10, 40, and 200 (USA Siandard
Series), have openings of 4.78, 2.00, 0.420, and 0.074
millimeters, respeciively. Estimates are based on
laboratory tests of soils sampled in the survey area and
in nearby areas and on estimates made In the field.

Liguid fimit and plasticity index (Atterberg limits)
Indicate the plasticity characteristics of a soll. The
estimates are based on test data from the survey area or
from nearby areas and on field examination.

The astimates of grain-size distribution, liquid fimit, and
plasticity index are generally rounded to the nearest 5
percent. Thus, It 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.

Physical and Chemical Properties

Tabla 17 shows estimates of some characteristics and
features that affect soil behavior. These estimates ara
given for the major layers of each soll in the survey area,
The estimates are based on field observations and on
test data for thase and similar soils.

Clay as a soil separate consists of mineral soll
particles that are less than 0.002 millimeter in diameter.
In this table, the estimated clay content of each major
soll layer is given as a percentage, by weight, of the soll
material that |2 less than 2 millimatars in diametear.

The amount and kind of clay greatly affect the fertility
and physical condition of the soil. They determine the
abllity of the soil 1o adsorb cations and to retain
moisture, They influence shrink-swell potential,
permeability, and plasticity, the easa of soil dispersion,
and other soll properties. The amount and kind of clay In
a soil also affect tillage and earthmoving operations.

Moist bulk densily is the weight of soll (ovendry) per
unit volume. Violume is measured when the soil is at field
moisture capacity, that is, the molsture content at 1/3
bar moisture tension. Weight is determined after drying
the soil at 105 degrees C. In this table, the estimated
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moist bulk density of each major soil horzon ia
axpressed in grams per cubic centimeter of soll material
that is less than 2 millimeters in diameter, Bulk density
data are used to compute shrink-swall potential,
available water capacity, total pore space, and other soll
properties. The moist bulk density of a soll indicates the
pore space avaiable for water and roots. A bulk density
of more than 1.6 can restrici water storage and root
penetration. Moist bulk density is influenced by texture,
kind of clay, content of organic matter, and soil structura.

Permeabifity refers to the ability of a soil to transmit
water or alr. The estimates indicate the rate of downward
movement of water when the soll is saturated. They are
based on soil characteristics observed in the fiald,
pariicularly structure, porosity, and texiure. Permeability
is considered in the design of soll drainage systems,
septic tank absorption fields, and construction where the
rate of water movement under saturated conditions
atfects behavior,

Available water capacity refers to the quantity of water
that the =oll Is capable of storing for use by planis. The
capacity for water siorage is given in inches of water per
inch of soil for each major soll layer. The capacity varias,
depending on soil properties that affect the retention of
water and the dapth of the root zone. The most
important properties are the content of organic matter,
soil texture, bulk density, and soll 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 Irigation systems. Available water
capacity is not an astimate of the quantity of water
actually available to plants at any given time.

Soif reaction is a measure of acidity or alkalinity and is
expressed as a range In pH values. The range in pH of
each major horizon |2 based on many field tests, For
many soils, values have been varifiad by laboratory
analyses. Soll reaction is important in selecting cropa
and other plants, in evaluating soll amendments for
fertility and stabilization, and in determining the risk of
corrosion.

Shrink-awell polential ia 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 amoun! and type
of clay minerals in the soil. The size of the load on the
soll and the magnitude of the change in s0il moisture
content influence the emount of swelling of soils In
place. Laboralory measurements of swelling of
undisturbed clods were made for many solls. For others,
swelling was estimated on the basis of the kind and
amount of clay minerals in the soil and on
measurements of simllar soils.

If the shrink-swell potential is rated moderate to very
high, shrinking and swelling can cause damage 1o
buildings, roads, and other structures. Special design is
often needed,
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Shrink-gswell potential classes are based on the
change in length ol an unconfined clod as moisture
content is Increased from air-dry 1o field capacity. The
change is based on the soil fraction less than 2
millimeters in diametar. The classes are fow, a change of
less than 3 percent, moderate, 3 to 6 percent; and high,
more than B percent. Very high, greater than B 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 Soll Loss Equation (USLE)
I 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 percemtage of silt, sand, and
organic matter (up to 4 percent) and on soil structure
and permeability. Values of K range from 0.05 to 0.65.
The higher the value, the more susceptible the soll is to
shest and rill erosion by water.

Erosion factor T is an estimate of the maximum
average annual rate of soil erosion by wind or water that
can occur without affecting crop productivity over a
sustained period. The rate is in tons per acre per year.

Wind erodibility groups are made up of soils that have
similar properties affecting their resistance to soil
blowing in cultivated areas. The groups indicate the
susceptibility to soil blowing. Soils are grouped according
to tha following distinctions:

1. Sands, coarse sands, fine sands, and very fine
sands. These soils are generally not suilable for crops.
They are extremaly 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
can be grown if intensive measures to control soil
blowing are used.

3. Sandy loams, coarse sandy loams, fine sandy
loams, and very fine sandy loams. These soils are highly
erodible, Crops can ba grown if intensive measures to
control soil blowing are used.

4L. Calcareous loamy soils that are less than 35
percent clay and more than 5 percent finely divided
calclum carbonate. These soils are erodible. Crops can
be grown if intensive measures to control sail blowing
ara 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 o
control soil blowing are used.

5. Loamy soils that are less than 18 percent clay and
less than 5 percent finely divided calcium carbonate and
sandy clay loams and sandy clays thal are less than &
perceni finaly divided calcium carbonate. These soils are
glightly erodible. Crops can be grown if measures to
control soil blowing are used.

6. Loamy soils that are 18 to 35 percent clay and
less than 5 percent finely divided calcium carbonats,

excapt silty clay loams. These soils are very slightly
erodible. Grops can easily be grown,

7. Silty clay loams that are less than 35 percent clay
and less than 5 parcent finely divided calcium carbonate.
These soile are very slightly erodible. Crops can easily
be grown.

8. Stony or gravelly soils and other soils not subject
to soil blowing.

Organic matter is the plant and animal residue in the
soil at various stages of decomposition. In table 17, the
estimated content of organic matter is expressed as a
percentage, by welght, of the soil material that is less
than 2 milimeters in dismater.

The contant of organic matter of a scil can be
maintained or increased by returning crop residue to the
soil. Organic matter affects the avallable water capacity,
Infilration rate, and tilth. It is a source of nitrogen and
other nutrients for crops.

Soil and Water Features

Table 18 gives estimates of various soil and water
teatures. The estimates are used in land use planning
that involves engineering considerations.

ic sof groups are used to estimate runoff
from precipitation. Soils not protected by vegetation are
assigned to one of four groups. They are grouped
according to the intake of water when the solls are
thoroughly wet and receive precipitation from long-
duration storms.

The four hydrologic soil groups are:

Group A. Sails having a high infiltration rate (low runoff
potential) when thoroughly wet, These consist mainly of
deep, well drained to excessively drained sands or
gravelly sands. These solls have a high rate of water
transmission.

Group B, Soils having a moderate infiltration rate when
thoroughly wel. These consist chiefly of moderately deep
or deep, moderately well drained or well drained soils
that have moderatsly fine texture to moderately coarse
texture. These soils have a moderate rate of water
fransmission.

Group C. Scile having a slow infiltration rate when
thoroughly wel. 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. Sails having a very slow infiltration rate (high
runoff potential) when thoroughly wet These consist
chiefly of clays that have a high shrink-swell potential,
sails that have a parmanent high water table, soils that
have a claypan or clay layer at or near the surface, and
soile that are shallow over nearly impervious material.
These solls have & very slow rate of water transmission.

If a sail Is assigned 1o two hydrologic groups in table
1B, the first letter is for drained areas and the second is
for undrained areas.



Fiooding, the temporary inundation of an area, is
caused by overflowing streams, by runoff from adjacent
slopes, or by tides. Water standing for short periods after
rainfall or snowmaelt is not considered flooding, nor is
water in swamps and marshes.

Table 18 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 expressad as none, rare,
occasional, and frequent. Mone means that flooding is
not probable; rare that it is unlikely but possible under
unusual weather conditions; occasions/ that it occurs, on
the average, once or less in 2 years; and frequent that it
occurs, on the average, more than once in 2 years,
Duration |s expressed as very brigf if less than 2 days,
briaf if 2 to 7 days, and fong if more than 7 days.
Probable dates are expressed in months; Movember-
May, for example, means that fiooding can occur during
the period November through May.

The information is based on evidence in the soil
profile, namely thin strata of gravel, sand, silt, or clay
deposited by floodwater; irregular decreass in organic
matter contemt with increasing depth; and absence of
distinctive horizons that form in soils that are not subject
to flooding.

Alzo considered are Iocal information about the extent
and levels of flooding and the relation of each soll on
the landscape Io historic floods. Information on the
extent of flcoding based on soil data is less specific than
that provided by detailed engineering surveys that
delineate flood-prone areas al specific flood frequency
levals.

High water table (seasanal) is the highest level of a
saturated zone in the soll in most years. The depth to a
seasonal high water table applies to undrained aolls. Tha
estimates are based mainly on the evidence of a
saturated zone, namely grayish colors or mottles in the
s0il. Indicated in table 18 are the depth to the ssasonal
high water table; the kind of water table—that is,
perched or apparent; and the months of the year that
the waier table commonly is high. A water table that is
seasonally high for less than 1 month is not indicated in
table 18.

An apparent water table is a thick zone of free water
in the soll. It Is indicated by the level at which water
stands in an uncased borehole after adeguate tima Is
allowed for adjustment in the surrounding soil. A parched
water table is waler standing above an unsaturated
zone. In places an upper, or perched, water table is
saparated from a lower one by a dry zone.

Only saturated zones within a depth of about & feat
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 suriace. The second numeral
indicates the depth below the surlace.
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Depth to bedrock is given if bedrock is within a dapth
of 5 teet. The depth is based on many soil borings and
on observations during soil mapping. The rock is aither
soft or hard. If the rock is soft or fractured, excavations
can be made with trenching machines, backhoes, or
amall rippers. If the rock is hard or massive, blasling or
special equipment generally is needed for excavation.

Potantial frost action is the likelihood of upward or
lateral expansion of the soil caused by the formation of
saegregated ice lenses (frost heave) and the subssquent
collapse of the soll and loss of strength on thawing.
Frost action occurs when moisture moves into the
freezing zone of the soil. Temperature, textura, density,
permeability, content of organic matter, and depth 1o the
water table are the most important factors considered in
evaluating the potential for frost action. It Is assumed
that the soll is not insulated by vegetation or snow and is
not artificially drainad. Silty and highly structured clayey
soils that have a high water table in winter are the most
susceptible to frost action. Well drained, very gravelly, or
very sandy solls are the least suscepiible. Frost heave
and low soil strength during thawing cause damage
mainly to pavernents and other rigid structures,

Risk of corrosion pertains to potential soil-induced
electrochemical or chemical action that dissolves or
weakens uncoated steel or concrete. The rate of
corrosion of uncoated steel is related to such factors as
soil moisture, particle-size distribution, acidity, and
electrical conductivity of the soil. The rate of corrasion of
concrete is based mainly on the sulfate and sodium
content, téxture, moisture contant, and acidity of the sail.
Special site examination and design may be neaded if
the combination of factors creates a severe corrasion
environment. The steel in installations that intersect soil
boundaries or soil layers is more susceptible to comrosion
than stesl in inslallations 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 exprassed
as Jow, moderale, or high. It s based on soil texture,
acidity, and amount of sulfates in the saturation extract.

Physical and Chemical Analyses of
Selected Solls

Many of the soils in Sandusky County were sampled
by the Soil Characterization Laboratory, Department of
Agronomy, Ohio State University, Columbus, Ohio. The
physical and chemical data obtained from the samples
include particle-size distribution, reaction, organic matter
content, calcium carbonate equivalent, and extractable
cations.

These data were used in classifying and correlating
the soils and in evaluating their behavior under various
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land uses. Six pedons were selected as representative
of their respective series and are described in the
section “'Soil Series and Their Morphology." These
series and their laboratory identification numbers are
Dixboro series (SN-17), Fulton series (SN-13), Hoytville
series (SN-16), Sandusky series (SN-19), Toledo serles
(SN-15), and Weyers series (SN-18).

In addition to the Sandusky County data, laboratory
data for many of the same soils are also available from
nearby counties in northwestern Ohio. Data from these
counties and from Sandusky County are on file at the
Department of Agronomy, Ohlo State University; the
Ohio Department of Natural Resources, Division of Soil
and Water Conservation; and the Soll Conservation
Service, State Office, Columbus, Ohio,

Engineering Index Test Data

Table 18 shows Iaboratory test daia for several
pedons sampled at carefully selected sites in the survey

B5

area. The pedons are represantative of the series
described in the section "“Soll Series and Their
Morphology.” The soil samples were tested by the Ohio
Department of Transportation, Division of Highways,
Bureau of Testing, Soils and Foundation Saction.

The testing methods generally are those of the
American Association of State Highway and
Transportation Officials (AASHTO) or the American
Society for Testing and Materials (ASTM).

The tests and methods are AASHTO classification—M
145 (AASHTO), D 3282 (ASTM); Unified classification—
D 2487 (ASTM); Mechanical analysis—T 88 (AASHTO),
D 2217 (ASTM); Liquid limit—T 89 (AASHTO), D 423
(ASTM); Plasticity index—T 90 (AASHTO), D 424
(ASTM); and Moisture density, Methad A—T B8
(AASHTDO), D 698 (ASTM).



Classification of the Soils
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The system of soil classification used by the National
Cooperative Soil Survey has six categories (18).
Beginning with the broadest, these catagories are the
order, suborder, great group, subgroup, family, and
series. Classification Is based on eoil properties
observed in the field or inferred from those abservations
or from laboratory measurements. Table 20 shows the
Classification of the sois in the survey area. The
categories are defined in the following paragraphs.

ORDER. Ten soil orders are recognized. The
diflerences among orders reflect the dominant soll-
forming processes and the degree of soll formation.
Each order is identified by a word ending in so/. An
axample is Alfisol,

SUBORDER. Each order is divided into suborders
primarily on the basis of properties that influence soll
genesis and ara important to plant growth or propertias
that refiect the most important variables within the
orders. The last syllable in the name of a suborder
indicates the order. An example is Aqualf (Agu, meaning
water, pius s/f, from Alfisol).

GREAT GROUP. Each suborder ie divided Inte great
groupe on the basis of close similarities in kind,
arrangement, and degree of development of pedogenic
horizons; soil moisture and temperature regimes: and
base staius. 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 Ochraqualfs (Ochr, meaning light
colored surface layer, plus agua/, the suborder of tha
Alfisols that has 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 extansive. Intergrades are
transitions to other orders, suborders, or great groups.
Extragrades have some properiies 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
precading the name of the great group. The ad|ective
Aeric identifies the subgroup that is drier than the typical
great group. An example is Aeric Ochragualfs.

FAMILY. Families are established within a subgroup on
the basis of physical and chemical properties and other
characteristics that affect management. Mostly the
properties are those of horizons below plow depth where
there is much biological activity. Among the properties

and characteristics considerad are particle-size class,
mineral content, temperature regimea, depth of the root
zone, consistence, moisture equivalent, slope, and
permanent cracks. A family name consists of the name
of & subgroup preceded by terms that Indicate soil
properties. An example is fine-loamy, mixed, masic Aeric
Ochraqualfs.

SERIES. The series conaists of soile that have similar
harizons in their profile. The horizons are similar in color,
texture, structure, reaction, conslstence, mineral and
chemical composition, and arrangement in the profile.
The texture of the surface layer or of the substratum can
differ within a series.

Soll Series and Their Morphology

In this section, each soil serles recognized in the
survey area is described. The descriptions are aranged
in alphabetic order.

Characteristics of the soil and the material In which it
formed are identifled for each series. The soll is
compared with similar soils and with nearby soils of
other series. A pedon, a small three-dimensional area of
soll, that ie typical of the series In the survey area is
described. The detailed description of each soil hortzon
follows standards In the Soif Survey Manual (17). Many
of the technical terms used in the descriptions are
delined in Soif Taxonomy (19). Unless otherwise stated,
colors In the descriptiona are for moist soil. Following the
pedon description is the range of Important
characteristics of the =oils in the series.

The map units of each soil sarias are described in the
section "Detailed Soll Map Units."

Beimore Series

The Belmore series consists of deep, well drained
solls on beach ridges, stream terraces, and outwash
plains. These soils formed In loamy over sandy and
loamy, water-sorled material, Permaability is moderately
rapid In the solum and rapid in the substratum, Slope
ranges from 2 to 6 percent

Balmore soils are commenly adjacent 1o Dunbridge,
Haskins, Kibbie, Rimer, and Spinks soils. Dunbridge solls
have limestone bedrock at a depth of 20 to 40 inches.
Haskins, Kibbie, and Rimer soils are somewhat poariy
drained and are on the lower part of slopes and on slight
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rises. Spinks soils are sandy throughout. They ara on
beach ridges.

Typical pedon of Belmare loam, 2 to 6 percent slopes,
in York Township; approximately 248 feet north and 780
feet east of the southwest comer of sec. 16, T, 4 N, R.
1ITE

Ap—0 to 7 inches; brown (10YR 4/3) loam, pale brown
(10YR 6/3) dry; weak medium and fine granular
structure; friable; common roots; about 2 percent
coarse fragments; slightly acid; abrupt smooth
boundary.

Bt1—7 to 12 inches; brown (7.5YR 5/4) clay loam:
moderate medium and coarse subangular blocky
structure; friable; few roots; few faint brown (7.5YR
5/4) clay films bridging sand grains; about 4 percent
coarsa fragments; medium acid; clear smooth
boundary.

2B12—12 to 17 Inches; dark brown (7 5YR 4/4) gravelly
clay loam; moderate coarse and medium subangular
blocky structure; friable; few roots; common distinct
dark reddish brown (5YR 3/4) clay films bridging
sand grains; about 20 percent coarse fragments:
slightly acid; clear smooth boundary.

2Bt3—17 to 23 inches; dark brown (7.5YR 4/4) gravelly
clay loam; weak fine subangular blocky structure;
friable; few roots; common distinct dark reddish
brown (SYR 3/4) clay films bridging sand grains;
about 15 percent coarse fragments; slightly acid;
clear smooth boundary.

2Bt4—23 to 30 inches; dark brown (7.5YR 4/4) gravelly
sandy clay loam; weak fine subangular blocky
structure; friable: common distinct dark reddish
brown (5YR 3/4) clay films bridging sand grains;
about 30 percent coarse fragments; neutral; abrupt
smooth boundary.

2C1—30 1o 47 Inches; mixed grayish brown (10YR 5/2)
and pale brown (10YR 6/3) gravelly loamy sand;
few fina distinct yellowish brown (10YR 5/6) mottlies:
single grained; looss; about 30 percent coarse
fragments; slight effervescence; mildly alkaline; clear
smooth boundary.

2C2—47 1o 58 inches: mixed grayish brown (10YR 5/2)
and pale brown (10YR 6/3) sand; few fine distinct
yellowish brown (10YR 5/4) mottles; single grained;
loose; about 5 percent coarse fragments; strong
effervescence; moderately alkaline; abrupt smooth
boundary.

2C3—56 1o 80 inches; brown (10YR 4/3) sandy loam:
massive; friable; about 3 percent coarse fragments;
sirong effervescence; moderately alkaline.

The thickness of the solum ranges from 24 to 55
inches and commaonly is the same as the depth to free
carbonates. In some pedans tongues of the B horizon
extend o a depth of more than 55 inches. The content

of gravel ranges from 2 to 15 percent in the A and Bt
hngns. from 15 to 30 percent in the 2Bt horizon, and
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from 3 to 40 percent in the 2C harizon. The A and Bt
horizons are slightly acid or medium acid, and the 2Bt
horizon is slightly acid or neutral.

The Ap horizon has hue of 10YR, value of 4 or 5, and
chroma of 2 or 3, It is typically loam but is sandy loam,
fine sandy loam, or silt loam in some pedons. The Bt
horizon has hue of 10YR or 7.6YR, value of 3 to 5, and
chroma of 3 or 4. It is clay loam, sandy clay loam, sandy
loam, or loam. The 2Bt horizon generally has hue of
10YR or 7.5YR, value of 3 to 5, and chroma of 3 or 4, In
some pedons, howaver, it has thin subhorizons with hue
of 5YR. It Is dominantly the gravelly analogs of clay
loam, sandy clay loam, loam, or sandy loam. Some
pedons, however, have thin strata of clay loam, loam, or
sandy loam. The 2C horizon has hue of 10YR or 7.5YR,
value of 4 to 7, and chroma of 2 io 5. It is stratified
loamy sand, sand, sandy loam, or the gravelly or vary
gravelly analogs of these texturss.

Bennington Series

The Bennington series consists of deep, somawhat
poorly drained, slowly parmeable soils on lake plains.
These soils formed in loamy glacial till. Slope is 0 to 2
parcent.

Bennington soils are commonly adjacent to Glynwood
and Hasking soils and are similar to Blount, Del Rey, and
Nappanee solls. Blount soils have fewer shale fragments
throughout than the Bennington soils and formed in
glacial il that has a higher calcium carbonate
equivalent. Del Rey soils formed in lacustrine sedimenis
and have less sand and fewer coarse fragments in the
subsoll and substratum than the Bennington soils.
Glyrnwood soils are moderately well drained and are on
knolls, on ridges, and on side slopes at the head of
drainageways. Haskins soils have less clay in the upper
part of the subsoll than the Bennington solls. Their
landscape positions are similar to those of the
Bennington soils. Nappanee soils have more clay in the
subsoil and aubstratum than the Bennington soils.

Typical pedon of Bennington silt loam, 0 to 2 percent
slopes, in York Township; approximately 745 feet west
and 1,240 feat narth of the southeast comer of sec. 13,
T.4N,R17E

Ap—0 1o 9 inches; dark graylsh brown (10YR 4/2) silt
loam, light brownish gray (10YR 6/2) dry; weak fine
and medium granular structure; friable; many roots;
slightly acid; abrupt smooth boundary.

BE—9 1o 14 Inches; brown (10YR 5/3) siity clay loam;
common medium distinet yellowish brown (10YR
5/6), many madium faint pale brown (10YR 6/3),
and few fine faint grayish brown (10YR 5/2) mottles;
weak medium and fine ular blocky structure;
friable; many roots; many nct grayish brown
(10YR 5/2) silt coatings on faces of peds; about 2
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percent coarse fragments; very strongly acid; clear
smooth boundary.

Btg—14 to 20 inches; grayish brown (10YR 5/2) clay
loam; common medium distinct yellowish brown
(10YR 5/6) and few medium faint brown (10YR 5/3)
mottles; weak medium and fine subangular blocky
structure; firm; common roots; common distinct
grayish brown (10YR 5/2) clay films on laces of
peds; about 2 percent coarse fragments; very
strongly acid; clear wavy boundary.

Bt—20 to 30 inches; brown (10YR 5/3) clay loam;
common medium faint yellowish brown (10YR 5/4)
and many coarse distinct dark grayish brown (10YR
4/2) mottles; weak medium and fine subangular
blocky structure; firm; few roots; many distinct
grayish brown (10YR 5/2) siit coatings and common
distinct grayish brown {10YR 5/2) clay films on
faces of peds; aboul 2 percent coarse fragments;
very strongly acid; claar smooth boundary.

BC—30 to 36 inches; brown (10YR 5/3) silty clay loam;
common medium faint grayish brown (10YR 5/2)
and common fine distinct yellowish brown (10YR
5/8) mottles; weak coarse prismatic structure; firm;
tew fine light gray (10¥YR 7/1) lime concrafions;
about 5 percent coarse fragments; neutral; clear
smoaoth boundary.

C—36 to 60 inches; brown (10YR 5/3) silty clay loam;
common madium distinct yellowlsh brown (10YR
5/8), common medium faint grayish brown {10YH
5/2), and few fine faint light brownish gray (10YR
6/2) mottles; massive; firm; few fine light gray (10YR
7/1) lime concretions; about 5 percant coarse
fragments; slight effervescence; mildly alkaline.

The thickness of the solum ranges from 28 to 50
inches. The depth to carbonates ranges from 26 to 46
inches. The content of coarse fragments is 0 to 5
percent to a depth of 20 inchas and 2 to 10 percent
below that depth.

The Ap horizon has hue of 10YR or 2.5Y, value of 4 or
5, and chroma of 1 or 2. It is commonly silt loam but is
loam in some pedons. It Is medium acid 1o neutral. Tha
Bt horizon has hue of 10YR or 2.5Y, value of 4 or 5, and
chroma of 2 to B. It is clay loam, silty clay, or silty clay
loam. It is medium acid to very strongly acid In the upper
part and very strongly acid ta neutral in lower part. The
C horizon has hue of 10YR or 2 5Y, value of 4 or 5, and
chroma of 1 to 4. It is clay loam, silty clay loam, or loam.
It is mildly alkaline or moderatsly alkaline and contains
free carbonates.

Bixler Series

The Bixler series consists of deep, somewhat poorly
drained soils on outwash plains and beach ridges. These
solls formed In glaclal outwash over stratified lacustrine
material. Permeability Is rapid in {be outwash and

moderate In the lacustrine material. Slope ranges from 2
to 6 percent

Bbder soils are commonly adjacent 1o Colwood,
Dixbore, Kibbie, Lenawes, and Rimer solls and are
similar to Haskins and Rimer soils. The very poorly
drained Colwood and Lenawee solls are on fiats and in
depressions. Haskins soils have more clay in the subsoil
and substratum than the Bbder soils. Dixboro and Kibbie
soils are on lake plains and deltas and along the edges
of the higher beach ridges. They have a surface layer
that Is darker than that of the Bixler soils. Also, Kibbie
solls have more clay in the upper part. Rimer solls have
more clay in the lower part of the subsol and in the
substratum than the Bixler soils. They are on beach
ridges and lake plains.

Typlcal padon of Bixler loamy fine sand, 2 to 6 percent
slopas, in Riley Township; approximately 165 feet north
and 2,310 feel east of the southwest comer of sec, 34,
T.5N,R.16E.

Ap—0 to B inches; very dark grayish brown (10YR 3/2)
loamy fine sand, pale brown (10YR 6/3) dry; waak
fine granular structure; frizble; many roots; neutral;
clear smooth boundary.

E1—8 to 18 inches; brown (10YR 4/3) loamy fine sand;
weak medium and fine granular structure; very
friable; many roots; common faint dark brown (10YR
3/3) coatings on faces of peds; common very dark
grayish brown (10YR 3/2) wormeaste; slightly acid;
clear smooth boundary.

E2—18 to 22 inches; yellowish brown (10YR 5/4) loamy
fine sand; many medium faint yellowish brown
(10YR 5/8), few fine distinct grayish brown {10YR
5/2), and few fine distinct light brownish gray (10YR
6/2) motties; weak medium and fine granular
structure; very friable; few roots; few very dark
grayish brown (10YR 3/2) wormcasts: slightly acid;
abrupt smooth boundary.

Bt1—22 to 24 inches; yellowish brown (10YR 5/4) fine
sandy loam; many medium faint yellowish brown
(10YR 5/6), few fine distinct grayish brown (10YR
5/2), and few fine distinct fight brownish gray (10YR
8/2) mottles; weak medium and fine granular
structure; friable; few roots; common distinc! dark
yellowish brown (10YR 4/4) clay films bridging sand
grains; few very dark grayish brown (10YR 3/2)
wormcasts; slightly acid; abrupt smooth boundary.

2Bt2—24 10 28 Inches; brown (10YR 5/3) silty clay loam;
few fine faint light brownish gray (10YR 6/2), few
meadium distinct yellowish brown (10YR 5/8), and
many medium distinct dark brown (7.5YR 4/4)
mottles; strong coarse subangular blocky structure:
firm; few roots; common faint brown (10YR 5/3) clay
films on faces of peds; few fine very dark gray
(10YR 3/1) concretions (iron and manganase
oxides); slightly acid; clear smooth boundary.
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2813—20 to 40 inches; grayish brown (10YA 5/2) silty
clay loam; few fine distinct yellowish brown (10YR
5/6), many medium distinct dark brown (7.5YR 4/4),
and few fine faint gray (10YR 8/1) moftles; strong
coarse subangular blocky structure; firm; few roots:
common faint grayish brown (10YR 5/2) clay films
on faces of peds; neutral; clear smooth boundary.

2C—40 to 60 inches; gray (10YR 8/1) silt loam: many
coarse prominent yellowish brown (10YR 5/6) and
many coarse distinct brown {7.5YR 5/4) motiles:
appears massive but has weak horizontal bedding
planes; friable; gray (10YR 6/1) coatings on
planes; lenses of brownish yellow (10YR 6/6) very
fine sand, less than 1/18 inch thick, that have many
medium distinct strong brown (7.5YR 5/6) mottles;
slight effervescence; mildly alkaline.

The thickness of the soium ranges from 28 to 55
inches. The Ap or A horizon has hue of 10YR, value of 2
to 4, and ehroma of 1 to 3. It is typically loamy fine sand
but is fine sand in some pedons. It ranges from medium
acid to neulral. The E and Bt horizons are slightly acid or
neutral. The E horizon has hue of 10YH, value of 4 to 6,
and chroma of 3 or 4. It is loamy fine sand or fine sand.
The Bt horizon has hue of 10YR or 7.5YR, value of 4 to
8, and chroma of 2 to 6. It is fine sandy loam, loam, or
sandy loam. The 2Bt horizon has hue of 10YR or 7.5YR,
value of 4 to 6, and chroma of 2 or 3. It is silty clay
loam, fine sandy loam, sill loam, or loam. It ranges from
slightly acid to mildly alkaline.

The 2C horizon |s neutral in hue or has hue of 10YR
or 25Y, value of 4 to 6, and chroma of 1o 3. it I
stratified silt ioam, silty clay loam, silt, or very fine sand.
It ranges from neutral to moderately alkaline.

Blount Series

The Blount series consists of deep, somewhat poorly
drained, slowly permeable or moderately siowly
permaable soils on till plains, These solls formed in
calcaraous glacial till high in content of lime. Siope is 0
to 2 percant,

Blount solls are commonly adjacent to Glynwood,
Haskins, and Pewamo soils and are similar to
Bennington, Del Rey, and Nappanee soils. Bennington
soils have more shale fragments throughout than the
Blount soils and formed in glacial till lower in calcium
carbonate equivalent. Del Rey solls formed In lacustrine
sediments and have less sand and fewer coarse
fragments in the subsoil and substratum than the Blount
soils. Glynwood soils are moderately well drained and
are in the higher landscape positions. Haskins soils have
less clay In the upper parl of the subsoll than the Blount
soils. Their landscape positions are similar to thosa of
the Blount soils. Nappanee soils have more clay in the
subsoll and substratum than the Blount soils. Pewamo
soils are very poorly drained and are in drainagewsys
and shallow depressions. They have a mollic epipedon.

Soil Survey

Typical pedon of Blount silt loam, 0 1o 2 parcent
slopes, in York Township; approximately 42 feet north
and 75 feat west of the southeast comer of sec. 31, T. 4
N.R 17E

Ap—0 to 7 Inches; brown (10YR 4/3) silt loam, pale
brown (10YR 6/3) dry; weak fine granular structure;
friable; about 1 percent coarse fragments; neutral:
abrupt smooth boundary.

Bt1—7 to 12 Inches; yellowish brown (10YR 5/4) clay
loam; many fine distinct grayish brown (10YR 5/2)
motties; moderate medium prismatie structure
parting to moderate medium subangular blocky; firm;
commen distinct grayish brown (10YR 5/2) clay
films on faces of peds; about 2 percent coarse
fragments; strongly acid; clear smooth boundary,

Bt2—12 to 18 inches; ysllowish brown (10YR 5/4) clay
loarm; common medium distinct light brownish gray
(10YR 6/2) motties; moderate medium prismatic
structure parting to moderate medium subangular
blocky:; firm; common distinct grayish brown (10YR
5/2) clay filme on faces of peds; about 2 percent
coarse fragments; medium acid; clear smooth
boundary.

Bt3—18 to 27 inches: yellowish brown (10YR 5/4) clay
loam; common medium distinct light brownish gray
(10YR 8/2) mottles; weak coarse prismatic siructure
parting to moderate coarse subangular blocky; firm;
common distinct grayish brown (10YR 5/2) clay
flma on faces of pads: common very dark brown
{(10YR 2/2) stains (iron and manganese oxides);
about 2 percent coarse fragments; sightly acid;
clear smooth boundary.

BC—27 to 31 Iinches; yellowish brown (10YR 5/4) clay
loam; common medium faint yellowish brown (10YR
&§/6) mottles; weak coarse prismatic structure; firm:;
many distinct grayish brown (10YR 5/2) coatings on
vertical faces of peds; about 5 percent coarse
fragments; slight effervescence; mildly alkaline; clear
wavy boundary.

C1—31 to 38 inches; yellowish brown (10YR 5/4) clay
loam; common medium distinct yellowish brown
(10¥YR 5/8) and grayish brawn (10YR 5/2) mottles;
massive; firm; common distinct fight gray (10YR 7/2)
calcium carbonate coatings in vertical partings;
about 5 percent coarse fragments; strong
effervescence; moderately alkaline; gradual wavy
boundary.

€238 to 60 inches; yellowish brown (10YR 5/4) clay
loam; common medium distinct yellowish brown
(10YR 5/8) and grayish brown (10YR 5/2) motiles;
massive; firm; about 5 percent coarse fragments;
strong effervescence; moderately alkaline.

The thickness of the solum commonly is 28 to 40
inches but ranges from 24 to 45 inches. The depth to
tree carbonates ranges from 24 to 40 inches. The
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content of coarse fragmants generally increases with
increasing depth. It is O to 2 percent in the Ap horizon, 2
to 5 percent in the B horizon, and 5 to 12 percent in the
C horizon.

The Ap horizon has hue of 10YR, value of 4 to 6, and
chroma of 1 to 3. It is typically silt Ioam but ie loam in
some pedons. |t is slightly acid or neutral. The Bt horizon
has hue of 10YR or 2.5Y, value of 4 to 6, and chroma of
1 to 4. Itis silty clay loam, clay loam, sity clay, or clay. It
ranges from slightly acid to very strongly acid in the
upper part and from medium acid to mildly alkaline in the
lower part. The G horizon has hue of 10YR or 2.5Y,
value of 4 1o 6, and chroma of 1 1o 4. It Is siity clay loam
or clay loam,

Bono Series

The Bono serles consista of deep, very poorly drained
solls in depressions on lake plains. These solls formed In
lacustrine sediments. Permeability is slow or vary slow.
Slope is 0 to 2 percent.

These soils are considerably more acid in the upper
part of the salum than is definitive for the Bono series.
This difference, however, does not alter the usafulness
or bahavior of the soils.

Bono soils are commonly adjacent to Fulton and
Toledo solls and are similar to Toledo scile. The
somewhat poorly drained Fulton soils are on slight rises
and on slopes along drainageways. Toledo soils have a
dark surface layer that is thinner than that of the Bono
soils, Their landscape positions ara similar to those of
the Bono soils.

Typical pedon of Beno silty clay, in Riley Township;
approximately 1,680 feet west and 1,650 fest sauth of
the northeast comer ofsec. 2, T.5N,, R. 16 E.

Ap1—0 to 6 inches; very dark gray (N 3/0) silty clay,
gray (10¥YR 5/1) dry; few medium distinet dark
brown (7.5YR 4/4) and few coarse distinct grayish
brown (2.5Y 5/2) mottles; moderate medium and
coarse granular structure; firm; many roots; strongly
acid; clear smooth boundary.

Ap2—6 to 11 inches; black (N 2/0) siity clay, gray (10YR
5/1) dry; few mediumn distinct dark brown (7.5YR
4/4) and few coarse distinct grayish brown (2.5Y
5/2) mottles; moderate medium granular structure;
firm; many roots; sirongly acid; gradual smooth
boundary.

Bg1—11 to 18 Inches, dark gray (N 4/0) silty clay; few
medium distinct dark brown (7.5YR 4/4) and
common fine disfinct dark reddish brown (5YR 3/2)
and grayish brown (25Y 5/2) motties; weak medium
and fine subangular blocky structure; firm; common
roots; strongly acid; abrupt smooth boundary.

Bg2—18 to 24 inchas; dark gray (N 4/0) clay; few
medium distinct grayish brown (2.5Y 5/2) and many
coarea distinet reddish brown (5YR 4/4) mottles;
strong coarse prismatic structure; firm; common
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roots; many distinct gray (N 5/0) coatings on faces
of peds; slightly acid; abrupt smooth boundary.

Bg3—24 to 54 inches; gray (5Y 6/1) clay; many coarse
distinct yellowish brown (10YR 5/4) and few fine
distinct gray (SYR 5/1) mottles; weak coarse
prismatic structure; firm; neutral; clear smooth
boundary.

Cg—>54 to 60 Inches; grayish brown (10YR 5/2) clay;
many coaree distinct brown (10YR 4/3) and few fine
distinct gray (SYR 5/1) motties; appears massive but
has weak horizontal bedding planes; firm; slight
eflervescence; mildly alkaline.

The mallic epipedon ranges from 10 to 22 inches in
thicknees. The thickness of the solum and the depth to
carbonates range from 50 to 60 inches. The content of
clay in the control section typically is 40 to 55 percent. In
some pedons, however, it varies because of
stratification.

The Ap or A horizon is neutral in hue or has hue of
10YR to 5Y. It has value of 2 or 3 and chroma of 0 to 2.
It is typically siity clay but is silty clay loam in some
pedons. The B horizon is neutral in hue or has hue of
10YR to 5Y. It has value of 4 to 6 and chroma of 0 to 2.
It is clay, siity clay, or silty clay loam, It is strongly acid or
medium acid in the upper part and nautral or mildly
alkaline in the lower part. The C horizon is neutral in hua
or has hue of 10YR to 6Y, value of 4 to 6, and chroma
of 1 or 2. l Is clay, silty clay, or siity clay loam.

Castalia Series

The Castalia series consists of moderately deep, wall
drained soils on knolls and slight rises on lake plains.
These solls formed in material weathered from limestone
or dolomite. Permeability is rapid. Slope ranges from 1 to
6 percent.

Castalia soils are commonly adjacent 1o Dunbridge
and Millsdale soils. The adjacent soils have fewer rock
fragments throughout than the Castalia soils. Dunbridge
soils are In landscape positions similar to those of the
Castalia soils. The very poorly drained Milsdale solls are
In depressions.

Typical pedon of Castalia very stony loam, 1 to 8
percent slopes, in Woodville Township; approximately
1,080 feet north and 540 feet east of the southwest
comerofsec. 8, T. 8 N., R. 13 E.

A—0 to 6 inches; very dark gray (10YR 3/1) very stony
loam, dark grayish brown (10YR 4/2) dry; weak
medium granular structure; friable; many roots; about
25 percent coarse fragments; mildly alkaline; ¢lear
smooth boundary.

Bw—6 to 18 inches; dark brown (7.5YR 4/4) very flaggy
Ioam; weak medium granular structure; friable; few
fine roots; very few faint dark brown (7.5YR 4/2)
clay fiims bridging sand grains; about 60 percent
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coarse fragments; slight effervescence; mildly
alkaline; clear smooth boundary.

C—18 to 24 inches; dark brown (7.5YR 4/4) extremely
flaggy loam; weak medium granular struchure; very
friable; few fine roots; about BO percent coarse
fragments; slight effervescence; mildly alkaline; clear
smooth boundary.

R—24 to 30 inches; fractured dolomite bedrock.

The content of coarse fragments rangas from 30 to 80
percent in the B horizon and from 70 te 90 pereent in
the C horizon. The depth to bedrock ranges from 20 1o
40 inches.

The A harizon has hue of 10YR, value of 2 or 3, and
chroma of 1 or 2. The fine-earth fraction of this horizon
is typically loam but is silt loam or sandy loam in some
pedons. The fine-earth fraction of the Bw and G horizons
is loam, silt loam, or sandy loam. The Bw horizon has
hue of 7.5¥YR or 10YR, value of 4 to 6, and chroma of 3
to 6. The C horizon has hue of 7.5YR or 5YR, valua of 4
to 8, and chroma of 3 or 4,

Colwood Serles

The Colwood series consists of deep, very poorly
drained, moderately permeable soils on flats and in
depressions on lake plains and outwash plains. These
eoile formed in etratified loamy and sandy lakebed
sediments. Siope s 0 to 2 parcent.

Colwood soils are commonly adjacent to Bixler,
Gilford, Kibbie, Lenawee, and Mermill soils and are
similar to Gilford and Mermill scils. The somewhat poorly
drained Bixler and Kibbie solls are on slight rises, Gilford
soils have less clay and Lenawee soils more clay In the
subsail than the Colwood soils. Mermill soils have a dark
surtace layer that is thinner than that of the Colwood
solls. Gilford, Lenawee, and Mermill soils are in
landscape positions similar to those of the Colwood
solis. Also, Mermill solls are on till plains and teraces.

Typical pedon of Colwood fine sandy loam, In Riley
Township; approximately B75 feet south and 1,900 feet
west of the northeast comer of sec. 32, T. 5 N., R. 16 E.

Ap—0 to 11 inches; black (10YR 2/1) fine sandy loam,
dark grayish brown (10YR 4/2) dry; weak fine
granular structure; friable; many roots; slightly acid;
clear smooth boundary.

Bg1—11 lo 20 inches; grayish brown (25Y 5/2) sandy
clay loam; few medium prominent yellowish brown
(10YR 5/6) and many fine distinct dark yellowish
brown (10YR 4/4) motles; moderate coarsa and
madium subangular blocky structure; friable; many
roots; common faint grayish brown (10YR 5/2)
coatings on faces of peds; few very dark gray (10YR
3/1) wormcasts; slightly acid; clear smooth
boundary.

Bg2—20 lo 28 inches; grayish brown (25Y 5/2) sandy
clay loam; many medium distinct yellowish brown

Soil Survey

(10¥H 5/4 to 5/8) mottles; moderate coarse
subangular blocky structure; firm; common fine
roots; common faint grayish brown (10YR 5/2)
coatings bridging sand grains; few very dark gray
{10¥R 3/1) wormcasts; neutral: clear smooth
boundary.

Bg3—28 to 37 inches; gray (10YR 5/1) sandy clay loam;
many coarse prominent etrong brown (7.5YR 5/8),
many medium prominent yellowish brown (10YR
5/8), and few medium prominent dark brown (7.5YR
4/4) mottles; weak medium subangular blocky
structure; friable; few roots; common faint dark gray
{10YR 4/1) and gray (10YR 5/1) coatings on faces
of peds; neutral; clear smooth boundary.

BCg—3T to 56 inches; gray (10YR 5/1) silty clay loam;
many coarse prominent strong brown (7.5YR 5/6)
and few medium faint light gray (10YR 7/1) mottles;
weak coarse and medium subangular blocky
structure; firm; few roots; few fine very dark gray
{10YR 3/1) concretions (iron and manganese
oxides); neutral; clear smooth boundary.

Cg—56 to 65 inches; gray (10YR 5/1) silty clay loam;
many coarse prominent brown (7.5YR 4/4) mottles;
appears massive but has weak horizontal bedding
planes; firm; slight effervescence; mildly alkaline.

The solum ranges from 36 to 60 Inches in thickness. It
is slightly acid to mildly alkaline.

The Ap horizon has hue of 10YR, value of 2 or 3, and
chroma of 1 or 2. It is typically fine sandy loam but is siit
loamn, loam, or very fine sandy loam in some pedons.
The B harizon has hue of 10YR or 2,6Y, value of 4 to B,
and chroma of 1 or 2 [t Is sllty clay loam, loam, sandy
clay loam, clay loam, silt loam, or fine sandy loam. The C
horizon has hue of 10YR or 2.5Y, value of 4 to 6, and
chroma of 1 or 2. I Is stratified silt loam, fine sand, silty
clay loam, or vary fine sand. It is mildly alksiine or
moderately alkalina.

Del Rey Serles

The Del Rey series consists of deep, somewhat poorly
dralned, slowly permeable solls on Iake plains. These
soils formed In lacustrine sediments. Slope is 0 to 2
percent.

Del Rey soils are commonly adjacent to Kibbie and
Lenawes solls and are similar to Bennington, Blount, and
Nappanee soils. Bennington, Blount, and Nappanee soils
formed in glacial till and have a higher content of coarse
fragments throughout than the Del Rey acils. Also,
Nappanee solls have more clay in the subsoll and
substraium. Kibbie soils have more sand and lesas silt
and clay in the upper part of tha subsoil than the Del
Rey soils. They are on lake plains, on deltas, and along
the edges of the higher beach ridges. The very poorly
dralned Lenawee soils are on flats and in depressions.
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Typical pedon of Del Rey silt loam, 0 1o 2 percent
slopes, in Green Creek Township; approximately 990
feet east and 745 fest south of the northwest corner of
260.9, T.4N.,,R. 16 E.

Ap—0 10 8 inches; dark grayish brown (10YR 4/2) silt
loam, pale brown (10YR 6/3) dry; weak madium and
fine granular structure; friable; many fine roots;
neutral; clear smooth boundary.

BE—® to 14 inches; brown (10YR 5/3) silty clay loam;
many coarse distinet yellowish brown (10YR 5/6),
few fine faint dark grayish brown [10YR 4/2), and
few medium distinct dark yellowish brown (10YR
4/4) mottles; moderate coarse and medium
subangular blocky structure; firm; common fine
roots; comman faint gmrlnh brown (10YR 5/2) silt
coatings on faces of peds; slightly acid: clear
smooth boundary.

Bt1—14 to 22 inches; brown (10YR 4/3) silty clay loam;
few medium distinct yellowish brown (10YR 5/8),
many medium distinc! dark brown (7.5YR 4/4), and
few fine faint dark grayish brown [(10YR 4/2)
mottles; strong coarse subangular blocky structure;
firm; common fine roots; many distinct dark grayish
brown (10YR 4/2) and grayish brown (10YR 5/2)
coatings on faces of peds; common distincl grayish
brown (10¥YR 5/2) clay films on faces of pads:
neviral; clear smooth boundary.

Bt2—22 to 29 inches; brown (10%R 4/3) silty clay loam;
common medium distinct yellowish brown (10YR
5/8) mottles; moderale coarse subangular blocky
structure; firm; few fine roots: common distinct dark
grayish brown (10YR 4/2) clay fiims and many
distinct grayish brown (10YR 5/2) coatings on faces
of peds; neutral; clear smooth boundary.

BCg—29 to 48 inches; grayish brown (10YR 5/2) silty
clay Ioam; few madium distinct yellowish brown
(10YRA 5/6) and many coarse faint brown (10YH
5/3) mottles; weak coarse priamatic structure; firm;
few fine roots; common distinct dark graylsh brown
(10YR 4/2) clay films on face of peds; few lighl gray
(10YR 7/1) calcium carbonate concretions; faw dark
grayish brown (10YR 4/2) fillings in root channels;
strong effervescence; mildly alkaline; clear smooth
boundary.

Cg—46 to 86 inches; grayish brown (10YH 5/2) siit
loam; few medium distinct yallowish brown (10YR
5/6) and few medium prominent brownish yellow
{10YR 6/8) mottles; appears massive but has weak
horizontal bedding planes; few vertical partings; firm;
few fine roots: grayish brown (10YR 5/2) coatings In
vertical partings; common light gray (10YR 7/1)
caleium carbonate concretions; strong
effervescence; moderately alkaline.

The solum ranges from 24 to 4B inches in thickness. It
is medium acid to neutral in the upper part and slightly
acid o moderately alkaline in the lower part.
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The Ap horizon has hue of 10YR, value of 3 or 4, and
chroma of 1 or 2. It is typically sill loam but is silty clay
loam or loam in soma pedons. The B horizon has hue of
10YRor 2.5Y, valueof 4 1o 6, and chvoma of 1 to 6. It s
siity clay loam or siity clay. Thin lenses of silt loam are in
the lower part of the B horizon In some pedons. The C
horizon has hue of 10YR, value of 4 to 6, and chroma of
1 to 6. It is typically silt loam or silty clay loam, but some
pedons are stratified with thin layers of loam, fine sandy
loam, or sandy loam.

Dixboro Serles

The Dixboro series consists of deep, somewhal poorly
drained, moderately permeable soils on lake plains and
deltas. These soils formed in stratified sandy and loamy
sediments, Slope is 0 to 2 percent.

Dixboro soils are commonly adjacent to Coiwood and
Spinks soils. The very poorly drained Colwood soils are
on broad flats and in depressions. The well drained
Bpinks soila have more sand in the solum than the
Dixboro soils. They are on former beach ridges and
offshore bars.

Typical padon of Dixboro sandy loarm, in an area of
Dixboro-Kibbie complex, 0 1o 2 percent siopes, in
Baliville Township; approximately 1,070 feet west and
100 feet south of the northeast comer of sec. 33, T. 4
N.R 15E

Api1—0 to 5 inches; very dark grayleh brown (10YR 3/2)
sandy loam, grayish brown (10YR 5/2) dry; weak
fine granular structure; friable; few roots; specks of
yellowish brown (10YR 5/6) subsoil material, about
2 parcent course fragments; neutral; clear smooth
boundary.

Ap2—S5 to 9 inches; very dark grayish brown (10YR 3/2)
sandy loam, graylsh brown (10YR 5/2) dry; weak
medium and fine granular structure; friable; few
mots; specks of yellowish brown (10YR 5/4) subsoil
material; few fine dark brown (7.6YR 3/2)
concretions {iron and manganese oxides); about 2
percent coarse fragments; slightly acid; abrupt
smooth boundary.

Bt1—8 to 19 inches; yellowish brown (10YR 6/4) sandy
loam; many medium distinct yellowish brown (10YR
5/8) and common meadium distinct graylsh brown
{10YR 5/2) mottles; weak medium and fine
subangular blocky structure: friable: few roots; few
distinct grayish brown (10YR 6/2) clay films bridging
sand grains; few fine dark brown (7.5YR 3/2)
concretions (iron and manganese oxides); about 2
percent coarse fragments; neutral; clear smooth
boundary.

Bt2—18 to 29 inches; yellowish brown (10YR 5/4)
coarse sandy loam; many medum distinct light
brownish gray (10YR 6/2) and common medium
faint brown (10YR 5/3) mottles; weak medium and
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coarse subangular blocky structure; friable; lew
roots; few distinct grayish brown (10YR 5/2) clay
films bridging sand grains; dark brown (7.5YR 3/2)
concrations (iron and manganese oxides); about 3
percent coarse fragments; slight effervescance;
mildly alkaline; clear smooth boundary.

BCGg—28 to 38 Inches; grayish brown (10YR 6/2) fine
sandy loam; commeon fine distinct olive yellow (2.5Y
6/8) and common fine distinct yellowish brown
(10YR 5/6) motiies; weak medium and fine
subangular blocky structure; friable; few roots; vary
few faint grayish brown (10YR 5/2) clay films
bridging sand grains; few very dark grayish brown
(10YR 3/2) krotovinas; about 1 percent coarse
fragments; slight effervescence; mildly alkaline; clear
smooth hmnﬁa.ry.

Cg1—38 to 42 Inches; grayish brown (10YR 5/2) mandy
loam; massive; very friable; few roots; about 4
percani coarse fragments; strong effervescence;
moderately alkaline; clear smooth boundary.

Cg2—42 to 48 inches: grayish brown (10YR 5/2) sandy
Iloam; few medium distinct light yellowish brown
(10YR 6/4) and many coarse distinct yellowish
brown (10YR 5/6) motties; massive; very friable;
about 3 percent coarse fragments; sirong
effervescence; moderately alkaline; clear smooth
boundary,

Cg3—48 to B0 inchas; grayish brown (10YR 5/2) sand;
many coarse distinct yellowish brown (10YR 5/8)
mottles; single grained; loose; about 5 percant
ni::ama fragments; strong effervescance; moderately
alkaline.

The thickness of the solum ranges from 24 to 44
inches and the depth to carbonates from 18 to 40
inches. The solum is neutral or slightly acid in the upper
part and mildly alkaline or moderately alkaline in the
lower part. The content of gravel is O to 5 percent in the
B and C horizons.

The Ap horizon has hue of 10YR, value of 2 or 3, and
chroma of 1 to 3. It is typically sandy loam but is fina
sandy loam, loamy fine sand, or very fine sandy loam in
some padone. The Bt horizon has hue of 10YR, value of
4 to 6, and chroma of 3 or 4. It is sandy loam, fine sandy
loam, or coarse sandy loam. The C horizon has hue of
10YR, value of 5 or 6, and chromaof 1to 4. It is
siratified loamy sand, fine sandy loam, sand, coarse
sandy loam, sandy loam, or silt loam.

Dunbridge Series

The Dunbridge series consists of moderately deep,
well drained soils on lake plains and stream terraces.
These soils formed in loamy glacial outwash or till over
limestone or dolomite badrock. Parm:nhllﬂy Is -
moderatealy rapid. Slope ranges from 1 1o 4 parce

Dunbridge soils are commonly adjacent to Castalia,
Millsdale, and Spinks soils. Castalia soils are In
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landscape positions similar to those of the Dunbridge
scils. They have a higher content of coarse fragments
throughout than the Dunbridge soils. The very poorly
drained Millsdale soils are in depressions. Spinks soils
are deep over bedrock and have more sand throughout
than the Dunbridge solls. They are on beach ridges.

Typical pedon of Dunbridge sandy loam, 1 to 4
percent slopes, in Madison Township; appraximately
1.240 feet east and 1,240 fest south of the northwest
corner of eec. 25, T.6 N, . 13 E.

Ap1—0 to 5 inches; dark brown (10YR 3/3) sandy loam,
grayish brown (10YR 5/2) dry; weak medium and
fine granular structure; friable; many roots: about 5
percent coarse fragments; neutral; abrupt smooth
boundary.

Ap2—5 10 8 inches; very dark grayish brown (10YR 3/2)
sandy loam, grayish brown (10YR 5/2) dry; weak
medium and coarse granular structure; friable; many
roots; about 5 percent coarse fragmants; neutral:
abrupt smooth boundary.

Bt1—8 to 13 Inches; dark yellowish brown (10YR 4/4)
Bandy clay loam; weak coarse and medium
subangular blocky structure; friable; few fine roats;
common distinct brown (10YA 4/3) clay films; few
very dark grayish brown (10YR 3/2) wormeasts:
about 3 percent coarse fragments: neutral; clear
wavy boundary.

Bt2—13 to 20 inches; dark ysllowish brown (10YR 4/4)
clay loam; weak medium and coarse subangular
blocky structure; friable; few roots; common distinet
brown (10YR 4/3) clay films bridging sand grains:
about 1 percent coarse fragments; neutral; clear
smooth boundary.

Bt3—20 to 25 Inches; dark yellowish brown (10YR 4/4)
sandy clay loam: weak coarse and madium
subangular blocky structure; friable; few roots;
comman distinct dark yellowish brown (10YR 4/4)
clay flims bridging sand grains; about 4 percent
coarse fragments: slight effervescence; mildly
alkalina; abrupt smooth boundary.

Bt4—25 to 30 inches; dark yellowish brown (10YR 4/4)
clay loam; moderate medium and coarse subanguilar
blocky structure; friable; few roots; common distinct
brown (10YR 4/3) clay films; about 2 percent gray
(10YR &/1) and yellowish brown (10YR 5/4)
weathered limestone fragments; slight
effervescence; mildly alkaline; abrupt smoath
boundary.

2R—A0 to 35 inches; fractured limestone bedrock.

The thickness of the solum and the depth 1o bedrock
commonly are 20 to 35 Inches but range from 20 to 40
inches. The depth to bedrock commonly varies within
short distances. The content of coarse fragments ranges
from 1 to 15 percent in the A hortzon, from 1 to 35
percent in the B horizon, and from 15 to 80 percent in



Sandusky County, Chio

the C horizon. Tha fragments are dominantly partially
weathered cobblestones or angular pebbles bui are
stones in some pedons. The solum is neutral or slightly
acid in the upper part and neutral or mildly alkaline in the
lower part.

The Ap horizon has hue of 10YR, value of 2 or 3, and
chroma of 1 1o 3. It is sandy loam, loamy sand, loamy
fine sand, or the gravelly analogs of these taxtures. The
B horizon has hue of 10YR or 7.5YA., value of 4 o B,
and chroma of 3 to &. It is fine sandy loam, sandy loam,
sandy clay loam, clay loam, or the gravelly analogs of
thase textures.

Fulton Series

The Fulton series consisis of deep, somewhat poarly
drained soils on lake plaine. These acils formed in
lacustrine sediments. Permeability is slow or very slow.
Slope Is 0 to 3 percent.

Fulton soils are commonly adjacent to Lucas.
Saylesvilla, and Toledo soils. The moderataly well
drained Lucas and Saylesville soila are on slope breaks
along drainageways. Saylesville soils have less clay in
the subsoll and substratum than the Fulton soils. The
very poorly drained Toledo soils ere on broad flats and
in namow depressions.

Typical padon of Fulton silty clay loam, 0 to @ percent
slopes, in Rice Township; approximately 580 feet east
and 1,380 feat south of the northwes! comer of sec, 4,
T.5N.,R. 16 E.

Ap—0 1o 12 inches; dark grayish brown (10YR 4/2) siity
clay loam, very pale brown (10YR 7/3) dry; waak
medium granular structure; firm; many fine roots;
specks of yellowish brown (10YR 5/6) subsaoll
material, neutral; abrupt smooth boundary.

Bt1—12 to 20 inches; brawn [10YR 4/3) silty clay; many
medium distinct yellowish brown (10YR 5/6) and
few fine faint grayish brown (10YR 5/2) mottles;
strong coarse subangular blocky structure; firm; few
fine roots; many distinct graytsh brown (10YR 5/2)
coatings and common distinct grayish brown (10YR
5/2) clay films on faces of peds; few fina black
(10YR 2/1) concretions (iron and manganese
oxides); neutral; clear smooth boundary.

Bt2—20 fo 26 inches; brown (10YR 4/3) clay, few
medium distinet dark brown (7.5YR 4/4) and many
medium distinct yellowish brown (10YR 5/6) mottles;
strong coarse subangular blocky structure; firm; few
fine roots; many distinct grayish brown (10YR 5/2)
coatings and common distinct grayish brown (10YR
&/2) clay films on faces of peds; common fine black
{10YR 2/1) concretions (iron and manganese
oxides); neufral; clear smooth boundary.

Btg—26 to 30 inches; grayish brown (10YR 5/2) silty
clay; few fine faint gray (10YR &/1) and many
medium prominant yellowish brown (10YR 5/6)
mottles; strong coarse subangular blocky siructure;
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firm; common distinct grayish brown (10YR 5/2) clay
films on faces of peds; few fine black (10YR 2/1)
concretions (iron and manganese oxides); slight
effervescaence; mildly alkaline; abrupt smooth
boundary.

BCg—30 to 38 inches; grayish brown (10YR 5/2) siity
clay; common medium prominent yellowish brown
{10YR 5/6) moitles; strong coarze subangular
blocky structure; firm; common distinct brown (10YR
4/3) clay films on faces pf peda; few fine black
{10YR 2/1) concretions (Iron and manganese
oxides); slight effervescence; moderatsly alkaline;
abrupt smooth boundary.

Cg—38 to 80 inches; light brownish gray (10YR 6/2) siity
clay; common medium prominent yellowish brown
(10%YR 5/6) and few medium distinct brown (10YR
4/3) mottles; massive; firm; common distinct light
gray (10YR 7/1) caleium carbonate coatings on
vertical partings; strong effervescence; moderately
alkaline.

Tha thickness of the solum and the depth to
carbonates range from 24 to 40 inches. Reaction is
neutral or slightly acid in the A horizon and in the upper
part of the B horizon and is neutral or mildly alkaline in
the lower part of the B horizon.

The Ap horizon has hue of 10YR or 2.5Y, value of 4 or
&, and chroma of 1 or 2. It Ie typically silty clay loam but
is silt loam or Ipam in some pedons. The Bt horizon has
hue of 10YR to 5Y, value of 4 or 5, and chroma of 1 to
4. It is silty clay or clay, The content of clay in this
horizon ranges from 45 to 80 parcent. The C horizon has
hue of 10YR or 2.5Y, valus of 4 1o 8, and chroma of 2 to
8. It is dominantly silty clay or clay but has thin strata of
silty clay loam, silt loam, loam, or fine sand in some

Gilford Series

The Gilford series consists of deep, very poarly
drained solls on flats and in deprassions on outwash
plaing and lake plains. Thesa soils formed in loamy and
sandy sediments. Permeability Is moderately rapid. Slope
is 0 to 2 percant.

Gilford soils are commonly adjacent to Bixler,
Colwood, and Kibbie solls and are similar to Colwood
and Mermill sgils. The somewhat poorly drained Bixler
and Kibbie soils are on slight rises. Colwood and Mermill
soils have more clay in the subsoeil than the Gilford soils.
Colwood soils are in landscape positions similar 1o those
of the Gilford soils.

Typical pedon of Giliord fine sandy loam, in Sandusky
Township; approximately 1,060 feet north and 660 feet
aast of the southwest comer of sec. 24, T. 5N, R. 15 E.

Ap1—0 1o 6 inches; black (N 2/0) fine sandy loam, dark
gray (10YR 4/1) dry; weak medium and fine granular
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structure; friable; many fine roots; slightly acid: clear
smooth boundary.

Ap2—6 to 14 inches; black (N 2/0) fine sandy loam,
dark gray (10YR 4/1) dry; weak coarse and medium
granular structure; friable; common fine roots;
slightly acid; clear wavy boundary.

Bg1—14 to 18 inches; dark gray (10YR 4/1) fine sandy
loam; common fine prominent yellowish brown
(10YR 5/6) and few medium taint grayish brown
(10YR 5/2) mottles; weak coarse and medium
subangular blocky structure; friable; common fine
roots; common distinct very dark gray (10YR 3/1)
coalings on faces of peds; few grayish brown (10YF
5/2) wormcasts; fow fine very dark gray (N 3/0)
concretions (iron and manganess oxides); slightly
acid, clear smooth boundary.

Bg2—19 to 26 inches; grayish brown (10YR 5/2) sandy
loam; common medium prominent yellowish brown
(10YR 5/6) and few medium prominent dark brown
(7.5YR 4/4) motties; weak coarse and medium
subangular blocky structure; friable; few fina roots:
common distinct gray (10¥R &/1) coatings on faces
of peds; few gray (10YR 5/1) wormcasts; few fine
very dark gray (10YR 3/1) concretions (iron and
manganase oxides); slightly acid; clear smooth
boundary.

Bg3—26 to 33 Inches; light brownish gray (10YR 6/2)
fine sandy loam; faw medium prominent brownish
yellow (10YR 6/8) and few medium prominent
yellowish brown (10YR 5/6) mottles; weak coarse
subangular blocky structure; friable; few fine roots;
common faint gray (10YR 6/1) coatings on faces of
peds; few dark gray (10YR 4/1) krotovinas; few fine
vary dark gray (10YR 3/1) concretions (ron and
manganese oxides); alightly acid; clear smooth
boundary.

Bg4—33 to 43 Inches; light brownish gray (10YR 8/2)
fine sandy loam; few madium distinct brownish
yellow (10YR 6/6) mottles; weak coarse subangular
blocky structure; friable; common faint light brownish
gray (10YR 6/2) coatings on faces of peds; slightly
acid; clear smooth boundary.

C—43 o 48 inches; brown (10YR 5/3) loamy sand;
many fine promineni yellowish brown (10YR 5/8),
common fine faint grayish brown {(10YR 5/2), and
many coarse faint dark grayish brown {(10YR 4/2)
mottles; single grained; loose; slightly acid; clear
amooth boundary.

Cg—48 to B0 inches; grayish brown [10YR 5/2) loamy
sand. few coarse prominent yellowish brown (10YR
5/8) and many coarse faint gray (10YR 5/1)
motties; single grained; loose; neutral.

The solum ranges from 30 to 45 inches In thickness. It
is slightly acid or neutral. The content of fine gravel
ranges from D to 8 percent throughout the profile. The
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thickness of the mollic epipedon ranges from 10 to 22
inches.

The Ap horizon is neutral in hus or has hue of 10YR. It
has value of 2 or 3 and chroma of 0 to 2. It is typically
fine sandy loam but is sandy loam or loam in some
pedons. The B hortzon has hue of 10YR to 5Y, value of
3 to 6, and chroma of 1 or 2. It Is dominantly fine sandy
loam or sandy loam but has thin layers of sandy clay
loam, loam. or loamy sand in some pedons. The C
horizon has hue of 10YR or 2.5Y, value of & to 7, and
chroma of 1 to 3. It is loamy sand, sand, or fine sand.

Glenford Serles

The Glenford series consists of deep, moderately well
dralned, moderatesly siowly permeable scils on lake
plains and on terraces along streams. These soils
formed in silty lacustrine deposits. Slope ranges from 2
to B parcent

Glenford solls are commonly adjacent to Colwood, Del
Rey, Glynwood, and Kibbie soils and are similar to
Mentor soils. The very poorly drained Colwood soils are
on flats and in depressions. The somewhat poorly
drained Del Rey and Kibbie soils ars in the slightly lower
landscape positions. Also, Kibbie soils have a dark
surface layer. Glynwood soils formed in glacial till. Thay
have a higher content of coarse fragments throughout
than the Glenford soils. Also, they are more undulating.
Mentor solls are well drained.

Typical pedon of Glenford silt lcam, 2 to € percent
slopes, in Washington Township; approximately 1,560
feet west and B25 feet south of northeast corner of sec.
4, T.6N,.RA. 14 E

Ap—0 to 9 Inches; brown (10YR 4/3) silt loam, pale
brown (10YR 6/3) dry; moderate medium and fine
granular structure; friable; few fine roots; medium
acid; abrupt smooth boundary.

Bt1—8 to 27 inches; brown (7.5YR 4/4) siity clay loam;
common medium distinct yellowish brown (10YR
5/6) mottles; common fine distinct light brownish
gray (10YR 6/2) mottles below a depth of about 16
inches; moderate coarse and medium prismatic
structure parting to weak thin platy; friable; few fine
roots; common distinct brown (10YR 4/3) clay films
on facas of peds; few fina black (10YR 2/1) stains
{iron and manganese oxides); medium acid; clear
smooth boundary.

Bt2—27 to 33 inches; yellowish brown (10YR 5/4) silt
loam: common medium distinet grayish brown (10YR
5/2) and common medium distinct yellowish brown
(10¥YR 5/8) mottles; weak coarse and madium
prismatic structure parting to weak thin platy; friable:
few fine roots; common distinct brown (10YR 4/3)
clay films on faces of peds; few fine black (10YR
2/1) stains {iron and manganese cxides); slightly
acid; abrupt smooth boundary.
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BC—233 to 41 inches; yellowish brown (10YR 5/4) siit
loam; common medium faint yellowish brown (10YR
5/6) and common medium distinct grayish brown
{(10YR 5/2) mottles; weak coarse subangular blocky
structure parting to weak thin platy; friable; few fine
roots; common distinct grayish brown (10YR 5/2)
coatings on faces of peds; neutral: clear smooth
boundary.

C1—41 to 46 inches; brown (10YR 5/3) silt loam;
common medium distinct yellowish brown (10YR
6/8) and common medium distinct light brownish
gray (10YR 8/2) mottles; appsars massive but has
weak horizontal bedding planes; friable; slight
effervescence; mildly alkaline; clear smooth
boundary.

C2—486 to B0 inches; ysllowish brown (10YR 5/4) silty
clay loam; common medium distinct grayish brown
(10YR 5/2), few fine faini yellowish brown (10YR
5/86). and few fine distinct brown (7.5YR 5/4)
mottles; appears massive but has weak horizontal
bedding planes; friable; few light gray (10YR 7/2)
calclum carbonate concretipns; strong
effervescence; moderately alkaline.

The thickness of the solum ranges from 30 to 60
inches. Reaction is medium acid in the upper part of the
Bt horizon and slightly acid or neutral in the lower part.

The Ap horizon has hue of 10YR, value of 4 or 5, and
chroma of 2 or 3. The B and C horizons have hue of
7.5YR or 10YR, valua of 4 or 5, and chroma of 3 to 6.
The C horizon is commonly stratified silt loam and silty
clay loam but has thin strata of loam, fine sandy loam, or

silty clay in some pedons.

Glynwood Series

The Glyrwood series consists of deap, moderately
wall drained soils on lake plains and till plains. These
soils formed in glacial till. Permeabliity is siow. Slope
ranges from 2 to 6§ percent.

Glynwood soils are commonly adjacent to Bannington,
Blount, Glenford, Neppanee, and Pewamo soils. The
somewhat poorly drained Bannington, Blount, and
MNappanee solls are on flats and slight rises. Glenford
solls formed in lacustrine sediments and have less sand
and faewer coarse fragments in the subsoil and
substratum than the Glymwood soits. Their landscape
positions are similar fo those of the Glynwood solls. The
very poorly drained Pewamo soils are in depressions and
dralnageways.

Typical padon of Glynwood silt loam, 2 to 6 percent
slopes, in Woodville Township; approximatsly 980 feet
west and 1,485 feet south of the northeast corner of
sec. 17, T.6 N, R. 13 E.

Ap—0 to 8 inches; dark grayish brown (10YR 4/2) silt
loam, pale brown (10YR 6/3) dry; waak medium
granular structure; frisble; many fine roots; specks of
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yellowish brown (10YR 6/8) subsoll material; about
1 percent coarse fragments; neutral, abrupt smooth
boundary.

Bt1—9 to 14 inches; dark yellowish brown (10YR 4/4)
allty clay; common coarse distinct strong brown
(7.5YR 5/6) and common medium distinct brown
(10YR 5/3) mottles; strong coarse and meadium
subangular blocky structura; firm; comman fina
roots; common distinct dark brown (7.5YR 4/4) clay
flms on faces of pads; about 3 percent coarse
fragments; neutral; clear smooth boundary.

Bt2—14 to 20 inches; dark yellowish brown (10YR 4/4)
clay loam; few medium distinct reddish brown (SYR
4/4), few fine distinct strong brown (7.5YR 5/86), and
few fine distinct grayish brown (10YR 5/2) mottles;
strong coarse prismatic structure; firm; few fine
roots; common distinet dark brown {7.5YR 4/4) clay
films on faces of pads; few fine black (N 2/0)
concretions (iron and manganese oxides); about 3
percent coarse fragments; neutral; clear smooth
boundary.

BC—20 to 36 inches; brown (10YR 4/3) clay loam; few
fine distinct ight brownish gray (10YR 8/2), few fine
distinct yellowish rad (5YR 5/8), and few medium
distinct strong brown (7.5YR 5/8) mottles; modarata
coarse subangular blocky structure; firm; few fine
roots; few falnt brown (10YR 4/3) clay films on
faces of peds; few distinct light gray (10YR 7/1)
calcium carbonate coatings on vertical faces of
peds; about B percent coarse fragments; strong
effervescence; moderately alkaling; clear smoath
boundary.

C1—36 to 48 Inches; brown {10YR 4/3) silty clay loam;
few fine distinct yellowish brown (10YR 5/8) and
few medium distinct reddish brown (5YR 5/3)
mottles; massive; firm; few distinct light gray {(10YR
7/1) calclum carbonate coatings on a few vertical
partings; about B percent coarse fragments; strong
effervescence; moderately alkalineg; clear smooth
boundary.

C2—48 to 80 Iinches; brown [10YR 4/3) silty clay loam;
tew medium distinct dark brown (7.5YR 4/4), gray
(10YR 6/1), and yallowish brown (10YR 5/86)
mottles; massive; firm; thin patchy light gray (10YR
7/2) calcium carbonats coatings on a few vartical
partings; about 3 percent coarse fragments; strong
effervescence; moderately alkaline.

The thickness of the solum ranges from 22 to 40
inchas. Tha depth to frea carbonates is 16 to 36 inches.
Reaction ranges from medium acid to neutral in the
upper part of the solum and from neutral to moderately
glkaline in the lower part. The content of coarse
fragments ranges from 0 to 5 percent in the A horizon,
from © to 10 percent in the B horizon, and from 2 to 14
percent In the C horizon.
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The Ap horizon has hue of 10YR, valus of 4 or 5, and
chroma of 2 or 3. i is typically silt loam but is silty clay
loam or clay loam in some pedons. Some pedons have
an A horizon. This horizon is 1 to 6 inches thick. It has
hue of 10YR, value of 2 or 3, and chroma of 1 or 2. The
Bt horizon has hue of 10YR, value of 4 or 5, and chroma
of 2 to B. It is silty clay, silty clay loam, or clay loam In
the upper part and ciay loam or silty clay loam in the
lower part. The C horizon has hue of 10YR or 2.5Y,
value of 4 or 5, and chroma of 2 to 4. It is clay loam or
siity clay loam,

Granby Series

The Granby series consists of very poorly drained,
rapidly permeable soils on flais and in depressions on
lake plains, on toe slopes of heach ridges, and on
interbeach ridges. Thesa soils formed in sandy deposits.
Slope is 0 to 2 percent.

Granby soils are commonly adjacent to Colwood,
Spinks, and Tedrow soils. Colwood salls have mora clay
in the subsoil than the Granby solls. They are in
landscape positions similar 1o those of the Granby soils.
The well drained Spinks solls are on beach ridges and
former offshore bars. The somewhat poorly drained
Tedrow sollz are on low beach ridges and sand dunes.

Typical pedon of Granby loamy sand, in Green Creek
Township; approximately 575 feet north and B5 feel east
of the southwest comer of sec. 14, T.4 N., R. 16 E.

Ap—0 to 12 Inches; black (10YR 2/1} loamy sand, very
dark gray (10YR 3/1) dry; weak medium and fine
granular structure; very friable; many fine roots;
neutral; abrupt smooth boundary.

Bg1—12 to 16 inches; gray (10YR 5/1) loamy sand; few
fine faint dark grayish brown (10YR 4/2) mottles;
weak medium and fine granular structure; very
friable; common fine roots; common black (10YA
2/1) wormeasts; nautral; abrupt smooth boundary,

Bg2—16 to 21 inches; gray (10YR 5/1) loamy sand; few
fine faint brown (10YR 4/3) and few fine faint dark
grayish brown (10YR 4/2) mottles; weak medium
and fine granular structure; very friable; few roots;
neutral; abrupt smooth boundary.

Bg3—21 to 24 Inches; gray (10YR 6/1) sand; weak
medium and fine granular siructure; very friable;
neutral; abrupt smooth boundary.

Cg1—24 to 31 inches; grayish brown (10YR 5/2) sand;
few mediumn faint brown (10YR 4/3) motties; single
grained; loose; about 5 percent coarse fragments;
slight effervescence; mildly alkaline; gradual wavy
boundary.

Cg2—31 to 60 Inches; gray (10YR 5/1) sand; few
medium distinct brown (10YR 4/3) motties; single
grained; loose; about 1 percent coarsse fragments;
strong efferveacence; moderately alkaline,
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The solum ranges from 24 to 42 inches in thickness. It
is slighlly acid to mildly alkaline,

The Ap horizon Is neutral in hue or has hue of 10YR. it
has value of 2 or 3 and chroma of 0 to 2. It is typically
loamy sand but is sand, loamy fine sand, fine sand, fine
gsandy loam, or sandy loam in some pedons. The B
horizon has hue of 10YR or 2.5Y, value of 4 to 6, and
chroma of 1 1o 3, It is dominantly fine sand, loamy sand,
sand, or loamy fine sand, but somea padons have thin
lenses of sandy loam or sandy clay loam. The G harizon
has hue of 10YR to 5Y, value of 5 to 7, and chroma of 1
to 4. It is commonly sand, fine sand, or loamy sand, but
in some padons it is gravelly sand or gravelly loamy
gand.

Haskins Series

The Haskins series consists of deep, somewhat poorly
drained solls on till plains, stream terraces, and lake
plains. These soils formed In loamy glacial outwash over
glacial 1ill or lacustrine material. Permeability is moderate
in the outwash and slow or very slow in the substratum.
Slope is 1 to 4 parcent.

Haskina solls are commonly adjacent to Bennington,
Blount, Hoyrvlle, and Mermill solls and are similar to
Bider and Rimer soils. Bannington and Bloum! soils
formed in glacial till and have more clay in the upper part
of the subsoll than the Haskins soils. Alsq, they
commonly are slightly higher on the landscape. The very
poorly drained Hoytville and Memill solls are on flats
and In narrow concave arsas. Rimer soils have less clay
in the upper part of the subsoil and Bixler soils less clay
in the subsoil and substratum than the Haskins soils.

Typical pedon of Haskins sandy loam, 1 to 4 percent
slopes, in York Township; approximately 980 feet south
and 150 feet east of the northwest corner of sec, 32, T.
4N, R 17E.

Ap—0 to 8 inches; dark grayish brown (10YR 4/2) sandy
loam, pale brown (10YR 6/3) dry; weak fine granular
structure; friable; few fine roots; about 2 percent
coarse fragments; neutral; abrupt smooth boundary.

E—8 to 12 inches; grayish brown (10YR 5/2) sandy
loam; few fine distinct yellowish brown (10YR 5/4),
common mediumn distinct light gray (10YR 7/2), and
few medium faint yallowish brown (10¥YR 5/6)
mottles; weak medium and fine granular structure;
friable; few fine roots; about 4 percent coarse
fragments; slightly acid; clear smooth boundary.

Btg1—12 to 16 Inches; grayish brown (10YR 5/2) sandy
clay loam; common fine prominant strong brown
(7.5YR 5/6), many coarse distinct yellowish brown
(10¥YR 5/6), and common fine distinct yellowish
brown (10YR 5/8) motties; weak medium and fine
subangular blocky structure; friable; few fine roots;
common distinct dark grayish brown (10YR 4/2) clay
films on faces of peds; few fine very dark grayish
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brown (10YR 3/2) concretions (iron and manganese
oxides); about 1 percent coarse fragments; strongly
acid; clear smooth boundary.

Btg2—16 to 20 inches; grayish brown (10YR 5/2) clay
Ipam; few fine distinct light gray (10YR 7/2), many
coarse distinct yellowish brown (10YR 5/6), and few
coarse distinct dark brown (7.5YR 4/4) mottles;
modarate coarse and medium subangular blocky
structure; firm; common distinct dark grayish brown
(10YR 4/2) clay films on faces of peds; about 1
percent coarse fragments; strongly acid; abrupt
smooth boundary.

Bt—20 to 28 inchas; yellowish brown (10YR 5/4) sandy
clay loam; common medium distinct gray (10YR 5/1)
and few fine distinct dark grayish brown {10YR 4/2)
motties; weak coarse and medium subangular
blocky structure; friable; many distinct gray (10YR
5/1) coatings on faces of pads; common distinct
gray (10YR 5/1) clay films bridging sand grains; lew
fine very dark grayish brown (10YR 3/2) manganese
oxide stains; about 1 percent coarse fragments;
strongly acid; clear smoath boundary.

Btg'—28 to 38 inches; grayish brown (10YR 5/2)
gravelly clay loam; common medium distinet dark
brown (7.5YR 4/2) and few fine prominent strong
brown (7.5YH 5/6) mottles; weak medium and
coarse subangular blocky structure; friable: comman
distinct brown {10YR 6/3) clay films bridging sand
grains; about 20 percent coarse fragments; few fine
very dark gray (N 3/0) concrations (iron and
manganese oxides); neutral; abrupt amooth
boundary.

201—238 to 45 inches; brown (10YR 4/3) siity clay loam;
common medium distinct yellowish brown (10YR
5/6) and common medium distinct gray (10YR 6/1)
motties; massive; firm; few fine very dark gray (N
3/0) concretions (iron and manganese oxides); faw
fine light gray (10YR 7/2) calcium carbonate
concretions; about 4 percent coarse fragments;
strong effervescence; mildly alkaline; clear smooth
boundary.

2C2—45 1o 60 inches; dark yellowish brown (10YR 4/4)
silty clay loam; common fine distinct yeliowish brown
(10YR 5/8), common medium distinct brown (10YR
§/3), common medium distinct gray (10YR 6/1), and
few coarse distinct grayish brown (10YR &/2)
mottles; massive; firm; few fine light gray (10YR 7/2)
calcium carbonate concretions; about 8 parcent
coarse fragments; strong effervescence; moderately
alkaline.

Tha sclum ranges from 25 to 50 inches in thickness.
The depth to the underlying glacial till or lacusirine
sadiments ranges from 20 to 40 inches. The content of
coarse fragments ranges from O to 10 percent In the A
horizon, from © to 20 percent in the B horizon, and from
0 to 10 percent In the 2C horizon.
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The Ap horizon has hue of 10YR or 2.5Y, value of 4 or
5, and chroma of 1 or 2. It is neutral to strongly acid.
The Bt horizon has hue of 10YR or 2.5Y, value of 4 10 6,
and chroma of 1 to 8. It i dominantly sandy clay loam,
clay loam, or the gravelly analogs of these textures. In
some pedons, however, it has thin sirata of loam, sandy
Ioam, or the gravelly analogs of these textures. The Bt
horizon is slightly acid to strongly acid in the upper part
and neutral to strongly acid in the lower part. The 2C
horizon is neutral in hue or has hue of 10YR or 2.5Y. It
has value of 4 or 5 and chroma of 0 to 4. It is dominartly
clay, silty clay, clay loam, or silty clay loam. In some
pedons, however, it has thin strata of slit ioam lacustrine
material.

Hoytville Series

The Hoytville series consists of deep, very poorly
drained soils on broad flats and in depressions on |ake
plains. These solls formed In glacial 1ill that has been
modified by water action. Permeability is slow. Siope is 0
to 2 percent.

Thesa soils do not have an argillic horizon, which is
definitive for the Hoytville series. This difference,
however, doas not alter the usafulness or behavior of
the soils.

Hoytville soils are commonly adjacent to Haskins,
Mermill Variant, Millsdale, and Nappanee soils and are
similar to Lenawee and Pewamo solls. Haskins and
Nappanee soils do not have a dark surface layer. They
are on slight rises. Lenawee soils have mixed
mineralogy. Mermill Variant soile have |ess clay in the
subsoil than the Hoytville soils. Their landscape positions
ara similar to those of the Hoytville soils, Millsdale =oils
have limestone or dolomite bedrock at a depth of 20 to
40 inches. Pewamo soils have a mollic epipedon.

Typical pedan of Hoytville silty clay loam, in Scott
Township; approximately 880 feet south and 165 feat
west of the northeast corner of sec. 3, T 4 N, AL 13 E.

Ap—0 to B inches; very dark grayish brown (10YR 3/2)
silty clay loam, grayish brown (10YR 5/2) dry; weak
fine granular structure; firm; few fine roots; about 1
percent coarse fragments; slightly acid; abrupt
smooth boundary.

Btg1—8 to 12 inches; dark grayish brown (10YR 4/2)
clay; common medium distinct yellowish brown
(10YR 5/6) and few fine faint grayish brown (10YR
5/2) moitles; strong coarse subangular blocky
structure; firm; few fine roots; few faint grayish
brown (10YR 6/2) clay filme on faces of peds; about
2 parcent coarse fragmenis; neutral; clear smooth
boundary.

Btg2—12 to 26 inches: grayish brown (10YR 5/2) clay;
many medium distinct yellowish brown (10YR 5/6)
and few medium faint brown {(10YR 5/3) mottles;
strong coarse prismatic structure; firm; few fine
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roots; few faint grayish brown (10YR 5/2) clay fiims
on faces of peds; few very dark grayish brown
(10YR 3/2) concretions (iron and manganese
oxides); dark grayish brown (10YR 4/2) fillings in
root channels; about 2 percent coarse fragments;
nsutral; clear smooth boundary.

Big3—26 to 34 inches; grayish brown (10YR 5/2) clay:
common medium distinct yellowish brown (10YR
5/8) and few medium prominent brownish yellow
(10YR 6/8) mottles; strong coarse prismatic
structure; firm, common faint grayish brown (10YR
5/2) clay films on faces of peds; about 2 percant
coarse fragments; neutral; abrupt smooth boundary.

BCg—34 to 41 inches; grayish brown (10YR 5/2) clay,
common medium distinct yellowish brown (10YR
5/6) and common fine faint pale brown (10YR 6/3)
mottles; strong coarse prismatic structure parfing to
strong coarse subangular blocky; firm; few faint light
brownish gray (10YR 8/2) clay films on faces of
peds; about 2 perceni coarse fragments; slight
effervescence; mildly alkaline; abrupt smooth

boundary,

Cg1—41 to 48 inches; grayish brown (10YR 5/2) silty
clay, common coarse distinct dark yellowish brown
(10YR 4/4) and common medium distinct yellowish
brown (10YR 5/8) mottles; massive: firm: about 2
percent coarsa fragments; slight effervescence:
moderately alkaline; abrupt smooth boundary,

Cg2—49 to 55 inches; gray (10YR 5/1) clay; few fine
distinct yellowish brown (10YR 5/4) and common
medium prominent yellowish brown (10YR 5/8)
mottles; massive; firm; about 2 percent coarse
fragments; strong effervescence; moderately
alkaline; abrupt smooth boundary.

Cg3—55 to 60 inches; gray (10YR 5/1) silty clay loam:
comman medium distinct yellowish brown (10YR
5/4) and common medium faint dark gray (10YR
4/1) mottles; massive; firm; about 2 percent coarse
fragments; strong effervescence; moderataly
alkaline.

The thickness of the solum ranges from 36 to 55
inches. It commonly is the same as the depth to
carbonates. In some pedons, however, the lower part of
the BCg horizon is calcareous. The content of coarse
fragments ranges from 1 to 5 percent in the B horizon.

The Ap horizon has hue of 10YR, value of 2 or 3, and
chroma of 1 or 2. It is typically siity clay loam but Is clay,
silty clay, or silt loam in some padons. It is slightly acid
or neutral. The B horizon has hue of 10YR to 5Y, value
of 4 to 6, and chroma of 1 or 2. It Is silty clay or clay. It
Is slightly acid or neutral in the upper part and neutral or
mildly alkaline in the lower parl. The C horizon has hue
of 10YR to 5Y, value of 4 to 6, and chroma of 1 to 6. It
is clay, silty clay, silty clay loam, or clay loam. It Is mildly
alkaline or moderately alkaline,

Soil Survey

Kibbie Series

The Kibbie series consists of deep, somewhat poorly
drained, moderately permeable soils on lake plains, on
deftas, and along the edges of the higher beach ridges.
These solls formed In stratified loarmy and sandy
lacustrine sediments. Slope is 0 to 2 percent.

Kibbie soils are commonly adjacent to Bixler, Colwood,
Dixboro, Gilford, Glenford, and Lenawee soils, Bider and
Dixboro soils have less clay in the subsoll than the
Kibbie solls. Their landscape positions are similar to
those of the Kibbie solls. The very poorly drained
Colwood, Gilford, and Lenawee soils are on broad flats
and In depressions. The moderately well drained
Glenford solls have less sand and more silt in the
subsail than the Kibbie soils. They are on lake plains and
terraces along streams.

Typical pedon of Kibbie fine sandy loam, 0 to 2
percent slopes, In Ballville Township; approximately
1,070 feet east and 100 feet south of the northwest
corner of sec. 15, T.4 N, R. 15 E,

Ap—0 to D Inches; very dark grayish brown (10YR 3/2)
fine sandy loamn, grayish brown (10YR 5/2) dry;
weak medium and fine granular struclure; friable;
many fine roots; specks of brown (10YR 5/3)
subsoil material; slightly acid; abrupt smooth
boundary.

Bt1—2 to 15 inches; ysllowish brown (10YR 5/6) loam:
common medium faint yellowish brown (10YR 5/4)
mottles; weak coarse and medium subangular
blocky structure; friable; commaon fine roots:
common distinct brown (10YR 5/3) clay films on
faces of peds; few very dark grayish brown (10YR
3/2) wormcasts; neutral; clear smooth boundary.

Bi2—15 to 20 inches; yellowish brown (10YR 5/4) loam;
many medium faint yellowish brown (10YR 5/8), few
fine faint pale brown (10YR 6/3), and few medium
distinct gray (10YH 6/1) mottles; weak coarse and
madium subangular blocky structure; friable; few fine
roots; common faint yellowish brown (10YR 5/4)
clay fiims on faces of peds; very dark gray (10YR
3/1) wormcasts; neutral; clear smooth boundary.

Bt3—20 to 24 inches; yellowish brown (10YR 5/4) silt
loam; few medium distinct light brownish gray (10YR
6/2) and many medium faint yeliowish brown (10YR
5/8) mottles; weak coarse prismatic structure
parting to weak thick platy; friable; few fine roots:
common faint yellowish brown (10YR 5/4) clay films
on faces of peda; few vary dark gray (10YR 3/1)
wormcasts; neutral; clear smooth boundary.

Cg1—24 to 40 inches; grayish brown (10YR 5/2) silt
loam; many medium distinct yallowish brown (10YR
6/4 and 5/6) mottles; appears massive but has
weak horizontal bedding planes; friable; thin strata
of fine sandy loam; about 1 percent coarss
fragments; few fine black {10YR 2/1) concretions
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(iron and manganese oxides); few light gray (10YR
7/2) calclum carbonate concretions; slight
effervescence; mildly alkaline; clear smooth
boundary.

Cg2—40 to 60 inches; light brownish gray (10YR 8/2)
silt loarm; few coarse prominent strong brown (7.5YR
5/6) and many medium distinct ight olive brown
{2.5Y 5/4) mottles; appears massive but has weak
horizontal bedding planes; friable; thin strata of
loamy very fine sand; about 1 percent coarse
fragments; few fine light gray (10YR 7/1) calcium
carbonate concretions; strong effervescence;
moderately alkaline.

The thickness of the solum and the depth to
carbonates range from 24 to 48 inches. The sclum is
alightly acid or neutral,

The Ap horizon has hue of 10YR, value of 2 or 3, and
chroma of 1 or 2. Il is typically fine sandy loam but is
loam, silt loam, sandy lpam, or loamy fine sand in some
pedons. The B horizon has hue of 10YR, value of 4 or 5,
and chroma of 3 to 6. It is sandy clay loam, siit loam,
loam, clay loam, or silty clay Ioam. The sequence of
strata In the B horizon varies. The content of clay in this
horizon is 18 to 35 percent. The C horizon has hue of
10YR, value of 4 to 6, and chroma of 2 to 4. It Is silt
loarn, loamy very fine sand, fine sandy loam, or loam.
The thickness and sequence of different textured layers
vary considerably in many pedons. Individual strata
range from 0.26 inch to 15 inches in thickness.

Lenawee Series

The Lenawee series consists of desp, very poarly
drained soils on flats and in depressions on lake plains.
Thesea solls formed in lacustrine sediments. Permeability
is moderately slow. Slops is 0 to 2 percent

Lenawee solls ars commonly adjacent to Colwood, Del
Rey, Hoytville, and Toledo soils and are similar to
Hoytville and Pewamo soils. Colwood and Pewamo solls
have a dark surface layer that is thicker than that of the
Lenawee soils. Also, Colwood solls have more sand and
less clay in the subsoil. The somewhat poorly drained
Del Rey soils are on slight rises. Hoytville and Pewamo
soilg have an argillic horizon. Toledo sclls have more
clay in the substratum than the Lenawee soils. Colwood,
Hoytville, and Toledo soils are in landscape positions
similar to those of the Lanawee soils.

Typical padon of Lenawee silty clay loam, in Ballville
Township; approximately 1,320 feel west and 2,380 fest
south of the northeast comer of sec. 12, 7.4 N, R. 15
E

Ap—0 to 8 inches; very dark grayish brown [10YR 3/2)
sity clay loam, grayish brown (2.5Y 5/2) dry; few
fine distinct yellowish brown (10YR 5/8) motiles;
weak medium and fine granular structure; firm; many
fine roots; neutral; clear smooth boundary.

B1

Bg1—8 1o 16 inches; gray (10YR 5/1) silty clay ipam;
common medium distinct dark yellowish brown
(10YR 4/4) and few medium prominent yellowish
brown (10YR 5/6) motties; strong coarse subangular
blocky structure; firm; common fine roots; many
distinct dark gray (10YR 4/1) coatings on faces of
peds; common very dark gray (10YR 3/1) fillings in
root channels; neutral; abrupt smooth boundary.

Bg2—16 to 24 inches; grayish brown (10YR 5/2) silty
clay loam; common medium prominent yellowish
brown (10YR 5/6), few fine distinct dark brown
(7.5YR 4/4), and few medium distinct dark yellowish
brown (10YR 4/4) mottles; strong coarse prismatic
structure; firm; few fine roots; many distinct grayish
brown (10YR 5/2) coatings on faces of peds; few
very dark gray (10YR 3/1) fillings in root channels:
neutral; clear smooth boundary.

Bg3—24 to 42 inches; gray (10YR 6/1) silty clay, many
medium distinct yellowish brown (10YR 5/6) mottles:
strong coarse prismatic structure; firm: faw fine
roots; common faint gray (10YR 6/1) coatings on
taces of peds; few fine black (10YR 2/1)
concretions (iron and manganese oxides); few very
dark gray (10%R 3/1) filings in root channels;
neutral; clear smooth boundary.

BCg—42 to 55 inches; gray (10YR 6/1) silty clay loam:
many medium prominent yellowish brown (10YR
5/86) mottlas; moderate coarse prismatic structure;
firm; common faint gray (10YR B/1) coatings an
faces of peds; few fine black (10YR 2/1)
concretions (iron and manganese oxides); few very
dark gray (10YR 3/1) filings in root channels; slight
effervescence; mildly alkaline; gradual smooth
boundary.

Cg—55 to 70 inches; gray (10YR 6/1) silty clay loam;
many medium prominent yellowish brown (10YR
5/86) mottles; appears massive but has weak
horizontal bedding planes; firm; few fina light gray
{10¥R 7/1) calcium carbonate concretions; few fine
black (10¥R 2/1) concretions (iron and manganese
oxides); strong effervescence; moderataly alkaline.

The solum ranges from 25 to 55 inches in thickness. 1t
is slightly acid to mildly alkaline. The contant of clay in
the 10- to 40-inch control section ranges from 35 to 45

The Ap horizon has hue of 10YR, value of 2 or 3, and
chroma of 1 or 2 It is typically silty clay loam but is silty
clay, sit loam, clay loam, or loam in some pedons. The
B horizon has hue of 10YR or 2.5Y, value of 4 to 8, and
chroma of 1 or 2 It is dominantly silty clay loam, clay
loam, or silty clay but has thin strata of siit loam, clay, or
very fine sand in some pedone. The C horizon has hue
of 10¥A to 5Y, value of 4 to 6, and chroma of 1 to 6. It
is typically siit ioam, silty clay loam, or clay loam but has
strata of clay, silty clay, silt, or very fine sand In many
pedons.



Lucas Serles

The Lucas series consists of deep, moderately well
drained soils on lake plains. These soils formed in
lacustrine sadiments. Permeability s slow or very slow.
Slope ranges from 2 to B percent

Lucas soils are commoniy adjacent to Fulton and
Toledo soils and are similar to Saylesville soils. The
somewhat poorly drained Fulton soils are on slight rises
and along drainageways. Saylesville soils have |ess clay
in the subsoil and substratum than the Lucas soils. Thay
are in landscape positions similar to those of the Lucas
solls. The very poorly drained Toledo sails have a
surface layer that is darker than that of the Lucas solls.
They are on broad flats and along dralnageways.

Typical padon of Lucas silty clay, 2 to 8 parcent
slopes, in Riley Township; approximately 330 feet east
and 1,400 !aartEnu'm of the southwest comer of sec. 1,
T.5N,R. 16

Ap—0 to 10 inches; dark grayish brown (10YR 4/2) silty
clay, light brownish gray (10YR 6/2) dry; moderate
medium granular structure; firm; many fine roots;
neutral; abrupt smooth boundary.

Bt1—10 to 15 Inches; brown (10YR 4/3) silty clay; many
medium faint dark yellowish brown [10YR 4/4)
mottles; strong coarse subangular blocky structure;
firm; many fine roots; common distinct dark brown
(10YR 3/3) clay fiims on faces of peds; nsutral;
clear smooth i

Bt2—15 to 28 inches; brown (10YR 4/3) silty clay; faw
medium faint dark brown (7.5YR 4/4) mottles;
strong coarse subangular blocky structure; firm;
common fine roots; common distinct brown (10YR
4/3) clay films on faces of peds; dark brown {7.5YR
4/2) stains on faces of peds; neutral; gradual wavy
boundary.

C1—28 to 40 inches; brown (10YR 5/3) silty clay loam;
many medium distinci yellowish brown (10YR 5/6)
and common medium distinct dark brown (7.5YR
4/4) mottles; appears massive but has weak
horizontal bedding planes; firm; few fine light gray
(10¥R 7/1) calcium carbonate concretions; strong
effervescance, moderately alkaline; clear wavy
boundary.

C2—40 to 80 inches; brown (10YR 4/3) silty clay; few
fine distinct yellowish brown (10YR 5/6), common
medium distinct dark yellowish brown (10YR 4/4),
and common medium distinct grayish brown (10YR
5/2) mottles; massive; firm; few fine very dark gray
(10¥R 3/1) concretions (iron and manganase
oxides); few fine light gray (10YR 7/1) calcium
carbonate concrations; strong effervescence;
moderately alkalina

The thickness of the solum and the depth to
carbonates range from 20 to 40 inches. The Ap horizon
has hue of 10YR or 2.5Y, value of 4 or 5, and chroma of

Soll Survey

2 to 4. It is typically silty clay but is clay or silty clay loam
in some pedons. It is slightly acid or neutral. The B
horizon has hue of 10YR or 2.5Y. value of 4 1o 6, and
chroma of 3 or 4. It is silly clay or clay. It ia slightly acid
or neutral in the upper part and neutral to moderately
alkaline in the lower part. Tha C horizon has hue of
10YR or 2.5Y, value of 4 or 5, and chroma of 2o 4. It is

silty clay, clay, or silty clay loam.

Mentor Series

The Mentor series consists of deep, well drained,
moderately permeable soils on outwash terraces, lake
plains, and terraces along streams. These soils formed
in water-deposited sediments. Slope ranges from 1 to 50
parcant.

Mentor soils are commonly adjacent to Colwood,
Glynwood, and Saylesville solls and are similar to
Glenford sails. The very poorly drained Colwood soils
are on fiats and In depressions. Glenford, Glynwood, and
Saylesville soils are moderately well drained. Glenford
and Saylesyille soils are in the lower lying landscape
positions. Glynwood soils formed in glacial till. They have
a higher content of coarse fragments throughout than
the Mentor solls. They are on fill plains and lake plains.

Typical pedon of Mentor silt loam, 1 to 4 percent
slopes. in Rice Township; approximataly 810 feet east
and 2,805 feet south of the northwes! cormner of sec. 12,
T.5N,R.15E.

Ap—0 to 10 inches; brown (10YR 4/3) silt loam, pale
brown (10YR 6/3) dry: weak fine granular structure;
friable; many fine roots; strongly acid; abrupt emooth
boundary.

BA—10 to 14 inches; brown (7.5YR 5/4) silt ioam; weak
medium and fine subangular blocky structure; friable;
many fine roots; common faint dark brown (7.5YR
4/4) coatings on faces of peds; strongly acid; clear
smooth boundary.

Bt1—14 to 30 inches; brown (7.5YR 5/4) silt loam; waak
coarse and medium subangular blocky structure;
triable; few fine roots; common distinct dark brown
(7.5YR 4/4) clay flims on faces of peds; very
strongly acid; clear smooth boundary.

Bt2—30 to 53 inches; brown (7.5YRA 5/4) silt loam;
commaon medium distinct pinkish gray (7.5YR 6/2)
mottles; weak coarse prismatic structure; friable; few
fine roots; common distinct dark brown (7.5YR 4/4)
clay films on faces of peds; medium adid; clear
smooth boundary.

C—53 to 60 Inches; dark yellowish brown (10YR 4/4)
stratified loam and silt loam; common coarse faint
yellowish brown (10YR 5/4) and commaon madium
distinct grayish brown (10YR 5/2) motties; appears
massive but has weak horizomal bedding planes;
friable; medium acid.
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The thickness of the solum ranges from 36 to 50
inches. Reaction ranges from very strongly acid to
medium acid in the upper part of the B horizon and from
strongly acid to slightly acid in the lower part. The
::Ltent of coarse fragmenis Is less than 2 percent in the

m.

The Ap horizon has hue of 10YR, value of 4 or 5, and
chroma of 2 or 3. |t is typically silt loam but is loam or
very fine sandy loam in some pedons. The B and C
horizons have hue of 10YR or 7.5YR, value of 4 or 5,
and chroma of 3 to 8. The B horizen is silt loam or silty
clay loam. The C hortzon Is commonly stratified siit loam,
loam, or silty clay loam but has thin strata of sandy loam
in some pedons.

Mermill Series

The Mermill series consists of deep, very poorly
drained soils on flats and in depressions on till plains,
outwash plains, terraces, and laka plains. These solls
formed in glacial outwash and the underlying glacial till
or lacustrine material. Permeability is moderate in the
upper part of the profile and slow or very slow in the
lower part. Slopa is 0 to 2 percent.

Mermill solis are commonly adjacent to Haskins,
Hoytville, Lenawee, Millsdale, and Rimer solls and are
similer to Colwood soils. Colwood soils have less clay in
the eubsoil than the Mermill scils. The somewhat poorly
dralned Haskins and Rimer solls are on slight rises. They
do not have a dark surface layer. Hoytville and Lenawes
soils have more clay in the subsail than the Mermill soils.
They are on the broader parts of lake plains. Milladals
soils have limestone or dolomite bedrock at a depth of
20 to 40 Inchas.

Typical padon of Mermill loam, in Jackson Township;
appraximately 810 feet east and 2,440 fest north of the
southwest corner of sec. 13, T. 4 N., R. 14 E.

Ap—0 to 8 inches; very dark gray (10YR 3/1) loam, gray
(10¥YR 5/1) dry, weak medium and coarse granular
structure; friable; common fine roots; specks of
yellowish brown (10YR 5/8) subsol material: neutral:
clear smooth boundary.

BAg—#8 to 16 Inches; gray (10YR 5/1) sandy clay loam:
many medium prominent yellowish brown {10YR
&/8) and few fine distinct yallowish brown (10YR
6/4) mottles; weak medium and coarse subangular
blocky structure; friable; few fine roots; many distinct
very dark gray (10YH 3/1) organic coatings on faces
of peds; neutral; clear wavy houndary.

Btg1—16 to 22 inches; grayish brown (10YR 5/2) sandy
clay loam; many coarse distinct yellowish brown
(10YR 5/6) and few fine distinct dark gray (10YR
4/1) mottles; weak coarse and medium subangular
blocky structure; friable; few fine roots; common
distinct gray (10YR 5/1) clay films on faces of peds;
about 1 percent coarse fragments; few very dark

gray (10YR 3/1) wormcasts; neutral, clear smooth
boundary,

Btg2—22 1o 28 inches: gray (10YR 5/1) sandy clay
loam; common medium prominent yellowish brown
(10YR 5/6) and few medium distinc! pale brown
(10YR 6/3) motties; weak coarse and medium
subangular blocky structure; friable; common distinet
light brownish gray (10YR &/2) clay films bridging
sand graine; aboul 1 percent coarse fragments; few
very dark gray (10YR 3/1) wormcasts; neutral; clear
smooth boundary.

2Btg3—28 to 41 inches; grayish brown (10YR 5/2) clay
loam; few fine taint light gray (10YR 6/1) and
common medium distinct yellowish brown (10YR
5/6) mottles; moderate medium subangular blocky
structure; firm; few distinct gray (10YR 5/1) clay
films on faces of peds; about 1 percent coarse
fragments; few fine very dark gray (10YR 3/1)
congcretions (iron and manganess oxides); slight
effervescence; mildly alkaline; clear smooth
boundary.

2BC—41 to 48 inches; ysliowish brown (10YR 5/8) clay
loam; few coarse prominent gray (10YR 5/1) and
few medium prominent light gray (10YR B/1)
mottles; moderate medium subangular blocky
structure; firm; common distinet ight gray (10YR
6/1) coatings on faces of peds; about 5 percent
coarse fragments; slight effervescence; miidly
alkaline; clear smooth boundary.

2Cg—48 to 60 inches; grayish brown (10YR 5/2) slity
clay loam; common medium faint light gray (10YR
6/1), common medium distinct yellowish brown
{10¥R 5/6), and many coarse distinct dark yellowish
brown (10YR 4/4) mottles: massive: firm: about 5
percent coarse fragments; slight effarvescence:;
mildly alkaline.

The thickness of the solum ranges from 24 to 48
inches. The depth to giacial till or lacustrine sediments
ranges from 20 to 40 inches. The content of coarse
fragments ie O to 10 percent in the A and B horizons and
0 to 5 percent in the 2C harizon.

The Ap horizon has hue of 10YR, value of 2 or 3, and
chroma of 1 or 2, It is typically loam but is fine sandy
loam or silty clay loam in some pedons. It iz medium
acid to neutral. The B horizon i3 neutral in hue or has
hue of 10YR to 5Y. It has value of 4 to 6 and chroma of
O to 2. It typically is sandy clay loam, clay loam, or loam
but has thin subhorizons an sandy clay in some pedons.
it is medium acid to neutral. The 2B horizon I neutral in
hue or has hue of 10YR 1o 5Y. It has value of 4 to 6 and
chroma of 0 to 2. i typically is clay loam, silty clay loam,
or silty clay but has thin strata of silt loam in some
pedons. It is neulral to moderately alkaline. The 2C
horizon has hue of 10YR to 5Y, value of 4 to 8, and
chroma of 1 or 2. It is sifty clay loam, clay loam, or silty
clay.
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Mermill Yariant

The Mermill Variani consists of deep, very poorly
drained spils on broad llats and in depressions on lake
plains. These soils formed In a thin layer of loamy glacial
outwash and In the underying glacial till, which has been
modified by water action. Permaabiliity is siow. Slope is 0
o2 ;

Mermill Variant soils are commonly adjacent 1o
Haskins, Hoytville, Mermill, and Rimer solls. The
somewhat poory drained Haskins and Rimer soils are on
siight rises. Hoytville solls have more clay In the surface
layer and subsoll than the Mermill Variant soils. Mermill
solls formed in 20 to 40 inches of glacial outwash and in
the underlying glacial till or lacustrine material. Hoytville
and Mermill soils are slightly higher on the landscape
than the Mermill Variant soils.

Typical padon of Memill Variant sandy loam, in Scott
Township; approximately 500 feet west and 1,360 feat
south of the northeast comer of sec. 15, T.4 N, R, 13
E

to 12 inches; black (N 2/0) sandy loam, very dark

gray (10YR 3/1) dry: weak fine granular structure;
friable; commaon fine roots; slight effervescence;
mildly alkaline; abrupt smooth boundary.

2Bg—12 to 29 Inches; dark graylsh brown (2.5Y 4/2)
silty clay loam; commeon fine distinct gray (10YR
B/1) and commaon meadium distinet yellowish brown
{(10YR 5/4) mottles; strong coarse subangular
blocky struclurs; firm; common distinct grayish
brown (10¥YR 5/2) coatings on vertical faces of
peds; about 3 percent coarse fragments; few fine
white (10YR 8/1) calcium carbonate conecretions:;
strong effervescence; moderately alkaling; clear
smooth boundary.

20g—29 to 60 Inchas; dark grayish brown (2.5Y 4/2)
silty clay loam: few fine prominent brownish yellow
(10YR 6/6), common medium distinct dark yellowigh
brown (10YR 4/4), and few fine distinct dark brown
(7.5YR 4/4) mottles; massive; firm; about 3 percent
coarse fragments; few fine white (10YR 8/1) calcium
carbonate concretions; sirong effervescence;
moderately alkaline.

The thickness of the solum ranges from 8 to 30 inches
and that of the loamy overwash material from 8 to 20
inches, The Ap horizon is neutral in hue or has hue of
10YHA or 2.5Y. It has value of 2 or 3 and chroma of 0 to
2. It is typically sandy loam but is loam or fine sandy
loam In some pedons. The 2B and 2C hortzons have hue
of 10YR or 2.5Y, value of 4 or 5, and chroma of 1 or 2.
They are silty clay Ioam ar clay loam.

Milisdale Series

The Milisdale series consists of moderately deep, very
poorly drained soils on flats and in depressions on lake
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plains. These solls formed In glaclal tll over limastone or
dolomite bedrock. The glacial til has been modified by
water action. Permeahiiity is modarately slow. Slope s 0
to 2 percent.

Millsdale =olls are commonly adjacent to Castalla,
Dunbridge, Hoytville, and Lenawee sails. The wall
drained Castalia and Dunbridge solls are on slight rises
and knolls. Hoytville and Lenawee solls have bedrock
below a depth of 60 inches.

Typical pedon of Millsdale slity clay loam, in
Washington Township; approximately 500 feet west and
500 feet south of the northeast corner of sec. 22, T. 5
N., R. 14 E.

Ap—0 to 10 inches; very dark gray (10YR 3/1) silty clay
loam, dark gray (10YR 4/1) dry; weak medium and
fine granular structure; firm; many fine roots; about 1
percent coarse fragments; slightly acid, clear
smooth boundary.

AB—10 to 13 Iinches; very dark grayish brown (10YR
3/2) silty clay loam, grayish brown (10YR 5/2) dry;
few coarse distinct brown (10YR 5/3) and few fine
distinct yellowish brown {10YR 5/8) mottles:
moderate fine subangular blocky structure; firm;
many fine roots; about 1 percent coarse fragments;
common black (10YR 2/1) krotovinas; neutral;
abrupt smooth boundary,

Btg1—13 to 18 inches; dark gray (10YR 4/1) silty clay;
common coarse distinct yellowish brown (10YR 5/8)
motties; strong coarse subangular blocky structure;
firm; common fine roots; many distinct dark gray
(10YR 4/1) clay films on verlical faces of peds;
about 1 percent coarse fragments; neutral; clear
smooth boundary.

Big2—18 to 24 inches; grayish brown (10YR 5/2) silty
clay; many medium distinci yellowish brown {10YR
5/6), many medium faint brown (10YR 5/3), and few
medium distinct dark brown (7.5YF 4/4) mottles;
strong coarse and medium subangular blocky
structure; firm; common fine roots; many distinct
grayish brown (10YR 5/2) clay filma on faces of
peds; about 3 percent coarse fragments; slight
effervescence; mildly alkaline; sbrupt smooth
boundary.

2R—24 to 30 inches; fractured dolomite bedroch.

The thickness of the solum and the depth 10 bedrock
range from 20 to 40 inches. The content of rock
fragments ranges from 1 to 14 percent in the solum.

The Ap horizon Is neutral in hue or has hue of 10YR
or 25Y. It has value of 2 or 3 and chroma of Dto 2. It is
typicaily sity clay loam but is clay loam, loam, or silt
loam in some pedons. It is slightly acid or neutral, The B
horizon i neutral in hue or has hue of 10YR to 5Y. It
has value of 3 to 5 and chroma of 0 to 4. 1 is clay loam,
silty clay loam, silty clay, or clay. It is slightly acid or
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neutral in the upper part and neutral to modarstaly
alkaline in the lower part.

Nappanee Series

The Nappanee series consists of deep, somewhat
poorly drained soils on lake plains. These soils formed in
glacial till that has been modified by water action.
Permeability is slow. Slope ranges from 0 to 3 percent.

Nappanee soils are commonly adjacent 1o Glynwood
and Hoytville soils and are similar to Bennington, Blount,
and Del Rey soils. Bennington and Blount soils contain
less clay in the eubsoil than the Nappanee goils. Dal Ray
soils formed in lacustrine sediments. They have less
sand and fewer coarse fragments throughout than the
Nappanee soils. The moderately well drained Glynwood
soils are on knolls, on ridges, and on side slopes at the
head of drainageways. The very poorly drained Hoytville
soils are on broad flats.

Typical pedon of Nappanee st lpam, 0 to 3 percent
slopes, in Green Creek Township; approximataly 1,400
feet easl and 745 feet north of the southwest comer of
sec. 13, T.4 M., R. 16 E.

Ap—0 to 6 inches; dark grayish brown (10YR 4/2) silt
loam, pale brown (10YR 6/3) dry; waak medium and
fine granular struciure; friable; many fine roots;
about 1 percent coarsa fragments; neutral; abrupt
smooth boundary.

Bt1—86 to 14 inches; yellowish brown (10YR 5/4) clay;
common medium distinct grayish brown (10YR 5/2)
mottles; strong coarse subanguiar blocky structure;
firm; few fine roots; many distinct grayish brown
(10YR 5/2) coatings on faces of peds; few distinct
graylsh brown (10YR 5/2) clay films on faces of
peds; about 1 percent coarse fragments; slightly
acid; clear smooth boundary.

Bt2—14 to 24 Inches; yellowish brown (10YR 5/4) clay;
common medium distinct grayish brown (10YR 5/2)
mottles; strong coarse subangular blocky structure;
firm; few fine roots; many distinct grayish brown
(10YR 5/2) coatings on faces of pads; eommon
distinct grayish brown [10YR 5/2) clay films on
facas of peds; about 3 percent coarse fragments:
neutral; clear smooth boundary

BC—24 1o 30 inches; dark yellowish brown (10YR 4/4)
clay loam; few fine distinct yellowish brown (10YR
5/6) and few fine distinct grayish brown (10YR 5/2)
mottles; moderate coarse subangular blocky
structure; firm; few fine roots; common distinct
grayish brown (10YR 5/2) clay fims on faces of
peds; about 3 parcent coarsa fragments; few light
gray {(10¥YR 7/2) calcium carbonate concretions;
slight effervescence; mildly alkaline; clear smooth
boundary.

C1—30 fo 48 Inches; yellowish brown (10YR 5/4) silty
clay loam; many coarse laint yellowish brown (10¥YR
5/6) and common medium distinct grayish brown
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(10YR 5/2) mottles; massive; fim; about 1 percent
coarse fragments; strong effervescence, moderatsly
alkaline; clear smooth boundary.

C2—46 to 60 inches; dark yellowish brown (10YR 4/4)
silty clay loam; many medium distinct grayish brown
(10YR 5/2) and many medium distinct yellowish
brown (10¥R 5/6) mottles; massive; firm; about 3
percent coarse fragments; strong effervescance;
moderately alkaline.

The thicknees of the solum and the depth to
carbonates commonly are 24 1o 36 inches but rangs
from 18 to 40 inches. The Ap horizon has hue ol 10YR,
value of 4 or 5, and chroma of 2 or 3. It is typically silt
loam but s silty clay loam in some pedons. The Bt
horizon has hue of 10YR or 2.5Y, value of 4 to 8, and
chroma of 1 to 4. It typically Is siity clay or clay but has
thin subhorizons of silty clay loam or clay loam in some
pedons. It Is slightly acid or neutral in the upper part and
neutral or mildly alkaline in the lower part. The C horizon
has hue of 10YR or 2.5Y, value of 4 to 6, and chroma of
2 10 4. It is silty clay loam, clay loam, or silty clay.

Pewamo Series

The Pewamo serles consists of deap, very poorly
drained soils in shallow depressions on till plains. These
soils formed In glacial till. Permeability is moderately
slow. Slope is 0 to 2 percent.

FPewamo solls are commonly adjacent to Blount and
Mermill solls and are similar to Hoytville and Lenawee
soils. Blount soils do not have a mollic epipedon. Thay
are slightly higher on the landscape than the Pewamo
soils. Hoytville, Lenawee, and Mermill sgils have a dark
surface layer that is thinner than that of the Pewamo
soils. Mermill soils are in depressions on lake plains,
outwash plains, terraces, and fill plains,

Typical pedon of Pewamo slity clay loam, in York
Township; approximately 120 feet aast and 1,815 fest
Eu.;th of the northwest comer of sec. 32, T. 4 N,, R. 17

Ap—0 to 11 Iinches; black (10YR 2/1) silty clay loam,
dark gray (10YR 4/1) dry; weak fine granular
structure; friable; many fine roots; about 1 percent
coarse fragments; neutral; abrupt smooth boundary.

Bg—11 to 14 inches; dark gray (10YR 4/1) silty clay
loam; few coarse faint gray (10YR 5/1), common
fine prominent strong brown (7.5YR 5/6), and few
coarse distinct dark brown (7.5YR 4/4) motties;
strong coarse subangular blocky structure; firm;
commen fine roots; common distinct dark gray
(10YR 4/1) coatings on faces of peds; about 1
percent coarse fragments; slightly acid; clear
smooth boundary.

Big1—14 o 18 inches; dark gray (10YR 4/1) siity clay
loam; many coarse prominent yellowizh brown
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(10YR 5/8) and common medium prominent strong
brown (7.5YR 5/6) mottles; strong coarse
subangular blocky structure; firm; few fine roots;
common faint dark gray (10YR 4/1) clay films on
faces of peds; about 1 percent coarse fragments;
slightly acid; clear smooth boundary.

Big2—18 to 24 inches; gray (10YR 5/1) silty clay loam;
common medium prominent yellowish brown (10YR
5/6) and common medium prominent strong brown
(7.5YR 5/6) mottles; strong coarse subangular
blocky structure; firm; few fine roots; common faint
gray (10YR 5/1) clay films on faces of peds; about 1
percent coarsa ragments; slightly acid; clear
smooth boundary.

Btg3—24 to 30 inches; gray (10YR 5/1) silty clay loam;
many medium prominent yellowish brown (10YR
5/6), common medium prominant strong brown
(7.5YR 5/86), and few fine distinct dark grayish
brown {(10YR 4/2) mottles; strong coarsa subangular
blocky structure; firm; few fine roots; common
distinct gray (10YR 5/1) clay films on faces of pads;
about 1 percent coarse fragments; neutral; clear
smooth boundary.

Bt—30 to 50 inches; yellowish brown (10YR 5/4) silly
clay loam; many fine faint yellowish brown (10YR
5/8) and common medium distinct dark gray (10YR
4/1) motties; strong coarse subangular blocky
siructure; firn; few fine roots; common distinct gray
(10YR 5/1) clay fims on faces of peds; few light
gray (10YR 7/2) calclum carbonate concretions;
about 1 percent coarse fragments; mildly alkaline;
clear smooth boundary.

C—50 to 60 inches; yellowish brown (10YR 5/4) silty
clay loam; many coarse faint yellowish brown (10YR
5/6) and common medium distinct gray (10YR 5/1)
motties; massive; firm, about 1 percent coarse
fragments; slight effervescence; mildly alkaline.

The thickness of the solum ranges from 30 to 70
inches and that of tha mollic aplpadon from 11 to 14
inches. The content of coarse fragments is 1 to 14
percent throughout the solum.

The Ap horizon has hue of 10YR, value of 2 or 3, and
chroma of 1 or 2. It is typically silty clay loam but is silt
loam, silty clay, or clay loam in some pedons. It Is
slightly acid or neutral. The B horizon has hue of 10YR
to 5Y, value of 4 to B, and chroma of 1 1o 4. It is sity
clay loam, silty clay, clay loam, or ciay. It is slightly acid
or neutral in the upper part and slightly acid to mildhy
alkalina in the lower part. The C horizon has hue of
10¥YR to 5Y, value of 4 1o 6, and chroma of 1 to 4. It is
siity clay loam or clay loam.

Rimer Series

The Rimer series consists of deep, somewhat poorly
drained soils on low beach ridges and along the edges
of the higher beach ridges. These soils formed in sandy
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and loamy material and in the underlying lacustrine
sadimanis. Parmeability is rapid in the sandy and loamy
materal and slow or very slow in the underlying
lacustrine sediments. Slope ranges from 1 to 4 percent.

Himer soils are commonly adjacent to Colwood,
Lenawee, Memil, Seward, and Tedrow sois and are
similar to Bbder and Haskins soils. Bixler soils contain
less clay In the lower part of the subsoil and in the
substratum than the Rimer sclls. Haskins scils contain
more clay in the upper part of the subsoll than the Rimer
solls. The very poory drained Colwood, Lenawee, and
Mermmill soils are on flats and in depressions, The
maderately well drained Seward solls are on the higher
beach ridges. Tedrow soils have less clay in the subsoll
and substratum than the Rimer soils. They are in
landscape positions similar lo those of the Rimer soils.

Typical pedon of Rimer lcamy fine sand, 1 to 4
percant slopes, in Green Creek Township; approximatsly
3,380 feet west and 580 feet south of the northwest
comar af sec. 13, T. 4 N, R. 16 E.

Ap—0 to 8 inches; very dark grayish brown (10YR 3/2)
Iloamy fine sand, grayish brown (10YR 5/2) dry;
weak fine granular structure; friable: many fine roots;
strongly acid; gradual smooth boundary.

E1—8 to 12 inches; dark grayish brown (10YR 4/2)
loamy sand; common medium faint brown (10YR
4/3) motiles; weak fine granular structura; very
friable; many fine roots; very dark grayish brown
(10¥YR 3/2) organic stains; strongly acid; gradual
emooth boundary.

E2—12 to 17 inches; yellowish brown (10YR 5/4) loamy
sand; many medium distinct dark grayish brown
(10YR 4/2) mottles; weak medium and fine granular
structure; very irlable; commaon fine roots; few
distinct dark grayish brown (10YR 4/2) coatings on
faces of peds; medium acid; gradual smooth
boundary.

E3—17 to 27 Iinches; brown (10YR 5/3) loamy sand;
common medium distinct yellowish brown (10YA
5/6) and few medium faint dark grayish brown
{10YR 4/2) motties; weak medium and fine granuler
struciure; very friable; few fine roots; few distinct
dark grayish brown (10YH 4/2) clay films bridging
sand grains in the lower part; faw vary dark grayish
brown (10YR 3/2) wormcasts; madium acid; clear
smoath boundary.

Bt1—27 to 31 inches; brown (10YR 4/3) sandy loam;
many coarse distinct strong brawn (7.5YR 5/6) and
few medium faint grayish brown (10YR 5/2) motties;
weak medium subangular blocky structure; friable;
few fine roots; common distinct dark grayish brown
(10YR 4/2) clay films bridging sand grains; few dark
grayish brown (10YR 4/2) fillings in root channels;
about 2 percent coarse fragments; slightly acid;
abrupt smooth boundary.
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2Bt2—31 to 37 inches; brown (10YR 5/3) siity clay loam;
many coarse distinct yellowish brown (10YR 5/8),
many medium distinct gray (10YR 5/1), and many
fine distinct pinkish gray (7.5YR 6/2) mottles; weak
coarze subangular blocky structure; firm; few fine
rools; many faint grayish brown (10YR 6/2) coatings
on faces of peds; common distinct clay films on
faces of peds; about 4 percent coarse fragments;
few dark gray (10YR 4/1) fillings In root channels:
slight effervescence; mildly alkaline; gradual smooth
boundary.

2C1—37 to 42 inches; brown (10YR 4/3) siity clay loam;
many coarse distinct gray (N 6/0) mottles; appears
massive but has weak horizontal bedding planes:
firm; few fine roots; about 6 percent coarse
fragments; strong effervescence; moderately
alkaline; gradual smaoth boundary,

202—42 to 60 inches; brown (10YR 4/3) silty clay loam;
few coarse distinct gray (10YR 6/1) and common
medium distinct strong brown (7.5YR 5/6) motties:
massive; firm; about 5 percent coarse fragmenis:
strong effervescence; moderately alkaline.

The thickness of the solum ranges from 24 1o 48
inches. The depth to the modarately fina textured or fine
textured material ranges from 26 to 40 inches.

The Ap horizon has hue of 10YR, value of 3 10 5, and
chroma of 1 to 3. It is typically loamy fine sand but is
fine sand or loamy sand in some pedons. The E horizon
has hue of 10YR or 7.5YR, value of 4 to 6, and chroma
of 2 to 4. It is loamy sand, loamy fine sand, or fine sand.
It ranges from strongly acid to neutral. The Bt horizon
has hue of 10YR, value of 4 to 8, and chroma of 2 to 8.
It is dominantly fine sandy loam or sandy loam but has
thin subhorizons of fine sandy loam in some pedons, It
ranges from strongly acid to neutral. The 2Bt horizon has
hue of 10YR or 2.5Y, value of 4 to 6, and chroma of 1 to
3. It is silty clay loam, clay loam, clay, or silty clay. It
ranges from glightly acid to mildly alkaline. The 2C
horizon has hue of 10YRA or 2.5Y, value of 4 1o B, and
chroma of 1 to 3. It is siity clay loam, clay loam, or silty
clay. It is mildly alkaline or moderataly alkaline.

Rossburg Series

The Rossburg series consists of deep, wesll drained
soils on flood plains and low stream terraces. These
soils formed in alluvium. Permeability is moderats in the
solum and moderately rapld or rapid in the substratum.
Slope is 0 to 2 percent.

solls are commonly adjacant to Shoals and
Toledo soils. The somewhat poorly drained Shoals soils
are In the lower lying positions on flood plains. The very
poorly drained Toledo soils are on broad flats and in
long, narrow concava areas on lake plains.

Typical pedon of Rossburg silt loam, occasionally
flooded, in Ballvilla Township; approximately 580 feet
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east and 1,815 fest south of the northwest comer of
82C. 29, T.4N,R. 15E.

Ap—0 to 8 inches; very dark grayish brown (10YR 3/2)
silt loam, dark grayish brown (10YR 4/2) dry; weak
medium and fine granuler structure; friable; many
fine roots; neutral; clear smooth boundary,

A—3 to 21 inches; dark brown (10YR 3/3) silt loam,
brown (10YR 4/3) dry: weak medium and fine
subangular blocky structure parting to moderate
medium granular; friable; many fine roots; many faint
very dark grayish brown (10YR 3/2) organic
coatings on faces of peds; neutral; abrupt smaoth
boundary.

Bw1—21 tp 33 inches; brown (10YR 4/3) loam; weak
coarse and medium subangular blocky structure;
friable; comman fine roots; few wery dark grayish
brown (10YR 3/2) wormcasts; neutral; clear smooth
boundary.

Bw2—33 to 41 Inches; dark yellowish brown (10YR 4/4)
loam; few coarse faint brown (10YR 5/3) and
common medium distinct yellowish brown (10YR
5/8) mottles; weak medium and fine subangular
blocky structure; friable; few fine roots; few dark
grayish brown (10YR 4/2) wormcasts; few thin
strata of very dark grayish brown (10YR 3/2)
material; neutral; abrupt smooth boundary.

BC—41 to 49 inches; yellowish brown (10YR 5/4) fine
sandy |loam; weak fine subangular blocky structure;
friable; few thin lenses of silt loam and loam; few
fine roots; neutral in the upper part and mildly
alkaline in the lower part; clear smocth boundary.

C—48 to 80 inches; dark yellowish brown (10YR 4/4)
fine sandy loam; massive; friable; few thin lenses of
silt loam and loam; slight effervescence; mildly
alkalins.

The thickness of the solum ranges from 24 to 60
inches. Free carbonates are in the lower part of the B
horizon and In the C horizon in most padons,

The A harizon has hue of 10YR, value of 2 or 3 (4 or
5 dry), and chroma of 1 to 3. It is typically silt loam but s
loam in some pedons. The B horizon has hue of 10YR,
value of 4 or 5, and chroma of 2 to 4. it typically is silt
loam or loam but has subhorizons of silty clay loam or
fine sandy loam in some pedons The C horizon has hue
of 10YR or 7.5YR, valus of 4 to 6, and chroma of 3 or 4.
It is sandy loam, loam, silt loam, fine sandy loam, loamy
sand, or the gravelly analogs of these textures.

Sandusky Serles

The Sandusky series consists of deep, very poorly
drained soils on flats on lake plains. These solls are near
seaps of water that is charged with calcium carbonate,
They formed in material weathered from tufa over
medium textured to fine textured lacustrine sediments.



Permeability is moderale or moderately rapid in the
material weathered from tufa and slow in the lagustrine
sediments. Siope Is 0 to 2 percent.

Sandusky solls are commonly adjacent to Fulton,
Toledo, and Waeyars soils and are similar to Weyers
soils. Fulton and Toledo soils formed entirely in
lacustrine sediments and do not have a mollic epipedon.
They are in areas on the lake plains that do not receive
seepage charged with calcium carbonate. Weyers soils
are closer lo the source of seepage than the Sandusky
soils. They do not have lacustrine sediments within a
depth of 40 inches.

Typical pedon of Sandusky gravelly coarse sandy
loam, in Townsend Township; about 870 feat wast and
418 feet north of the southeast comer of sec, 12, 7. 5
M., R 1T E

Ap—0 to 9 inches: very dark gray (10YR 3/1) gravelly
coarse sandy loamn, gray (10YR 5/1) dry; moderate
fine granular structure; very friable; few fine roots;
about 15 percent coarse fragments of tufa; few shell
fragments; violent effervescence; mildly alkaline;
abrupt smooth boundary.

Cg—8 to 13 inches; light brownish gray (2.5Y 6/2)
gravelly coarse sandy loam; few fine distinct light
yellowish brown [10YR 6/4) motties; moderate fine
granular structure; very friable; few fine roots; about
15 percent coarse s of tia; many distinct
grayish brown (10YR 5/2) coatings on faces of
peds; few dark graylsh brown {10YR 4/2)
krotovinas; few shell fragments; violent
effervescence; moderately alkaline; abrupt wavy
boundary.

C1—13 to 19 inches; very pale brown (10YR 7/3) fine
sandy loam; few fina faint Eght yallowish brown
(10YR 6/4) mottles; weak fine granular structure;
very friable; few fine roots; few dark grayish brown
(10YR 4/2) krotovinas; few shell fragments; few tufa
fragments; violent effervescence; moderately
alkaline; clear smooth boundary.

C2—19 to 25 inches; pale brown (10YR 6/3) gravelly
coarse sandy loam; weak fine granular structure;
very frigble; lew fine roots; common faint grayish
brown (10YR 5/2) coatings on faces of peds; about
15 percent coarse fragments of tufa; a thin layer of
very dark gray (10YR 3/1) silty clay loam in the
lower part; violent affervescence; moderately
alkaline; abrupt smooth boundary.

2Cg1—25 to 29 Inches; light gray (10YR 7/2) loam:;
many madium faint light brownish gray (10YR 8/2)
and few fina faint very pale brown [10YR 7/4)
motiles; massive; very friable; few fine roots; violent
effervescance; moderately alkaline; abrupt smooth
boundary.

2Cg2—29 to 65 inches; gray {10YR 5/1) silty clay loam
grading to silt loam in the lower part; many medium
and coarse distinct dark yellowish brown (10YR 4/4)
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and few fine and medium distinct strong brown
(7.5YR 5/8) mottles; some vertical partings In the
upper part, firm; strong effervescance; moderately
alkaline.

The depth to lacustrine sedimenis ranges from 20 to
40 inches. The content of coarse fragments of tula
ranges from 15 to 25 percent in the A horizon and from
0 to 50 percent in the subhorizons of the C hortzon. It
averages 5 to 35 percent in the C horizon. The 2C
horizon generally does not have coarse fragments.

The Ap hortzon Is neutral in hue or has hue of 10YR
or25Y.thasvalus ot 2or 3 and chroma of Dto 2. It Is
commonly gravelly coarse sandy loam but is loam, sandy
loam, silt loam, or the gravelly analogs of these textures
In some pedons. The C horizon has hue of 10YA to 5Y.
It dominantly has value of 4 to 8 and chroma of 1 10 3. It
does not have chroma ol 3 immediately below the mollic
epipeden. Thin subhorizons with value of 2 or 3 are in
some pedons. The G horizon is loam, sandy loam, fine
sandy loam, loamy sand, sit loam, coarse sandy loam,
or the gravelly or very gravelly analogs of these textures.
It is commonly siratified. The 2C horizon has hue of
10YR to BY, valus of 4 to 7, and chroma of 1 or 2. it is
dominantly silty clay or siity clay loam but has
subhorizons of loam or silt loam in many pedons.

Saylesville Serles

The Saylesville series consists of desp, moderataly
well drained soils on lake plaine. These sails formed in
lacustrine sediments. Permeabiliity is moderaiely slow.
Slope ranges from 6 ta 12 percenl.

Saylesville soils are commonly adjacent to Del Rey,
Fulton, Lucas, and Mentor solls and are similar to Lucas
soils. The somewhat poorly drained Dal Rey and Fullon
solla are on slight rises. Lucas soils contain more clay in
the subsoill and substreium than the Saylesville solls.
Their landscape positions are similar to those of the
Saylesvilla soils. Tha wall drained Mantor soils have lass
clay in the subsoil than the Saylesville soils. They are on
the less sloping or steeper parts of lake plains, outwash
plains, and stream terraces.

Typical pedon of Saylesville silty clay loam, 6 to 12
percant slopes, eroded, in Sandusky Township;
approximately 1,310 feet east and 280 feet north of the
southwest corner of gec. 12, T.5 N, A. 15 E

Ap—0 to 8 inches; brown [{10YR 4/3) silty clay loam,
pale brown (10YR 6/3) dry; weak coarse and
medium granular structure; firm; few fine roots;
specks of brown (7.5YR 5/4) subsoll material;
nautral; clear smooth boundary,

Bt1—8 to 18 inches; brown (7 6YR 4/4) silty clay; few
medium distinct strong brown [7.5YR 5/8) mottles;
strang coarse subangular blocky structure; firm; few
line roots; many distinct brown (7.5YR 5/4) clay
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fims on faces of peds; neutral; clear smooth
boundary.

Bt2—18 to 28 inches; brown (7.5YR 4/4) silty clay; few
medium distinct strong brown (7.5YR 5/8) motties:
strong coarse subangular blocky structure; firm: few
fine roots; many distinct brown (10YR 5/3) clay films
on faces of peds; faw fine very pale brown (10YR
7/3) calcium carbonate concretions; neutral; clear
smooth boundary.

BC—28 to 38 inches; yellowish brown (10YR 5/4) silty
clay loam; many medium faint vellowish brown
(10YR 5/8) and many medium distinct ight brownish
gray (10YR 6/2) motties; weak coarse prismatic
structure parting to weak thick platy; friable; few
faint brown (10YR 5/3) clay fiims on faces of peds;
few fine very pale brown (10YR 7/3) calcium
carbonate concretions; neutral; clear smoath
boundary.

C—39 to B0 inches; yeliowish brown (10YR 5/4) siit
loam; many coarse distinct strong brown (7.5YH
5/6) and many medium distinct light brownish gray
(10YH 6/2) motiles; appears massive but has weak
horizontal bedding planes; friable; slight
effervescence; mildly alkaline.

The thickness of the solum and the depth to
carbonatas range from 20 to 40 Inches. Reaction is
slightly acid or neutral in the A horizon and neulral or
mildly alkaline in the B harizon.

The Ap horizon has hue of 10YR, value of 4 or 5, and
chroma of 2 or 3. It is typically silty clay loam but is silt
loam or loam in some pedons. The Bt horzon has hue
of 10YA or 7.5YR, value of 4 or 5, and chroma of 3 or 4.
It Is ity clay or siity clay loam. The C horizon has hue of
10YR or 7.5YR, value of 4 or 5, and chroma of 3 or 4. It
is typically silt loam or silty clay loam but hag thin strata
of silty clay, clay, silt. or very fine sandy loam in some
pedons.

Seward Series

The Seward series consisis of deep, moderately well
drained soils on outwash plains and beach ridges. These
soils formed in sandy and loamy matarial over
modearately fine taxtured or fine textured glacial till or
lacustrine sediments. Permeability is rapid in the upper
part of the solum and slow or very slow in the
substratum. Slope ranges from 2 to 6 percent

Seward soils are commonly adjacent to Dunbridge,
Haskins, and Rimer solis. Dunbridge soils have limestone
bedrock at a depth of 20 to 40 Inches. They are on the
sides of ridges. Haskins and Rimer soils ere somewhat
poorly drained. Haskins soils are on stream terraces,
lake plaing, and til plains. Rimer soils are in landscape
positions similar to those of the Seward soils.

Typical pedon of Seward loamy fine sand, 2 to 6
percent slopes, In Madison Township; approximately 660
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feet west and 1,000 feet south of the northeasi comer of
sec, 33, T.5N.R. 13 E

Ap—0 to 8 inches; brown (10YR 4/3) loamy fine sand:
brown (10YHR 5/3) dry; weak fine granular structure;
very friable; few roots; slightly acid; abrupt smooth
boundary.

E1—B to 18 Inches; brownish yellow (10YR 6/6) loamy
fine sand; weak fine granular structure; very friable;
few roots; slightly acid; clear smooth boundary.

E2—18 to 26 inches; light yellowish brown (10YR 8/4)
Ioamy fine sand; few fine distinct ysliowish brown
(10YR 5/6) and few fine faint very pale brown
(10YR 7/3) mottles: weak fine granular structure:
vary friable; few roots; madium acid; clear smooth
boundary.

Bt—26 to 35 inches; yellowish brown (10YR 5/4) sandy
Inam; few fine falni brown (10YR 5/3) and common
medium distinct strong brown (7.5YA 5/6) mottles;
weak medium and coarse subangular blocky
structure, friable; common distinct brown (10YR 5/3)
clay films; about 1 percent coarse fragments;
neutral; clear smooth boundary.

201—35 to 47 inches; yellowish brown (10YA 5/4) silty
clay loam; few fine faint yellowish brown (10YR 5/8)
mottles; massive; firm; about 2 percent coarse
fragments; slight effervescence; mildly alkaline; clear
smooth boundary.

2C2—47 to B0 inches; brown (10YR 5/3) siity clay loam;
few finz distinct yellowish brown (10YR 5/6) motties;
massive; firm; about 2 percent coarse fragments;
slight effervescence; mildly alkaline.

The thicknass of the solum ranges from 25 to 48
inches. The depth to the fine textured or moderately fina
textured material ranges from 25 to 40 inches. The
content of coarse fragments ranges from 0 to 3 percent
in the solum and from 0 to 8 percent in the 2C horizon.
FAeaction rangea from strongly acid to neutral in the
solum and is mildly alkaline or moderately alkaline in the
2C horizon,

The Ap horizon hae hue of 10YR, value of 4 or &, and
chroma of 1 to 4. It is typically lgamy fine sand but Is
fine sand or loamy sand in some pedons. The E horizon
has hue of 10YR or 7.6YR, value of 4 to 7, and chroma
of 4 1o €. It is loamy fine sand, fine sand, or loamy sand.
The Bt horizon has hue of 10YR, value of 4 or 5, and
chroma of 3 or 4. Il typically is sandy loam or fine sandy
loam but has thin subharizons of sandy clay loam in
some pedons. Some pedons have a 2Bt horizan, which
is siity clay loam or clay lpam. The 2C horizon has hue
of 10YR, value of 3 to 5, and chroma of 1 1o 4. It is silty

clay loam, clay loam, silty clay, or clay.



Shoals Series

The Shoals series consists of deep, somewhal poorly
drained, moderately permeable soils that formed in
alluvium on flood plains. Slope is 0 1o 2 percent.

Shoals solls are commonly adjacent to Rossburg and
Toledo soils. Rossburg solls are well drained and are
higher on the flood plaine than the Shoal solls. Toledo
80ils are very poorly drained and are on broad flats and
in long, narrow concave areas on lake plains.

Typical pedon of Shoals silt loam, frequently flooded,
in Riley Township; approximately 1,880 fest east and
200 feet north of tha southwest cormer of sec. 34, T, 5
N., R 16E.

Ap—0 to 11 Inches; dark graylsh brown (10YR 4/2) silt
loam, pale brown (10YR 6/3) dry: weak medium and
fine granular structure; friable; many distinct dark
brown (10YR 3/3) organic coatings on faces of
peds; many fine roots; slightly acid; clear wavy
boundary,

Bg1—11 lo 25 inches; dark grayish brown (10YR 4/2)
silt loam: common medium distinct yellowish brown
{10YR 5/4), commoan fine prominent yellowish brown
{10YR 5/8), and few fine faint very dark grayish
brown (10YR 3/2) mottles; weak coarsa prismatic
structure parting to moderate medium subangular
blocky: friable; common fine roots; dark grayish
brown (10YR 4/2) silt and very fine sand coatings
on faces of peds; many fine yellowish red (SYR 4/6)
sigins (Iron and manganese oxides); neutral; clear
smooth boundary.

Bg2—25 1o 32 inches; brown (10YR 4/3) siit loam;
common medium faint yellowish brown (10YR 5/4),
few fine faint grayish brown (10YR 5/2), and few
medium faint dark brown (7.5YR 4/4) mottles; weak
coarse prismatic structure parting to moderats
medium subangular blocky: friable: common fine
roots; dark grayish brown (10YR 4/2) siit and very
fine sand coatings on faces of peds; neutral: clear
smooth boundary.

BC—32 to 48 inches; brown (10YR 4/3) silt loam:
common medium faint grayish brown (10YR 5/2),
comman fine faint dark brown (7.5YR 4/4), and
common medium disfinct yellowish brown [(10YR
5/8) mottles; weak coarse and madium subangular
blocky structure; friable; few fine roots; thin strata of
loam; dark grayish brown (10YR 4/2) giit and very
fine sand coatings on faces of peds; neutral; clear
smooth boundary,

Cg—48 to 55 inches; grayish brown (10YR 5/2) stratified
loam and fine sandy loam; common medium distinct
yellowish brown (10YR 5/8) and few medium
distinct dark brown (7.5YR 3/2) mottlss; massive;
friable; few fine roots; neutral; abrupt smooth
boundary.

C—55 to 60 inches; brown (10YR 5/3) sandy loam; few
medium distinct yellowish brown (10YR 5/8),
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common medium faint dark grayish brown (10YR
4/2), and few fine distinct strong brown (7.5YA 5/6)
mottles; massive; friable; few fine roots; mildly
alkaline.

Reaction is slightly acid to mildly alkaline to a depth of
40 inches and neutral to moderately alkaline below that
depth. In some pedons free carbonates are at a depth of
20 to 40 inches.

Tha Ap harizon has hue of 10YR, value of 4 or 5, and
chroma of 2. || is typically silt loam but is loam in some
pedons, The B horizon has hue of 10YRA or 7.5YR, valus
of 4 or 5, and chroma of 2 or 3. It s silt loam or loam,
The C horizon has hue of 10YR, value ol 5 or B, and
chroma of 1 to 3, it is loam, silt loam, or sandy loam.

Spinks Series

The Spinks series consists of deep, well drained soils
on former beach ridges and offshore bars. These soils
formed in sandy deposits. Permeability is moderately
rapid. Slope ranges from 2 to 6 percent.

Spinks soils are commonly adjacent to Balmore,
Dunbridge, Granby, Seward, and Tedrow soils. Belmore
sois have more gravel and clay in the subsoll than the
Spinks soils. They are in positions on the beach ridges
similar to those of the Spinks soils. Dunbridge soils have
limestone bedrock at a depth of 20 to 40 inches. The
very poorly drained Granby solls are on flats and in
depressions. The moderately well drained Seward soils
are in the slightly lower landscaps positions. The
somewhat poorly drained Tedrow soils are on low baach
rdges and along the edges of the higher ridges.

Typical pedon of Spinks fine sand, 2 to 6 percent
slopes, in York Township; approximately 2,300 feet north
and 410 leet east of the southwest comer of sec. 22, T,
4N, R 17E

A—D to 4 inches; dark grayish brown (10YR 4/2) fine
sand, light brownish gray (10YR 8/2) dry; weak fine
granular structure; very friable; many fine roots:
neutral; clear smooth boundary.

E1—4 to 10 inches; yellowish brown (10YR 5/4) loamy
fine sand; weak medium and fine granular structure;
very friable; many line roots: few distinct dark
grayish brown (10YR 4/2) organic stains in root
channels; slightly acid; diffuse wavy boundary.

E2—10 to 20 Inches; brownish yellow (10YR 6/6) loamy
fine sand; weak medium and fine granular structure:
very friable; many fine roots; dark grayish brown
(10¥R 4/2) fillings In old root channels; medium
acid; diffuse wavy boundary.

E&B11—20 to 56 inches; yellowish brown (10YR 5/6)
fine sand (E); many fine faint yellowish brown (10YR
6/8) mottles; single grained; looes; discontinuous
dark brown (7.5YR 4/4) loamy sand lamellas (Bt)
that are 0.125 o 1 Inch thick, have weak fing



Sandusky County, Ohio

granular siructure, and are very friable; common fine
roots; dark grayish brown (10YR 4/2) fillings in old
root channels; medium acid; clear smooth boundary.
E&Bt2—56 to 60 inches; yellowish brown (10YR 5/8)
sand (E): single grained; loose; discontinuous dark
brown (7.5YR 4/4) loamy sand lamselias (Bt) thal are
0.25 to 0.50 Inch thick, have weak fine subangular
blocky siructure, and are very friable; medium acid.

The solum ranges from 36 to &0 inchas in thickness. It
is medium acid to neutral,

The A or Ap horizon has hue of 10YR, valye of 3 to 5,
and chroma of 2 to 4. It is typically fine sand but is sand
or loamy sand in some pedons. The E horizon has hue
of 10YR, value of § or 6, and chroma of 3 to 6. L is fine
sand, loamy fine sand, or loamy sand. Individual lamellas
in the Bt horzon have hue of 7.5YR or 10YR, value of 4
or 5, and chroma of 4 to 6. They are typically loamy
sand or loamy fine sand but are sandy loam in some
pedons. Individually, they are 0.125 inch to 5 inches
thick. The total thickness is more than 6 inches within a
depth of 60 inches.

Tedrow Series

The Tedrow series consists of deep, somewhal poorly
drained, rapidly permeable soils on low beach ridges,
gand dunes, lake plains, and deltas. These soils formed
in sandy sediments. Slope is 0 to 2 percent.

Tedrow soils are commonly adjacent to Dixboro,
Gilford, Granby, Kibbie, Rimer, and Spinks sails. Dixboro,
Gilford, Kibbie, and Rimer soils have mare clay in the
subsoil than the Tedrow solls. Dixboro, Kibbie, and
Rimer solls are In landscape positions similar to thosa of
the Tedrow soils, The very poorly drained Gilford and
Granby soils are on flats and in depressions. The well
dreined Spinks soils are in the higher lying positions on
former beach ridges and offshore bars.

Typical pedon of Tedrow loamy fine sand, 0 to 2
percent slopes, in Ballville Township; approximataly 185
feet north and 185 feel west of the southeast comer ol
sec. 15, T.4MN..R. 15 E.

Ap—0 to B8 Inches; brown (10YR 4/3) loamy fine sand,
pale brown (10YR 6/3) dry; weak fine granular
structure; very friable; common fine roots; slightly
acid; abrupt smooth boundary.

Bw1—8 to 14 inches; yellowish brown (10YR 5/6) loamy
fine sand; many coarse distinct light yellowish brown
{10YR 6/4) motties; weak fine granular structure;
vary friable; common fine roots; slightly acid; clear
amooth boundary.

Bw2—14 to 20 inches; yellowish brown (10YR 5/6)
loamy fine sand; common medium distinct light
brownish gray {10YR 6/2) mottles; weak fine
granular structure; very friable; few fine roots; few

fine dark brown (7.5YR 4/4) concretions (iron and
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manganese oxides); slightly acid; clear smoath
boundary.

Bw3—20 to 27 inches; dark yellowish brown (10YR 4/4)
loamy fine sand, common medium distinet light
brownish gray (10YR 6/2) and common medium
distinct strong brown (7.5YR 5/6) mottles; weak fine
and medium subangular blocky structure; very
friable; few fine roots; slightly acid; clear smooth
boundary.

Bw4—27 to 32 inches; dark yellowish brown (10YR 4/4)
loamy fine sand, common medium distinct light
brownish gray (10YR 6/2), few fine distinct dark
grayish brown (10YR 4/2), and common medium
distinct yellowish brown (10YR 5/8) mottles; weak
medium and coarse subangular blocky structure;
very friable; slightly acid; clear smooth boundary.

BC—32 to 36 inches; dark yallowish brown (10¥YR 4/4)
loamy fine sand; common fine distinct dark grayish
brown (10YR 4/2) and commen fine faint yeliowish
brown (10YR 5/4) motties; weak coarse subangular
blocky structure; very friable; neutral; abrupt smooth
boundary.

Cg1—36 to 46 inches; grayish brown (10YR 5/2) loamy
fine sand; few fine faint brown (10YR 5/3) mottles;
single grained; loose; shight effervescance; mildly
alkaline; clear smooth boundary.

Cg2—46 to B0 inches; dark grayish brown (10YR 4/2)
loamy fine sand, common coarse faint very dark
grayish brown (10YR 3/2), many medium faint
brown (10YR 5/3), and few fine faint grayish brown
(10YR 5/2) mottles; single grained; looss; strong
effervescence; moderately alkaline.

The thickness of the solum and the depth to
carbonaies range from 24 to 54 inches. The Ap horizon
has hue of 10YR, value of 3 or 4, and chroma of 1 to 3.
It is typically loamy fine sand but is loamy sand or fina
sand in sorme pedons. It is slightly acid or neutral. The
Bw horizon has hue of 7.5YR 1o 2.5Y, value of 4 to 6,
and chroma mainly of 3 to B. Some individual
subhorizone have chroma of 2 or less. This horizon i
loamy sand, fine sand, or loarmy fine sand. It is slightly
acid or neutral in the upper part and slightly acid to
mildly alkaline In the lower part. The C horizon has hue
of 10YR or 2.5Y, value of 4 to 6, and chroma of 1 to 4. It
is loamy fine sand or fine sand and is mildly alksline or
moderately alkaline.

Toledo Series

The Toledo series consists of deep, very poorly
drained, slowly permeable soils on broad flats and In
long, narrow concave areas on lake plains. These soils
formed in clayey lacustrine sediments. Slopa is 0 to 2
parcent.

Toledo soils are commonly adjacent to Bono, Fulton,
and Sandusky solls and are similar to Bono scils. Bono
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soils have a dark surface layer that is thicker than that of
the Toledo sails. Their landscape positions are similar to
those of the Toledo solls. The somewhat poorly drained
Fulton soils are on slight rises and on slopes along
drainageways. Sandusky soils have tufa fragments in the
upper part. They are near seeps of water that is charged
with calcium carbonata.

Typical pedon of Toledo silty clay, In Riley Township;
approximately 2.475 feet wast and 1,650 feet south of
the northeast corner of sec. 1, T.5 N, A. 16 E.

Ap—0 to 7 inches; very dark gray (10YR 3/1) siity clay,
grayish brown (10YR 5/2) dry; weak fine granular
structure; firm, many fine roots; slightly acid; abrupt
smooth boundary.

Bg1—7 to 12 inches; dark grayish brown (10YR 4/2)
silty clay; common medium distinct sirang brown
(7.5YR 5/8) mottles; strong coarse prismatic
structure; firm; few fine roots; common faint dark
grayish brown (10YR 4/2) coatings on faces of
peds; few distinct very dark gray (10YR 3/1) organic
staine on faces of pads; neutral; clear smooth
boundary,

Bg2—12 to 22 inches; gray (10YR 5/1) clay: many
medium prominent yellowish brown (10YR 5/8), few
medium distincl brown (10YR 5/3), and few medium
distinct very dark grayish brown (10YR 3/2) motties;
strong coarse prismatic structure; firm; few fine
roots; many faint gray (10YR 5/1) coatings on faces
of pads; neutral; clear smooth boundary.

Bg3—22 to 44 inches; gray (10YR 5/1) clay; many
medium distinct yellowish brown (10YR 5/4), few
medium distincl dark grayish brown (10YR 4/2), and
few fine prominent strong brown (7.5YR 5/6)
mottles; strong coarse prismatic structure; firm; faw
fine roots; many faint gray (10YR 5/1) coatings on
faces of peds; few fine white (10YR &/1) calcium
carbonate concretions; neutral in the upper part and
mildly alkaline in the lower part; clear smoath
boundary.

Cg1—a4 to 55 inches; grayish brown (10YR 5/2) clay;
many coarse faint brown (10YR 5/3) and common
medium distinct strong brown (7.5YR 5/6) motties;
massive, firm; many faint grayish brown (10YR 5/2)
coatings in vertical partings; few fine light gray
(10YR 7/1) calcium carbonate concretions; strong
effervescence; moderately alkaline; clear asmooth
boundary.

Cg2—55 to 60 inches; gray (10YR 5/1) silty clay;
commen fine prominent strong brown (7.5YR 5/8),
few medium distinct dark grayish brown (10YR 4/2),
and common medium distinct brown (7.5YR 5/4)
mottles; massive; firm; strong effervescence;
moderataly alkaline.

The thickness of the solum ranges from about 30 to
56 inches. The depth to carbonates ranges from 30 to
50 inches,
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The Ap horizon is neutral in hue or has hue of 10YR
or25Y.thasvalueof 2ordandchromaof O to 2 Kt is
typically silty clay or silty clay loam but is silt loam or
clay in some pedons. It ranges from neutral to medium
acid. The B horizon is neutral in hue or has hue of 10YR
to 5Y. It has value of 4 to 8 and chroma of Oto 2. It Is
silty clay or clay. It generally is slightly acid or neutral,
but the lower part ranges to mildly alkaline. The C
horizon is neutral in hue or has hua of 10YR to BY. It
has value of 4 to 6 and chroma of 0 to B. It is typically
siity clay or ciay. In some pedons, however, it is silty clay
loam in which the content of clay is more than 35
percent. Thin strata of silt loam, loam, or fine sandy loam
are in some pedona,

Weyers Series

The Weyers series consists of deep, very poorly
drained soile on lake plains. These soils are near seeps
of water that is charged with calcium carbonate. They
formed in material weatherad from tufa and marl.
Permeability is moderately rapid In the upper part of the
profile and moderate to slow in the lower parl. Slope is 0
to 2 percent.

Weayers soile are commonly adjacent to Fulton,
Toledo, and Sandusky soils and are similar to Sandusky
solis. Fulion and Toledo soils formed in lacustring
sediments and do not have a mollic epipedor. They ara
in areas on the lake plains that do not receive seepage
charged wilh calcium carbonate. Sandusky soils have
lacustrine sediments at a depth of 20 1o 40 inches. They
are farther from the source of seepage than the Weyers
soils and are in intermediate positions between the
Weyers soils and apils that formed in lacustrine
sediments.

Typicel pedon of Weyers coarse sandy loam, in
Townsend Township; at the center of sec. 9, T. 5 N, R.
17 E.

Ap—U0 to 10 inches; very dark gray (10YR 3/1) coarse
sandy loam, dark gray (10YR 4/1) dry; moderate
fine granular structure; very friable; few fine roots;
about 10 percent coarse fragments of tuta; violent
effervescence; mildly alkaline; clear smooth
boundary.

A—10 to 14 inches; very dark gray (10YR 3/1) coarse
sandy loam, dark gray (10YR 4/1) dry; moderate
medium granular siructure; very friable; few fine
roots; about B percent coarse fragments of tufa;
comman shall fragments; violent effarvescencs;
moderately alkaline; clear smooth boundary.

Cgl1—14 to 18 inches; grayish brown (2.5Y 5/2) gravelly
coarse sandy loam; few fine distinct light vellowish
brown (10YR 6/4) mottles; weak medium granular
structure; very friable; about 15 percent coarse
fragments of yeliowish brown (10YR 5/4) tufa;
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violent effervescence; moderately alkaline; clear
smooth boundary.

Cg2—18 to 25 inchas; dark gray (10YR 4/1) loam; few
fine distinct light brownish gray (10YR 6/2) mottles;
weak fine subangular blocky structurs; friable;
common dark grayish brown (10YR 4/2) organic
coatings on faces of peds; about B percent coarse
fragments of yellowish brown (10YR 5/4) tufa;
violent effervescence; moderately alkaline; clear
smooth boundary.

Cg3—25 to 33 inches; dark gray (10YR 4/1) coarse
sandy loam; few fine faint dark grayish brown (10YR
4/2) mottles; weak fine and medium granular
structure; very friable; thin strata of black (10YR
2/1) sandy loam in the lower part; about 12 parcent
coarse fragments of yellowish brown (10YR 5/4)
and light brownish gray (10YR 6/2) tufa; violent
effervescence; moderately alkaline; clear smooth
boundary.

C—313 to 52 inches; pale brown (10YR 6/3) and very
pale brown (10YR 7/3) gravelly coarse sandy loam;
single grained: loose; aboutl 15 parcent coarse
fragments of yellowish brown (10YR 5/4) wia as
much as 7 inches in diameler; 25 percent coarse
fragments in a B-inch zone in the middle part; violent
effervescance; moderately alkaline; clear smooth
boundary.
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2Cg—52 to 72 inches; white (10YR 8/1) silt loam;
massive; very iriable; violent effervescence;
moderately alkaline.

The content of coarse fragments of tufa ranges from 0
to 15 percent in the Ap and A herizons and from 0 to 80
percent in individual subhorizons of the C hardzon. It
averages 5 to 35 percent in the C horizon. Some pedons
have subhorizons of continuous tufa several inches thick.

The Ap and A harizons have hue of 10YR or 2.5Y,
value of 2 or 3, and chroma of 1 or 2. The Ap horizon is
commonly coarse sandy loam but is silt loam, loam, or
sandy loam in some pedons. It is mildly alkaline or
moderately alkaline.

The part of the C horizon immediately balow tha mollic
eplpedon has hue of 10YR or 2.5Y, value of 4 1o 6, and
chroma of 1 or 2, The lower part of this horizon
commonly has hue of 10YR or 2.5Y, value mainly of 4 to
8, and chroma of 1 to 4. Thin subhorizons have value of
2 or 3. The C horizon Is commonly stratified loamy sand,
loamy coarse sand, sandy loam, coarse sandy loam,
loam, silt loam, or the gravelly or very gravelly analogs of
these textures. The calcium carbonate equivalent in this
horizon is more than 40 percent. Thin layers of sapric
material are in some pedons. The 2C horizon is neutral
in hus or has hue of 10¥A to 5Y. It has value of 510 8
and chroma of 0 to 2. Moderataly fine textured or fine
textured lacustrine material is at a depth of 40 and 72
inches in some padons.
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This section describes how the maljor factors of soll
formation have affected the solls in Sandusky County
and explains some of the processes of soll farmation.

Factors of Soll Formation

Soils form through processes acting on depasited or
accumulated geologic material. The major factors of soil
formation are parent material, climate, refief, living
organiams, and time (7.2).

Climate and living organisms, particularly vegetation,
are the active forces in soil formation. Thair effect on the
parent material is modified by relief and by the length of
tima that the forces of soil formation have acted on the
parent material. The relative importance of each factor
differs from place to place. In some areas one factor
dominates and determines most of the sail propertias,
but normally the interaction of all five factors detarmines
what kind of soil forms in a given place.

Parent Material

The solls of Sandusky County formad in several kinds
of parent material: glacial fill, beach ridge deposits,
lacustrine sediments, bedrock residuum, recent alluvium,
material weatherad from tuta, and marl. Parent material
greatly affects the texture of the soll.

Glacial till, a genersl term applied to glaclal deposits,
is one of the extensive parent materiale in the county. It
is fairly homogenous and uniform in texture. Bennington,
Blount, Glynwood, Hoylville, and Nappanee are
examples of soils that formed in this material. They have
a moderately fine textured or fine textured subsoil.

Beach ridges formed along the edges of glacial lakes.
They are commonly parallel to each other and generally
are oriented in an east-west direction across the county.
Belmore, Granby, Tedrow, and Spinks are examples of
soils that formed in these deposits.

Loamy to clayey lacustrine deposits are axtensive in
the county. Layers of ity and loamy material are
moderately extensive. They are evident in the
moderately coarse textured and medium textured subsoll
of Dixboro, Kibbie, and Colwood solls. Silty and clayey
lacustrine deposits are extensive. They are evident in the
moderately fine texiured and fine textured subsail of
Lenawee and Del Rey soils, Clayey lacustrine deposits
are also extensive. They are evident in the fine textured
sub=ail of Toledo and Fulton soils.

Some of the soils in the county formed in material
weathered from displaced limestone or dolomite
bedrock, The bedrook is highly fractured. The dominant
soils that formed in bedrock residuum are Castalla soils.
These solls are in areas where the bedrock formerly
extended above the glacial lakes.

RAecent alluvium, or floodwater deposits, Is the
youngest parent material in the county. it is still
accumnulating as fresh sediment is added by the overflow
of streams. The sediment Is derived dominantly from the
surface layer of the higher lying adjacent soils, Rpesburg
and Shoals soils formed in alluvium.

Tuta and marl are in areas near seeps of water that |s
charged with calclum carbonate. Sandusky and Weyers
soils formed in thess areas.

Climate

Because the climate in Sandusky County is uniform, it
has not greatly contributed to differences among the
gsoils. It determined the kind of native vegetation, which
was dominantly hardwood trees. It has favored both
physical change and chemical weathering of parem
materials and the activity of living arganisms.

The amount of rainfall has been high enough for
carbonates 1o be leached to a moderate depth in
Glynwood, Mentor, and othar solte. Wet and dry cycles
favored the transiocation of clay minerale and the
formation of soil structure, as is evident in Belmore and
Kibbie soils.

The range of temperature variation has favored both
physical change and chemical weathering of the parent
materiels. Freezing and thawing have aided the
formation of soll structure. Wamm temperatures in
summer have favored chemical reactions in the
weathering of primary minerals. The area close to Lake
Erie hae a longer frost-free period than other parts of the
county. Also, differences In relief have resulted In
variations In the microclimate in some areas.

Rainfall and temperature have been conducive to plant
growth and the accumulation of organic matter in all the
soils. More information about the climate is available
under the heading “General Nature of the County.”

Rellef

Relief tends to modify the effects of climate within
short distances. Soils on hillsides generally are drier than



those in adjacent depressions becausa water runs off
the hillsides and collects in the depressions. The
presence or absence of a seasonal high water table is
largaly determined by relief,

Relief can account for the formation of ditferent solls
in the same kind of parent material. Glynwood,
Nappanse, and Hovlville salls, for example, formed in
glacial till. The moderately well drained Glynwoed soils
have a moderately thick solum. They generally formed
where the slope was not steep enough to result In
excessive erpsion and not flat enough to prevent runaff,
The somewhat poorly drained Nappanee soils formed in
areas where runoff is slow. Nearby, the very poorly
drained Hoytville scils formed on flats where some plant
residue accumulated because the water table is near or
above 1he surface during extended wet periods.

The steepest solls in the county are in areas on the
beach ridges, along the major streams and their
tributaries, and on bedrock ridges. The rest of the county
is nearly level or gently sloping. Most of the more poorly
dralned soils are on flats or in depressions,

Living Organismsa

At the time that Sandusky County was settled, the
vegetation in most areas was hardwoods, dominantly
beech, maple, oak, hickory, and ash. Swamps and other
low lying areas supparted swamp forest vegetation,
mainly swamp white oak, pin oak, elm, and cottonwood.
Grassy clearings were on the marshy openings in the
poorly drained swales.

Solls that formed in forested areas are generally acid
and are moderate or low In natural fertility. These soils
Include Glynwood, Mentor, Bennington, Blount, and
Lucas soils. In the soils in swales and low lying areas,
organic matter has accumulated where the water table is
high for longer pariods. Bono, Colwood, and Lenawse
are examples of these dark, fertile soils.

Small animals, insects, worms, fungi, and bacteria mix
the soil maierial and add organic matter. Their burrowing
and mixing make tha soll more permeable.

Human activities also affect soil formation. Examples
of these activities are the installation of drain
systems, Imigation, and cutting and filling. Another
example is the application of lime and fertilizer, which
affects soil chemistry.

Time

Time is needed for the other factors of soll formation
to produce their effects. The age of a soil is indicated, to
some extent, by the degree of profile development. The
length of ime that the parent malerial has been In place
and has been affected by vegetation and climale is an
important factor of soll formation. The influence of time
on soil formalion Is modified by the relief and the parent
maierial.

In terms of geologic age, the soils in Sandusky County
have been farming for a relatively short period. This
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limited amount of time accounts for the shallowness of
leaching and the slightly acid or neutral raaction in many
of the soils.

The older scils have more strongly developed profiles.
Examples are Banningion, Blount, and Haskins soils.
Soils that formed in recent alluvium, for example
Rossburg and Shoals soils, do not have well expressed
horizons. As it deposits fresh sediments, floodwater
periodically interrupts the formation of these solls.

Processes of Soil Formation

Many soils in Sandusky County have a strongly
expressed profile because the processes of soll
formation have distinctly chanped the parant material.
These are the undulating soils that farmed in glacial il
on till plaine and in glacial outwash on terraces along the
major streams. In contrast, the parent material on fiood
plains has bean only slightly modifiad.

All the factars of soil formation act in unison to control
the processes that form different layers in the soil.
These processes are additions, removals, ransters, and
transformations (7&). Some of these promote horizon
differentiation, but others retard differentiation or
obliterste exdsting differences.

In this county the most important addition to the soil is
that of organic matter. Scils that formed where a high
water table restricted decomposition of organic matter
have a thick, dark surface-ayer. This surlace layer has a
high content of organic matter, has good structure, and
has a base saturation that exceeds 50 percent. Cowood
and Lenawee solis are examples. Some organic matter
has accumulated in most of the solls In Sandusky
County. Whare the layer of accumulation was originally
thin, however, plowing and cultivating generally have
destroyed or incorporated it into other layers. Glynwood,
Nappanes, and Mentor are examples of solls thal have a
limited content of organic matter.

Soils on lood plains, such as Roesburg and Shoals
soils, periodically receive additions of soil material
deposhted by fioodwater,

Leaching of carbonates from calcareous parent
material is one of the most significant losses. It precedes
many other chemical changes in the solum. In most of
the glacial till in Sandusky County, the content of
carbonates ranges from 15 to 25 percent. Most of the
light colored soils that formed in glacial till have been
laached to a depth of 20 to 36 inches. The upper 24
inches is now acid. Carbonates in the coarse textured
soils, such as Spinks and Tedrow soils, generally have
been leached 1o a depth of more than 36 inches. Other
minerals in the soil are subject to the same chemical
weathering that follows leaching, but their resistance is
higher and their removal is slower.

Following the removal of carbonates, alterations of
such minerals as biotite and feldspar result in changes of
color within the profile. Free iron oxides may be
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segregated by a fluctuating high water table, which
resuits in gray colors and In mottles, as is evident in
Hoytville soils. If the water table Is not seasonally high
within the profile, brownish colors with higher chroma
and redder hue than those in the C horizon are typical.

The main kind of transfer s the movement of clay
from the A horizon to the B horizon during seasanal
watting and drying of the soil profile. The fine clay
becomes suspended in percolating water moving through
the A horizon. It Is carried by the waler to the B horizon.
There, it is deposited on the faces of peds. The transfer
of fine clay accounts for the patchy or nearly continuous
clay films on faces of peds in the B horizon of
Glynwood, Nappanee, and other soils. Varipus
sesquioxides also have been transferred from the
surface layer to lower layers through this weathering
process.

ar

Transformation of mineral compounds occurs In most
soils. Glaying, or the reduction and solution of ferrous
iron, has taken place in tha very poorly drained and
somewhat poorly drained soils. This reduction is evident
In Toledo, Bono, and Fulton soils. It is caused by a
recurring high water table. A gray soil color indicates
conditions that favor the reduction process. Reducad
iron is soluble, but it commonly has been moved only a
short distance within the soils in Sandusky County. Some
of the iron is reaxidized and resegregated, forming bright
yellow and red motties. The mottles in all but the well
drained solls were formed through this alteration of iron.
Accumulations of iron and manganese oxides are
common in the somewhat poorly drained and very poarly
drained solls. They occur as dark brown or black stains
on the faces of peds or as small concrations.
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ABC soll. A soil having an A, & B, and a C horizon.

AC soll. A soil having only an A and a C horizon.
Commonly such soil formed in recent alluvium or on
steep rocky slopes.

Aeration, sall. The exchange of air in sail with air from
the atmosphere, The air in a well aerated soil ks
similar to that in the atmosphere; the air in a poorly
aerated soil is considerably higher in carbon dioxide
and lower in oxygen.

Aggregate, soll. Many fine particies held in a singla
mass or cluster. Natural soil agg , 8uch as
granules, blocks, or prisms, are called peds. Clods
are aggregaies produced by tillage or logging.

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 soll for construction and other uses.
Aevegetation and erosion control are extremely
difficult.

Argillic horizon. A subsoil horizon characterized by an
accumulation of illuvial clay.

Aspect. The direction in which a slope faces.

Association, soll. A group of soils geographically
associated in a ic repeating pattern and
defined and delineated as a single map unit.

Available water capacity (avallable molsture
capacity). The capacity of soils to hold water
available for use by most plants. It is commonly
defined as the difference batween 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

a3—
fnchas
Very low, e D3
Low d3o6
Modarate Gloo
High P12
Very high mare than 12

Base saturation. The degree to which material having
cation exchange properties is saturated with
exchangeable bases (sum of Ca, Mg, Na, K),
expressed as a percentage of the total cafion
axchange capacity.

Bedding planes. Fine stratifications, less than 5
millimatars thick, In unconsolidataed alluvial, eolian,
lacustring, or marine sediments.

Bedrock. The solid rock that underlies the sail and other
unconsolidated material or that Is exposed at the
surface.

Bedrock-controlled topography. A landscape where
the configuration and rellef of the landiorms are
determined or strongly influenced by the underlying
bedrock.

Biseguum. Two sequences of soll horizons, each of
which consists of an illuvial horizon and the
overlying eluvial harizons.

Bottom land. The normal flood plain of a stream,
subject to flooding.

Calcareous aoll. A soil containing enough calcium
carbonate (commonly combined with magnesium
carbonate) to effervesce visibly when traated with
cold, dilute hydrochloric acid.

Caplllary water. Water held as a film around soll
particles and in tiny spaces between particles.
Surface tension is the adhesive force that holds
capillary water in the soil.

Catena. A sequence, or “chain,” of solls on a landscape
that formed in similar kinds of parent material but
have differant charactaristics as a result of
differences in relief and drainage.

Catlon. An lon camying a posilive charge of electricity.
The common sail cations are calcium, potassium,
magnesium, sodium, and hydrogen.

Cation-exchange capaeity. The total amount of
exchangeable cations that can be held by the soll,
expressed In terms of milllequivalents per 100 grams
of soil at nautrality (pH 7.0) or at some other statad
pH value. The term, as applied to solls, is
synonymous with base-exchange capacity, bui Is
more precise in maaning.

Channery soll. A soil that is, by volume, more than 15
percant thin, flal fragments of sandstone, shale,
slate, limestone, or schist as much as 6 Inches
along the longest axis. A single piece is called a
channer.

Chisaling. Tillage with an implement having one or more
soll-penetrating points that shatter or loosen hard
compacted layers to a depth below normal plow
depth.

Clay. As a soil separate, the mineral soil particles less
than 0.002 millimeter In diameter. As a soil textural
class, soil material that is 40 percent or more clay,
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Iqﬁl;a than 45 percent sand, and less than 40 percent

si

Climax vegetation. The stabilized plant community on a
particular site. The plant cover reproduces itself and
does not change so long as the environment
remains the same.

Coarse fragments. |f round, mineral or rock particles 2
millimeters to 25 centimeters (10 inches) in
diameter; if flat, mineral or rock particles (flagstone)
15 t0 38 centimeters (B to 15 inches) long.

Coarse textured soll. Sand or loamy sand.

Complex, soll. A map unit of two or more kinds of soil in
such an infricate pattemn or so small in area that it is
not practical to map them separately at the selectad
scale of mapping. The pattern and proportion of the
s0ils are somewhat similar in all areas.

Concretions. Grains, pellets, or nodules of various
sizes, shapes, and colors consisting of concentrated
compourxis or cemented soil grains. The
composition of most concretions s unlike that of the
surrounding soil. Calcium carbonate and iron oxide
are common compounds in concretions.

Conservation tillage. A tillage system that does not
Invert the soil and that leaves a protective amount
of crop residue on the surface throughout the year.

Consistence, soll. The feel of the soil and the ease with
which a lump can be crushed by tha fingers. Tarms
commonly used to describe consistence are—
Looss.—Noncoherent when dry or molst, does not
hold together in a mass.

Friabie.—Whan moist, crushes easily under gantle
pressure betwesn thumb and forefinger and can be
pressed together into a lump.

Firmn.—Whan moist, crushes under modarate
pressure between thumb and forefinger, but
resistanca is distinctly noticeable.

Plastic—When wel, readily deformed by moderate
prassure but can be pressad into a lump; will form a
"wire" when rolled between thumb and forefinger.
Sticky.—When wet, adheres to other material and
tends to stratch somewhat and pull apart rathar than
to pull free from othar matearial.

Hard —WWhen dry, moderately resistant i 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 affacted by moistening.

Control section. The part of the soil on which
classification iz based The thickness varies among
different kinds of soil, but for many It is that part of
the soll profile between depths of 10 inches and 40
or B0 inches.

Corrosive. High risk of comosion to uncoated steel or
deterioration of concrete.

Cover crop. A close-growing crop grown primarily to
improve and protect the soil between periods of
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reguler crop production, or & crop grown between
trees and vines in orchards and vineyards.

Cutbanks cave (in tables). The walls of excavations
tend to cave in or siough.

Deferred grazing. Postponing grazing or resting grazing
land for a prescribed period.

Depth, soil. The depth of the socil over bedrock. Deep
solls are more than 40 inches deep over bedrock;
modarately deap soile, 20 to 40 inches; and shallow
saoils, 10 to 20 inches.

Depth to rock (In tables). Bedrock is oo near the
surface for the specified use.

Diversion (or diversion terrace). A ridge of earth,
generally a terrace, buill to protect downslope areas
by diverting runoff from its natural coursa.

Drainage class (natural). Refers to the frequency and
duration of periods of saturation or partial saturation
during soil formation, as opposed to altered
drainage, which is commonly the result of artificial
drainage or Irigation but may be caused by the
sudden deepening of channels or the blocking of
drainage outiete. Seven classes of natural eoil
drainage are recognized:

Excessively drained —Water e removed from the
soll very rapidly. Excessively drained soils are
commonly very coarse textured, rocky, or shallow.
Some are steep. All are free of the mottling related
1o watness.
Somewnhal excessively drained.—Water is removed
from the =oil rapidly. Many somewhat excessively
drained soils are sandy and rapidly pervious Somes
are shallow. Some are so sieep that much of the
water they recaive is lost as runoff. All are free of
the mottiing related to wetness.
Well drained,—Water is removed from the soil
raadily, but nat rapidly. it Iz avaliable 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 solls are commonly medium textured.
They ara mainly free of mottiing.

wall drained —Water is removed from
the soil somewhat slowly during some periods.
Moderately well drained soils are wet for only a
short time during tha growing seasan, but
periodically they are wet long enough that most
mesophytic crops are affected. They commonty
have a slowly pervious |ayer within or directly below
the solum, or periodically receive high rainfall, or
both.
Somewhat poorly drained.—Water Ia removed slowly
anough that the soll is wet for significamt periods
during the growing season. Wetness markedly
restricts the growth of mesophytic crops unless
artificial drainage is provided. Somewhat poorly
drained solls commonly have a slowly pervious
layer, a high water table, additional water from
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ofmh ge, nearly continuous rainfall, or a combination

these.

Poorly drained.—Water is removed so slowly that
the soil is saturated perlodically 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 moat mesophytic
crops cannot be grown unless the soll Is artificially
drained. The soil is not continuously saturated in
Iayers directly below plow depth. Poor drainage
results from a high water table, a slowly pervious
layer within the profile, seepags, nearly continuous
rainfall, or a combination of these.

Very poarly drained.—Water is removed from the
soil 80 slowly that free water remains at or on the
surface during most of the growing season. Unless
the soll is artificlally drained, most mesophytic crops
cannot be grown. Very poorly drained solls are
commanly level or depressed and are fraquently
ponded. Yet, where rainfall is high and nearly
continuous, they can have moderate or high slope
gradients.

Drainage, surface. Runoff, or surface flow of water,
from an area.

Eluviation. The movement of material in true solution or
colioidal suspension from one place to another
within the soil. Soil horizons that have lost material
through eluviation are eluvial; those that have
recaived material are iliuvial.

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
processes acting over long geologic periods and
resulting in the wearing away of mountains and the
building up of such landscepe features as flood
plains and coastal plains. Synonym: natural erosion.
Erasion (accelerated). Erosion much more rapid
than geologic erosion, mainly as a result of the
activities of man or other animals or of &
catastrophe in naiure, for example, fire, that
2Xposes tha surface.

Excess fines (in tables). Excess silt and clay in the soil.
The soll is not & source of gravel or sand for
construction purposes.

Fast iniake (in tables). The rapid movement of water
into the soil.

Fertllity, 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 molsture content of a8 soll,
axpressed as a percentage of the avendry weight,
after the gravitational, or free, water has drained
away; tha fisid moisture content 2 or 3 days after a
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soaking rain; also called norma/ field capacity,
normal moisture capacily, or capillary capacity.

Fine textured soll. Sandy clay, silty clay, and clay.

First bottom. The normal flood plain of a stream,
subject to frequent or occasional flooding.

Flagstone. A thin fragment of sandstons, limestone,
slate, shale, or (rarely) schist, 6 o 15 Inches (15 to
38 centimeters) long.

Flood plain. A nearly level alluvial plain that borders a
stream and is subject to flooding unless protected
artificially.

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 soll, Refers
especially to the processes or soil-forming factors
responsible for the formation of the solum, or true
soil, from the unconsolidated parent matsrial.

Glaclal drift (geclogy). Pulverized and other rock
material transported by glacial ice and then
deposited. Also the sorted and unsorted material
deposited by streams flowing from glaciers.

Glaclal outwash (geology). Gravel, sand, and silt,
commonly stratified, deposited by glacial meltwater.

Glacial till (geology). Unsorted, nonstratified glacial drift
consisting of clay, silt, sand, and boulders
fransported and deposited by glacial ice.

Glaciofluvial deposits (geology). Material moved by
glaciers and subsequently sorted and deposited by
streams flowing from the meiting ice, The deposits
are stratified and occur as kames. eskars, deltas,
and outwash plains.

Glaclolacustrine deposita. Material ranging from fine
clay to sand derived from glaciers and deposited in
glacial lakes mainly by glacial meltwater, Many
deposits are interbedded or laminated.

Gleyed soll. Soil that formed under poor drainage,
resulting in the reduction of iron and other elements
in the profile and In gray colors and motties.

Grassed waterway. A natural or constructed waterway,
typically braad and shallow, seeded to grass as
protection against erosion. Conducts surface water
away from cropland.

Gravel. Rounded or angular fragments of rock up to 3
inches (2 millimeters to 7.6 centimeters) in diameter,
An individual piece is a pebble.

Gravelly soll material. Materia| that is 15 to 50 percent,
by volume, rounded or angular rock fragments, not
prominently flattenad, up to 3 inches (7.6
centimeters) in diameter.

Green manure crop (agronomy). A soil-improving crop
grown to be plowed under in an early stage of
maturity or soon after maturity.

Ground water (geclogy). Water filling all the unblocked
pores of underlying material below the water table.

Gulty. A miniature valley with steep sides cut by running
water and through which water ordinarily runs only
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after rainfall. The distinction between a gully and a
rill is one of depth. A gully generally is an obstacle
to farm machinery and is toc deep to be obliterated
by ordinary tilage; a rlll is of lesser depth and can
be smoothed over by ordinary tillage.

Horizon, soll. A layer ol soil, approximataly parallal to
the surface, having distinct characteristics produced
by soil-forming processes. In the identification of soll
horizons, an uppercase letter represents the major
horizons. Numbers or lowercase letters thal follow
reprasant subdivisions of the major horizens. The
major horizons are as follows:

O horizon.—An organic layer of fresh and decaying
plant residus.

A horizon.—The mineral horizon at or near the
surface in which an accumulation of humified
organic matter is mixed with the mineral material.
Also, any plowed or disturbed surface layer.

£ horizon—The mineral horizon in which the main
feature Is loss of silicate clay, iron, aluminum, or
some combination of these,

B horizon.—The mineral horizon below an O, A, or E
horizon. The B horizon is in part a layer of transition
from the overying harizon to the underlying C
horizon. The B horizon aleo has distinctive
characteristics, such as (1) accumulation of clay,
sesquioddes, humus, or a8 combination of these; (2)
granular, prismatic, or blocky structure; (3) redder or
browner colors than those in the A horizon; or (4) a
combination of these.

C horizon—The mineral horizon or layer, exciuding
indurated bedrock, that is little affected by soll-
forming processes and doas not have the properties
typical of the overlving horizon. The material of a C
horizon may be either like or unlike that in which the
solum formed. if the material Is known 1o differ from
that in the solum, an Arabic numeral, commonly & 2,
precades the letter C.

Cr horizon.—Soft, consolidated bedrock beneath the
s0il.

A iayer.—Hard, consolidated bedrock beneath the
soil. The bedrock commonly underlies & G horizon
but can be directly below an A or a B horizon.

Humus. The well decomposed, more or less stable part
of the organic mattar in mineral solls.

Hydrologic soll groups. Refers to soils grouped
according to their runoff-producing characteristics.
The chiel consideration Is the inherent capacity of
soll bare of vegetation to permit inflliration. The
slope and the kind of plant cover are not considerad
but are separate tactors in predicting runofi. Sails
are essigned to four groups. In group A are soils
having & high infitration 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 axtrema, are soils having a very slow
infitration rate and thus a high runoff potential. They
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have a claypan or clay layer at or near the surface,
have a parmanant high waler table, or are shallow
over nearly impervious bedrock or other material, A
soll Is assigned 1o wo hydrologlc groups if part of
the acreage is artificially drained and part is
undrainad.

lluviation. The movemeant of soil materal from one
horizon to another in the soil protile. Generally,
material is removed from an upper horizon and
deposited in a lower horizan.

Imparvious soll. A soil through which water, air, or roots
penetrata slowly or not at all. No soil is absolutsly
impervious to air and watar all the time.

infiltration rate. The rate at which water penetrates the
surface of the soll at any given instant, usually
axpressed in inchea per hour. The rate can be
limited by the Inflltration capacity of the soll or the
rate at which water iz applied at the surface.

Karst (topography). The raliel of an area underiain by
limestone that dissolves In differing degrees, thus
forming numerous depressions or small basins.

Lacustrine deposit (geology). Material deposited in Iake
water and when the water level is lowered
or the elevation of tha land is raisad.

Large stones (in tables). Rock fragments 3 inches (7.8
centimeters) or more across. Large stones adversaly
gffect the specified use of the soil,

Leaching. The removal of soluble material from soil or
other material by percolating water.

Liquid limit. The moisture contant at which the soil
passas from a plastic to a llquid stats.

Loem. Soil material that is 7 to 27 percent clay particles,
28 ta 50 percent siit particlas, and less than 52
percent sand particles.

Loess, Fine grained material, dominantly of silt-sized
particles, deposited by wind.

Low strength. The soll is not strong encugh to support
loads.

Medlum textured soll. Very fine sandy loam, loam, silt
loam, or slif.

Mineral soil. Soil that is mainly mineral material and low
in organic material. its bulk density ia more than that
of organic sail.

Minimum tillage. Only the tillage essential to crop
production and prevantion of soll damage.

Miscsllaneous ares. An area that has little or no natural
soil and supports little or no vegetation.

Moderately coarse textured soll. Coarse sandy loam,
sandy loam, and fine sandy loam.

Moderately fine textured soll. Clay loam, sandy clay
loam, and silty clay loam.

Morphology, soil. The physical makeup of the soil,
including 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
soll profile.
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Mottling, soil. Irregular spots of different colors that vary
in number and size. Mottling generally indicates poor
aeration and impeded drainage. Descriptive terms
are as follows: abundance—few, common, and
many, size—fine, medium, and coarse; and
contrasi—faini distinci and prominent. The size
measuraments are of the diamater along the
greatest dimension. Fine indicates less than 5
milimeters (about 0.2 Inch); medium, from 5 to 15
millimeters (about 0.2 to 0.6 inch); and coarse, more
than 15 millimeters (about 0.8 inch).

Muck. Dark colored, finely divided, well decomposed
organic 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 8, and chroma of 4.

Neutral soll. A soll having & pH value between 6.6 and
7.3. (See Reaction, soil.)

Organic matter. Plant and animal residue in the sail in
various stages of decomposition.

Outwash plain. A landiorm of mainly sandy or coarse
textured material of glaciofluvial origin. An outwash
plain is commonly smooth; where pitted, it is
generally low in relief.

Parent materlal. The unconsolidated organic and
mineral material in which soil forms,

Ped. An individual natural soll aggregate, such as a
granule, a prism, or a block,

Pedon. The smallesi volume that can be called “a soil."
A pedon is three dimensional and large enough to
permit siudy of all horizons. Its area ranges from
about 10 to 100 square feet (1 square meter to 10
square melers), depending on the variability of tha
soil,

Percolation. The dowrward movement of water through
the soll.

Percs slowly (in tables). The slow movement of water
through the sail adversely affecting tha specified

useg.

Parimeter drain. A drain installed argund the perimetar
of a septic tank absorption field to lower the water
table. Also called a curtain drain.

Parmeabliity. The quality of the soll that enables water
to move downward through the profile. Permeability
Is measured as the number of Inches per hour that
water moves dowrward through the saturated soll.
Terms describing permeability are:

L oo | R R LR Ol S lesa tham 0.08 nah
2 0.08 to 0.2 inch
Moderalely BIOW.......cccmmsmmmmmems 0.2 io 0.8 inch
Modarmie A . 0.8 inch 1o 2.0 inches
Moderalsly mpid.....ccrmmemee.r 2.0 o 8.0 inches
Rapid......... 6.0 to 20 inches
L g - PR SO R e -mora than 20 inches

Phase, soll. A subdivision of a soil series based on
foatures that affect its use and management. For
axample, slope, stoniness, and thickness.
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pH value. A numerical designation of acidity and
alkalinity in soil. (Ses Reaction, soil.)

Plping (in tables). Formation of subsurface tunnels or
pipelike cavities by water moving through the sail.

Plasticity index. The numerical difference between the
liquid limit and the plastic imit; the range of molsture
cortant within which the soil remains plastic.

Plastic limit. The moisture content at which a soil
changes from semisolid to plastic.

Plowpan. A compacied layer formed In the soll directly
below the plowed |ayer.

Ponding. Standing water on soils in closed depressions.
Unless the soils are artificially drained, the water can
be removed only by percolation or
evapotranspiration,

Poorly graded. Refers to a coarse grained soil or soil
material consisting mainly of particles of nearly the
same size. Because thera s litle diflerence in size
of the particles, density can be increased only
slightly by compaction.

Poor fliter (in tables). Because of rapid permeability the
soll may not adequataly filler effluent from a waste
disposal system.

Productivity, sell. The capabiliity of a soil for producing
a specified plant or sequence of plants under
specific managemeni.

Profile, soll. A vertical section of the soil extanding
through all its horizons and into the parent material.

Reaction, soll. A measure of acidity or alkalinity of a
soil, expressad in pH values. A soi that tests to pH
7.0 is described as precisely neutral in reaction
because it is neither acid nor alkaline. The degree of
acidity or alkalinity is expressed as—

oH
Extramely acid s DRI 4.5
Vary strongly acid.......cocin 46t0 B0
Strangly acld...... s i, w81 to BB
Medium Bl s e 56te 80
Glghtly B e simii o i 8.1t 85
Meutrsl .. BEWT3
Mildly alkaline, T At0 78
Moderately alkaling wrAto B4
Srangly alkaling......ccccoecceen 8.5 to 8.0
Very strongly alkaling........c..o o, 9. 1 and highar

Regolith. The unconsclidated mantle of weathered rock
and soll material on the earth's surface; the loose
sarth material above the solid rock.

Relief. The slevations or inequalities of a land surface,
considered collectively.

Reskduum (residual soll materiaf). Unconsclidated,
waathered, or partly weathered mineral material that
accumulated as consolidated rock disintegrated In
place.

RIR A steap sided channel resulling from acceleraled
arosion. A ril is generally a few inches deep and not
wide enough to be an obstacle to farm machinery.
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Rippable. Bedrock or hardpan can be excavated using a
single-tooth ripping attachment mounted on a tractor
with a 200-300 draw bar horsapower rating.

Rock fragments. Rock or mineral fragments having a
diameter of 2 millimeters or more; for example,
pebbles, cobbles, stones, and boulders.

Rooting depth (in tables). Shallow root zone. The soil is
shallow over a layer that greatly restricts roots.

Aoot zone. The part of the sall that can be penetrated
by plant roots.

RAunoff. The precipitation discharged into stream
channels from an area. The water that flows off the
surface of the land without sinking into the soll Is
called surface runoff. Water that enters the soll
before reaching surface streams is called ground-
water runoff or seepage flow from ground water.

Sand. As a soil separate, individual rock or mineral
fragments from 0.05 millimeter 10 2.0 millimeters in
diameter. Most sand grains consist of quartz. As a
soil textural class, a soil that is 85 percent or more
sand and not more than 10 percent clay.

Sapric soll material (muck). The most highly
decomposed of all organic soill material. Muck has
the least amount of plant fiber, the highest bulk
densify, and the lowest water content at saturation
of all organic soil material.

Sedimentary rock. Rock made up of particles deposited
from suspension in water. The chief kinds of
sedimentary rock are conglomerata, formed from
gravel; sandstone, formed from sand; shale, formed
from clay; and limestons, formed from soft masses
of calcium carbonats. There are many intermediate
types. Some wind-deposited sand is consolidated
into sandstone.

Seepage (in tables). The movement of water through the
soil. Seepage adversely affects the specified use.

Sequum. A sequence consisting of an llluvial horizon
and the overlying eluvial horizon. (See Eluviation.)

Series, soll. A group of solls that have profiles that are
almost alike, except for differances In texture of the
surface layer or of the substratum. All the soils of a
series have horizons that are similar in composition,
thickness, and amrangement.

Sheet erosion. The removal of a fairly uniform layer of
soll material from the land surface by the action of
rainfall and surface runofi.

Shrink-swell. The shrinking of soil when dry and the
swelling whan wet. Shrinking and swelling can
damage roads, dams, building foundations, and
other structures. It can also damage plant roots.

Siit. As a soll separats, individual mineral particles that
range in diameter from the upper lImit of clay (0.002
millimater) to the lower limit of very fine sand (0.05
millimeter). As a soil textural class, soil that is 80
parcent or more silt and less than 12 percent clay.

Similar salls. Soils that share limits of diagnostic criteda,
behava and perform in a similar manner, and have
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similar conservation neads or management
requiremeants for the major land uses in the survey
area

Sinkhole. A depression in the landscape where
limestona has been dissclvad.

Site index. A designation of the gquality 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 ysars is 75
feel, the site index |3 75 feet.

Slickensides. Folished and grooved surfaces produced
by one mass sliding past another. In soils,
slickansides may occur at the bases of slip surfaces
on the steeper slopes; on faces of blocks, prisms,
and columns; and In swelling clayey soils, where
there js marked change in moisture content.

Slopa. The inclination of the land surface from the
horizontal. Percentage of siope is the vertical
distance divided by horizontal distancs, then
multipled by 100. Thus, a slope of 20 parcent is a
drop of 20 feet in 100 feet of horizontal distance.

Elope (in tables). Slope Is great encugh that special
practices are required to ensure safisfactory
performance of the soll for a specific use.

Slow Intake (in tables). The slow movement of water
into the sail.

Slow reflll (in tables). The slow filling of ponds, resulting
from restricted permeabiliity in the soil.

Small stones (in tables). Rock fragments less than 3
inches (7.8 centimeters) in diameter. Small stones
adversely affect the specified use of the soil.

Soll. A natural, three-dimensional body at the earth's
suriace. It is capable of supporting plants and has
properties resulting from the integrated effect ol
climate and living matter acting on earthy parent
r:-muﬁa[. as conditioned by relief over periods of
time,

Soll separates. Mineral particles less than 2 millimeters
in equivalent diameter and ranging between
specified size limits. The names and sizes of
separates recognized In the United States are as

follows:
Milirne-
fovm

Very coarse sand 201 1.0
Coarse sand 10005
Medium sand 0.5 to 025
Fine sand 325 10 0.10
VEnY TING SANG. oo cismcemers i s oo 0.10 10 DOS
il 0.05 o 0.002
Clay less than 0.002

Solum. The upper part of a soil profile, above the C
hortzon, in which the processes of soll formation are
active, The solum in soill consists of the A, E, and B
horizons. Generally, the characterisiics of the
material in ihesa horizons are uniike those of the
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undertying 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
centimetars) in diameter.

Stony. Refers to a s0il containing stones in numbers
that interfere with or prevent tillage.

Structure, soll. The arrangement of primary soil
particles into compound particles or aggregates. The
principal forme ol soil structure are—p/aly
(laminated), prismatic (vertical axis of aggregates
longer than horizontal), cofumnar (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).

Stubble muich. Stubble or other crop residue left on the
soil ar partly worked into the soil. it protects the soll
from soil blowing and waler erosion after harvest,
during preparation of a seedbed for the next crop,
and during the early growing period of the new crop.

Subsoll. Technically, the B horizon; roughly, the part of
the solum below plow depth.

Subsolling. Breaking up & compact subsoil by pulling a
special chisel through the soil.

Substratum. The part of the soil below the solum.

Subsurface layer. Any surface soil horizon (A, E, AB, or
EB) below the surface layer.

Surface soll. The A, E, AB, and EB horizons. It includes
all subdivisiong of these horlzons,

Taxadjuncts. Scils that cannot be classified in a series
recognized in the classification system. Such solls
are named for a series they strongly resemble and
are designated as taxadjuncts 1o that serias
because thay differ in ways too small to be of
conseguence in interpreting thelr use and behavior.

Terrace (geoclogic). An old alluvial plain, ardinarily flat or
undulating, bordering a river, a lake, or the sea.

Texture, soll. The relative proportions of sand, siit, and
clay particles in a mass of soll. The basic textural
classes, in order of increasing proportion of fine
particles, are sand, loamy sand, sandy loam, loam,
silt joamn, sifi, sandy clay loam, clay foam, silty clay
loam, sandy clay, silly clay, and clay. Tha sand,
lpamy sand, and sandy loam classes may be further
divided by specifying “‘coarse,” "fine,” or "‘very
fine."

Thin layer (in tables), Otherwise sultable soll material
too thin for the specified use.
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Till plain. An exiensive flat to undulating area underlain
by glacial till.

Tilth, soll. The physical condition of the sail as related
to tillage, seedbed preparation, seedling emergence,
and root penetration.

Toxicity (in tables). Excessive amount of toxic
substances, such as sodium or sulfur, that severely
hinder estabishment of vegetation or severely
restrict plant growth,

Tuta. A chemical, spongy, porous, sedimentary rock
composed of calcium carbonate or sllica. The
chemical is carried by ground water and deposited
m solution as a chemical precipitate In a spring or

Upland (geclogy). Land at a higher elevation, in general,
than the alluvial plain or stream terace; land above
the lowlands along streams.

Variant, sall. A soil having properties sufficiently
differant from those of other known soils to |ustify &
new aeries name, but occurring in such a limited
geographic area that creation of a new series is not
|ustified.

Variegation. Refers 1o pattemns of contrasting colors
agsumed to be inherited from the parent material
rather than to be the result of poor drainage.

Varve. A sedimentary layer of a lamina or sequence of
laminae deposited in a body of still water within a
year. Specifically, a thin pair of graded
glaciolacuetrine layers seasonally deposited, usually
by meliwaler sireams, in glacial lake or other body
of still water In front of a glacier.

Water bar. A shallow trench and a mound of earth
constructed at an angle across a road or trail to
intercept and divert surface runoff and contral
erosion.

Weathering. All physical and chemical changes
produced in rocks or other deposits at or near the
earth's surface by atmospheric agents. These
changes result in disinlegration and decomposition
of the material.

Well graded. Refars to soll material consisting of coarse
grained particles that are well distrbuted over a wide
range in size or diameter. Such soi normally can ba
easily increased in density and bearing properties by
compaction. Contrasts with poorly graded soil.

Wiiting point (or permaneni wilting point). The
moisture content of soil, on an ovendry basis, at
which a plant (specifically sunflower) wilts 2o much
that it does not recover when placed in & humid,
dark chamber.
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