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HOW TO USE THE SOIL SURVEY REPORT

THIS SOIL SURVEY of Erie County will
serve several groups of readers. It will help
farmers in planning the kind of management
that will protect their soils and provide good
yields; assist engineers in selecting sites for
roads, buildings, and other structures; and add
to the soil scientist’s fund of knowledge.

In making this survey soil scientists dug
holes and examined surface soils and subsoils;
measured slopes with a hand level ; noticed dif-
ferences in the growth of crops, weeds, and
grasses; and, in fact, recorded all the things
that they thought might affect the suitability of
the soils for farming, engineering, and related
uses.

The scientists plotted the boundaries of the
soils on aerial photographs. Then, cartogra-
phers prepared the detailed soil map in the back
of this report. Cultivated fields, roads, creeks,
and other landmarks are shown on these maps.

Liocating soils

Use the index to map sheets to locate areas
on the large map. The index is a small map of
the survey area on which numbered rectangles
have been drawn to show where each sheet of
the large map is located. When you find the
correct sheet of the large map, note that the
boundaries of the soils are outlined and that
there is a symbol for each kind of soil. All
areas marked with the same symbol are the
same kind of soil, wherever they appear on the
map. The symbol will be inside the area if
there is enough room ; otherwise, it will be out-
side the area and a pointer will show where the
gsymbol belongs. Suppose, for example, you
find an area on your farm marked with the
symbol AcA. The legend for the detailed map
shows that this symbol identifies Allis silt loam,
0 to 3 percent slopes. This soil and all others

mapped in the county are described in the sec-
tion, Descriptions of the Soils.

Finding information

Few readers will be interested in all parts of
the soil survey report, for it has special sections
for different groups, as well as some sections of
value to all. The section, Additional Facts
about the County, points out outstanding fea-
tures of the survey area and will be of interest
mainly to those not familiar with Erie County.

Farmers and those who work with farmers
will be interested mainly in the sections, Gen-
eral Soil Areas, Descriptions of the Soils, and
Use and Management of the Soils. A study of
these sections will aid them in identifying soils
on a farm, in learning ways the soils can be
managed, and in judging what yields can be
expected.

Engineers will want to refer to the section,
Engineering Applications, The tables in this
section show characteristics of the soils that
affect engineering,

Soil scientists will find information about
how the soils were formed and how they were
classified in the section, Formation and Classi-
fication of the Soils.

Students, teachers, and other users will find
information about soils and their management
in various parts of the report, depending on
their particular interest.

* * &

This soil survey is part of the technical as-
sistance furnished by the Soil Conservation
Service to the Erie County Soil Conservation
District. Fieldwork for the survey was finished
in 1957. Unless otherwise specified, all state-
ments in the report refer to conditions in the
county at the time fieldwork was in progress.
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RIE COUNTY is the northernmost county in Penn-
sylvania. It lies along Lake Erie (fig. 1) and is
bordered on the east by the State of New York and on
the west by the State of Ohio. Its total land area is 812
square miles, or 519,680 acres. Erie County was formed
from part of Allegheny County in 1800. It was organ-
ized for judicial purposes in 1803. The city of Erie, the
industrial and cultural center of the area, is the county
seat.

i ///// * Siate Agriculturel Experiment Station
|
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Figure 1.—Location of Erie County in Pennsylvania.

In Erie County there are two principal topographic
areas—the lake plain and the upland. The lake plain lies
parallel to Lake Erie and extends inward 5 to 6 miles.
The soils of the lake plain are level to gently sloping.
The upland is south of the lake plain. In general, it has
gently sloping relief, but, in places, there are valleys
formed through stream erosion.

Agriculture is one of the principal industries in Erie
County. Nearly all the grapes produced in the State are
grown here. The county also ranks high in the produc-
tion of sour cherries. Grapes, other fruit crops, and
early maturing vegetables are grown on the temperate
lake plain. Dairy and truck farming predominate in
the upland.

General Soil Areas

The general patterns of soils in Erie County can be
described with reference to 10 general soil areas. In each
general area the soils of two or more soil series are domi-
nant. The most extensive soils in the pattern are shown
in the name of the general area. Within each area in
Erie County, the soils have formed from similar parent
material and, in general, they occupy similar positions on
the landscape. ﬁ colored map of the general soil areas
is in the back part of the report.

A map of general soil areas is useful to those who want
to compare different parts of a county; to those who want
to locate large areas suitable for some particular kind of
agriculture or other broad land use; or to those who need
to suggest a program of management for areas of land
covering several farms.

Area 1

Silty and clayey soils, chiefly on the lake plain (Wal-
lington-Birdsall-Williamson and Collamer) —This gen-
eral area is made up of low-lying parts of the lake plain
and of former lakebeds in the upland. The soils have
formed in deep lacustrine sediments that have settled out
of the waters of lagoons; they are separated from the
lake by beach ridges. In most of this general area, relief
is level or nearly level, but there are some strong, uni-
form slopes. Escarpments have been cut into the areas
as the result of stream and lakeshore erosion. Most of
the soils contain either a fragipan or a claypan that is
slowly permeable to water and air. These pans begin at
depths of 6 to 30 inches.

The Wallington soils make up about 65 percent of this
general area. They are nearly level to strongly sloping
and are somewhat poorly drained to poorly drained. The
Birdsall soils occupy about 20 percent. They occur on
flats and in depressions and are very poorly drained to
poorly drained. Approximately 10 percent consists of
Williamson and Collamer soils. These moderately well
drained soils are on the crests of low ridges ard in nar-
row areas that are parallel to the escarpments. Soils on

1
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stream terraces and flood plains make up about 5 percent
of this general area.

On the lake plain the temperature is modified by the
waters of Lake Krie. The areas are used for vineyards
and small fruits and for vegetables planted late in the
spring. The old lakebeds in the upland are used for
dairy farming. Iere, corn, hay, and small grains are
grown. - Most of the corn is harvested for silage; shallow-
rooted grasses and legumes that tolerate retarded drain-
age are grown for hay. Because of retarded drainage,
these soils warm up slowly in spring and become wet
early in fall. They are not suited to crops that must be
planted early in spring.

In these soils the material above the-slowly permeable.

layer is acid and is deficient in phosphorus and potas-
sitm. The supply of available nitrogen is low; this is
indicated when the small grains turn yellow in spring.
Good yields of suitable crops are obtained in this general
area, however, if the soils are limed and fertilized prop-
erly.

Area 2

Sandy soils of the lake plain (Rimer-Wauseon-Ber-
rien) —This general area lies along Lake Evie. The
soils have formed in deep, sandy lake sediments. Relief

is level to steep. The slopes are uniform and are as much.

as 500 feet long. Escarpments have been cut into the
areas as the result of stream and lakeshore erosion. The
lake sediments overlie gray, calcareous silty material that
is slowly permeable to water and air. The silty material,
locally called quicksand, is hard when dry but will flow
under pressure when wet. It occurs at depths of 30 to 72
inches. The level of the water table varies greatly; it
rises and falls rapidly.

The Rimer soils make up about 70 percent of this gen-
eral area. They are nearly level to gently sloping and
are somewhat poorly drained to poorly drained. The
nearly level Wauseon soil occupies about 20 percent of
the area. It is very poorly drained and occurs in depres-
sions. Approximately 10 percent consists of the Berrien
soils. These moderately well drained soils are on the
crésts of low ridges and in narrow areas that are parallel
. to the escarpments. _

Most of the soils are used for vineyards, vegetables,
and fruit trees. The somewhat poorly drained to very
poorly drained soils are not suited to apple trees nor are
they desirable for alfalfa and other deep-rooted crops.

The soil material above the calcareous quicksand is acid
and is low in phosphorus and potassium. Because the
soils are sandier than the soils of Area 1, they warm up
earlier in spring. Therefore, their supply of nitrogen is
available to plants at the start of the growing season.

Area 3

Gravelly and sandy soils of the beach ridges (Conotton-
Ottawa-Fredon) —This general area occupies beach
ridges along the lake plain. It extends from the Ohio
boundary to the New York State line. The beach ridges,
which are a prominent feature of the lake plain, consist
of thick deposits of gravel and sand that formed the
shoreline when the lake was at higher levels., Near the
lake the ridges have short, steep slopes, 100 to 300 feet

long. Long; gentle slopes extend inland from the ridge
crests. In a few places the gentle slopes have a series of
crests and swales that give a washboard appearance to
the topography. The first roads were built along the
crests of the beach ridges; the main roads that extend
from east to west still follow the ridges.

The gravelly and sandy soils in this general area are
porous. Drainage varies according to the level of the
water table. The steep soils are droughty; the soils in
swales or depressions are very poorly drained.

Conotton coarse sandy loams, -gravelly loams, and
gravelly sandy loams make up approximately 50 percent
of this general arvea. These well-drained soils are on the

crests and steep slopes of ridges. The Conotton variants,

which are on gentle slopes and in swales, comprise about
25 percent of the area. They are moderately well drained.
The Ottawa fine sandy loams, on the crests and on the
steep slopes of ridges, make up about 15 percent. They
are well drained. Fredon loams make up approximately
10 percent of the area. They are in swales and depres-
sions and are somewhat poorly drained to poorly drained.

The well-drained soils of this general area warm up
early in spring. They are used for vineyards, fruit trees,
and early maturing vegetables. They are well suited to
cherry and peach trees. Asparagus is grown on the
Conotton coarse sandy loams and on the Ottawa fine
sandy loams. o

The soils are rapidly leached of plant nutrients. They
are low in potassium and phosphorus. The supply of
calcium is low, and the soils are acid in reaction.

Area 4

Gravelly soils of the outwash terraces (Howard-Phelps-
Fredon-Halsey) —This general area is on gravelly out-
wash terraces that were deposited in the larger valleys
formed before the area was covered by glaciers. As the
glacial ice melted, gravelly and sandy debris was released.
The coarser textured gravelly and sandy materials were
deposited where the progress of the ice was blocked by
the sides of the valleys. In these places the slope pattern
is complex; small, steep, round hills, or kames, are sepa-
rated by depressions or potholes. The finer textured
gravelly and sandy materials were carried by glacial
streams and deposited on an outwash plain that has a
few potholes.

The gravelly and sandy materials are porous. Drain-
age varies according to the level of the water table. The
steep soils are droughty; in contrast, the soils in swales
or depressions are very poorly drained. The Howard
soils are well drained, and the Phelps are moderately well
drained. The Howard and Phelps soils have a hard,
porous layer, cemented with lime, at depths of 314 to 8
feet. This material resembles concrete of poor quality.

Steep to moderately sloping Howard soils occupy ap-
proximately 30 percent of this general area, They occur
on kames and on parts of the outwash plain. The Phelps
soils comprise about 20 percent of the area. They are
nearly level to moderately sloping and occur on the out-
wash plain. Approximately 20 percent of the area is
made up of nearly level to gently sloping Fredon soils.
The Fredon soils are on the outwash plain and are some-
what poorly drained to poorly drained. The Halsey soil
makes up about 10 percent of the area. It is nearly level
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and occurs on the outwash plain and in potholes between
the kames. It is very poorly drained and is subject to
overflow.

The rest of the general area consists of soils on stream
terraces and flood plains. Of these, the somewhat poorly
drained to poorly drained Wayland and very poorly
drained Sloan soils are dominant. These are on flood
plains and are frequently overflowed. Moderately well
drained Lobdell and well drained Chagrin soils are next
most extensive. They occur in areas that are at slightly
higher elevations than the streams and are flooded less
frequently than the Wayland and Sloan soils. Also in-
clnded are moderately well drained Scio and well drained
Unadilla soils. These inextensive soils are nearly level
to gently sloping and occur on stream terraces. Nor-
mally, they are not flooded, but, during the spring thaw,
ice jams may cause the streams to overflow. There is a
small acreage of Muck and TPeat; the largest area is
northwest of Corry.

The soils of this general area are used for intensive
farming. Potatoes are the principal cash crop. Corn,
small grains, and alfalfa are grown on the well drained
and moderately well drained soils.

Area 5

Deep, medium-textured soils in moderately limy till of
the glaciated upland (Erie-Ellery ond Alden-Langford).
—This general area is on upland that has a inantle of
gravelly till. It occurs as hills of medium-textured soils
that are surrounded by gravelly material of the outwash
terraces. The slopes are long and uniform. Many slopes,
one-half mile long, extend from the tops of the ridges to
the outwash terraces.

These soils have a fragipan that is slowly permeable to
water and air. The depth.to the pan ranges from 6 to
30 inches. The till material below the pan 1s moderately
calcareous:

The Erie soils cover approximately 70 percent of this
general area. They have long slopes and are somewhat
poorly drained. The Ellery and Alden soils make up
about 20 percent of the area. They are on nearly level
sites and 1n depressions, and they are poorly drained to
very poorly drained. The Langford soils make up about
10 percent of the area. They are moderately well drained
and are on the crests of ridges and in other positions that
have good drainage. A small acreage of Manlius and
Lordstown soils occurs on steep sites. These soils ave well
drained: They are shallow and have low water-storage
capacity; bedrock occurs at depths of 10 to 26 inches.
The Manlius and Lordstown soils are on escarpments and
along gulfs that have been cut by streams into the upland
near the lake plain.

Most of the soils of this general avea are used for dairy
farming and livestock production. Corn, hay, and small
grains are the principal crops. Most of the corn is har-
vested for silage; shallow-rooted grasses and legumes that
tolerate retarded drainage are grown for hay. Tate-
maturing eabbage is grown as a cash crop.

Because of retarded drainage, most of these soils warm
up slowly in spring and become wet early in fall. Fre-
quently, the soils are too wet for the early seeding of
small grains. The harvesting of corn is often delayed
because the fields are wet.

The extreme northern and northwestern parts of this
general area lie close to Lake Erie and are warm enough
for vineyards. A common expression is, “If you can see
Lake Erie from the site, it is suitable for a vineyard.”

In this general area the soil material above the fragi-
pan is acid and is deficient in phosphorus and potassium.
The supply of available nitrogen is low; this is indicated
when the small grains turn yellow in spring. Suitable
crops yield well if the soils are imed and fertilized prop-
erly.

Area 6

Deep, medium-textured soils in slightly limy till of the
glaciated upland (Volusia-Mardin) —This general area
consists of upland that is mantled with gravelly till. The
slopes are uniform and long; many of them are as much
as one-half mile long. The soils contain fragipans that
are slowly permeable to water and air. These pans begin
at depths of 6 to 80 inches. The till material below the
pans is acid.

The Volusia soils make up about 80 percent of this gen-
eral area. They have long, gentle slopes and are some-
what poorly drained to poorly drained. The moderately
well drained Mardin soils occupy approximately 15 per-
cent of the area. They occur on the crests of ridges and
in other positions that have fairly good drainage. About
5 percent consists of the shallow Manlius and Lordstown
soils. These soils have steep slopes. They are shallow
to bedrock and ave well drained.

Where the climate is favorable, these soils are used for
vineyards. Fruit trees are grown on the Mardin soils.
In the areas south of the fruit belt, the soils are used for
dairy farming and livestock production. Because of re-
tarded drainage, most of the soils warm up slowly in
spring. ‘When rainfall is greater than normal, the Vo-
lusia soils become wet early in fall. The retarded drain-
age delays the early planting and late harvesting of
crops. The soils are acid, and, therefore, they need more
careful management than the modevately limy soils of
Area 5.

Avrea 7

Deep, silty and clayey soils of the glaciated upland flats
(Trumbull-Mahoning-Miner) —This general area 1s In
the southwestern part of the county. It is on upland
that is mantled with glacial till containing almost no
gravel. The soils are mainly level to gently sloping.
Most of the slopes are short, but some are as much as
one-half mile long. At depths of 1 to 2 feet, the soils
have compact subsoils that are slowly permeable to air
and water. After rains, water remains ponded on level
places. The soils warm up slowly in spring and become
wet early in fall. .

Tevel to nearly level, poorly drained Trumbull soils
occupy more than 80 percent of this general area. They
occur in the southern part of the area. Less than 5 per-
cent consists of Mahoning soils. These moderately well
drained to somewhat poorly drained soils are on the mod-
erately sloping crests of low ridges. The Miner soil,
which is in depressions and is very poorly drained, and
other soils on flood plains make up most of the vest of
this general area.
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Much of the acreage is idle, but some is used for dairy
farming and for livestock production. Corn, hay, and
small grains are grown. The corn is harvested for silage;
shallow-rooted grasses and legumes that tolerate retarded
drainage are seeded for hay. When timothy was an im-
portant hay crop, these soils were considered the most
suitable in the county for hay.

The soils are calcareous at depths of 2 to 5 feet. They
are low in phosphorus and potassium and need lime.

Area 8

Deep, silty and clayey soils of the gently or moderately
sloping glaciated upland (Platea-Birdsall) —This general
area is on upland that is mantled with glacial till. The
individual areas are in the western part of the county
between areas of lacustrine deposits and areas of coarse-
textured glacial till. Relief is mainly gently sloping to
moderately sloping, and the slopes are long and uniform.
The soils have compact subsoils, which are slowly per-
meable to air and water at depths of 1 to 2 feet. After
rains, water remains ponded on the level spots. The soils
warm up slowly in spring and become wet early in fall.

Somewhat poorly drained Platea soils occupy approxi-
mately 70 percent of the general area. They are nearly
level to moderately sloping. Platea moderately well
drained variants are on the crests of ridges and occupy
other better drained sites. They make up about 15 per-
cent of the total acreage. Birdsall soils occupy approxi-
mately 15 percent of the area. These very poorly drained
to poorly drained soils are in depressions in which sedi-
ments have been deposited under still, or slack, water.

Most of the soils are used for dairy farming or live-
stock production. Corn, small grains, and hay are grown.
Frequently, the planting and harvesting of crops are de-
layed because the fields are wet. Mixtures of grasses and
legumes that tolerate impeded drainage are seeded for
hay. Where the climate is favorable, grapevines are
grown on the Platea soils.

Area 9

Shallow, medium-textured soils of the glaciated upland
and the lake plain (Allis-Ellery and Alden).—This gen-
eral area comprises gently sloping parts of the lake plain
and moderately sloping to steep parts of the upland. In
most places the soil is shallow over the bedrock and acid
shale, which is at depths of 12 to 24 inches; the subsoil
consists of dense, acid silts and clays.

Allis soils occupy approximately 85 percent of this gen-
eral area. - They are nearly level to steep and are poorly
drained. Poorly drained to very poorly drained Ellery
and Alden soils make up about 15 percent of the area.
They occupy level sites or depressions.

Where the climate is favorable, the soils of this general
area are used for vineyards. Yields of grapes are low,
but, if they ripen properly, the grapes are of good qual-
ity. The grapevines die out soon. Late-maturing toma-
toes are also grown. Because these soils warm up slowly
in spring, they are not suited to crops that must be
planted early in the season. They are low in plant nu-
trients and need lime.

Avrea 10

Silty and clayey soils of glacial lakebeds (Canadice-
Caneadea-Birdsall) —This general area occupies the sites
of former glacial lakes. When the glacial ice melted,
these slack-water lakes formed in valleys. The soils
formed in deep deposits of silts and clays that were laid
down by the slack water: They are mainly level to nearly
level and have uniform slopes. Iscarpments have been
cut into the area by the streams that drained the lakes.
The dense silty and clayey materials making up these
soils are slowly permeable to air and water. After rains,
water remains ponded on the level sites.

Canadice soils occupy approximately 80 percent of this
general area. They are level to nearly level and are poorly
drained. Caneadea soils make up about 10 percent of the
area. They are on the escarpments and are moderately
well drained. Birdsall soils occupy almost 10 percent.
They are in level areas and in depressions and are very
poorly drained to poorly drained. A small acreage of
other soils is on the terraces and flood plains along
streams.

The soils of this general area are used for dairy farm-
ing and livestock production. Corn, hay, and small
grains are grown. The corn is usually harvested for
silage; shallow-rooted grasses and legumes that tolerate
impeded drainage are seeded for hay.

The surface layers of these soils are acid, but the soil
material is calcareous at depths of 3 to 4 feet. The soils
are low in phosphorus and potassium.

Use and Management of the Soils

This section consists of four parts. In the first the land
capability system of classification is described. In the
second part the individual soils are placed in capability
units and a description of each capability unit is given.
The next part gives some general suggestions for the
management of soils used for orchards, vineyards, pas-
tures, and woodland. The fourth part gives estimates of
the productivity of the soils when used for various crops
and suitability ratings for the soils when used for spe-
i:ial(i{zed crops, fruit trees, permanent pasture, and wood-
and.

Capability Grouping

Capability grouping is a system of classification that
shows the relative suitability of soils for crops, grazing,
forestry, and wildlife. It is a practical grouping based
on the needs and limitations of the soils, on the risks of
damage to them, and also on their response to manage-
ment. There are three levels above the soil mapping unit
in this grouping. -They are the capability unit, the sub-
class, and the class.

The capability unit, which can also be called a manage-
ment group of soils, is the lowest level of capability
grouping. A capability unit is made up of soils similar
in the kind of management they need, in risk of damage,
and in general suitability for use.

The next; broader grouping, the subclass, is used to in-
dicate the dominant kind of limitation. The letter sym-
bol “e” indicates that the main limiting factor is risk of
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erosion if the plant cover is not maintained. The symbol
“w” means that excess water retards plant growth or in-
terferes with cultivation. The symbol “s” shows that the
soils are shallow, droughty, or unusually low in fertility.
Some soils have more than one principal limitation. If
a soil is limited by both erosion and wetness, for example;
the symbol “e” and “w” can be used. The symbol listed
first indicates the dominant limitation.

The broadest grouping, the land capability class, is
identified by Roman numerals. All the soils in one class
have limitations and hazards of about the same degree,
but of different kinds, as shown by the subclass. All the
land classes, except class I, may have one or more sub-
classes.

In classes I, 1T, and IIT are soils that are suitable for
annual or periodic cultivation of annual or short-lived
crops.

Class I soils are those that have the widest range of
use and the least risk of damage. They are level or
nearly level, productive, well drained, and easy to work.
They can be cultivated with almost no risk of erosion and
will remain productive if managed with normal care.

Class IT soils can be cultivated regularly, but they do
not have quite so wide a range of suitability as class I
soils. Some class II soils are gently sloping; conse-
quently, they need moderate care to prevent erosion.
Other soils in class II may be slightly droughty, slightly
wet, or somewhat limited in depth.

Class ITT soils can be cropped regularly but have a nar-
rower range of use than the soils in class II. They need
even more careful management,

In class IV are soils that have greater natural limita-
tions than those in class III but that can be cultivated
for some crops under very careful management;

In classes V, VI, and VII are soils that normally
should not be cultivated for annual or short-lived crops
but that can be used for pasture, as woodland, or as shel-
ter for wildlife. ' '

Class V soils (none in Erie County) have little or no
hazard of erosion but have other limitations that are im-
practical to remove and that limit the use of the soils
largely to pasture, woodland, or habitats for wildlife.

Class VI soils are not suitable for crops, because they
are steep, droughty, or otherwise limited, but they give
fair yields of forage or forest products. Some soils in
class VI can, without damage, be cultivated enough so
that fruit trees or forest trees can be set out or pasture
crops seeded. :

Class VII soils have very severe limitations that make
them unsuited to cultivation and that restrict their use
largely to pasture, woodland, or wildlife. In class VIII
are soils that have practically no agricultural use. Some
of them are valuable as parts of watersheds or as shelter
for wildlife. Others provide attractive scenery.

The soils of Erie County have been placed in the fol-
lowing capability classes, subclasses, and units:

Class I.—Soils that have few limitations that restrict
their use. )
Unit I-1: Level to nearly level, well-drained,
gravelly soils. )
Unit I-2: Level to nearly level, well-drained,
sandy soils.
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Unit I-3: Level to nearly level, well-drained
soils of the bottom land.

Class I1.—Soils that have some limitations that reduce
the choice of plants or that require moderate conserva-
tion practices.

Subeclass ITe: Soils that have a moderate hazard of
erosion if not protected.

Unit IIe-1: Gently sloping, well-drained, grav-
elly soils.

Unit ITe-2: Mainly gently sloping, well-drained,
dominantly sandy soils.

Subclass ITew: Soils that have moderate hazards of
erosion and wetness.

Unit ITew-1: Mainly gently sloping, moderately
well drained soils on gravel and glacial till.

Unit ITew-2: Gently sloping, moderately well
drained, sandy soils.

Unit ITew-3: Gently sloping, moderately well
drained, silty soils. ' ‘

Subclass IIw: Soils that have a moderate hazard of
wetness.

Unit IIw-1: Yevel to nearly level, moderately
well drained to somewhat poorly drained,
sandy and silty soils.

Unit IIw—2: Level to nearly level, moderately
well drained, silty soils on bottom land.

Class ITT.—Soils that have severe limitations that reduce
the choice of plants, that require special conservation
practices, or both.

Subelass ITTe: Soils that have a severe hazard of
erosion if they are not protected.

Unit IITe~1: Gently sloping to moderately slop-
ing, well-drained, gravelly soils.

Unit IITe-2: Mainly gently sloping to moder-
ately sloping, well-drained, sandy and gravelly
soils.

Subeclass IITew: Soils that have a severe hazard of
erosion and wetness.

Unit IITew-1: Gently sloping to moderately
sloping, moderately well drained soils on gla-
cial till and gravel.

Unit IITew-2: Gently sloping to moderately
sloping, moderately well drained fine sandy
loams.

Unit IITew-3: Moderately sloping, moderately
well drained, silty soils.

Unit ITlew—4: Gently sloping to moderately
sloping, poorly drained, dominantly fine sandy
loams.

Unit ITTew—5: Gently sloping to moderately
sloping, somewhat poorly drained soils on acid
glacial till.

Unit IITew-6: Gently sloping to moderately
sloping, somewhat poorly drained to poorly
drained soils on neutral to calcareous glacial
till.

Subelass IITw: Soils that have a severe hazard of
wetness.

Unit ITIw-1: Level to nearly level, poorly
drained silt loams.

Unit IITw-2: Level to nearly level, poorly
drained fine sandy loams.
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Unit ITTw-3: Level to nearly level, very poorly
drained loams and fine sandy loams.

Unit IIIw—4: Level to nearly level, poorly
drained soils on acid glacial till.

Unit ITIw-5: Level to nearly level, poorly
drained silt loams and loams.

Subeclass ITTwe: Soils that have a severe hazard of
wetness and erosion.

Unit IIIwe-1: Gently sloping, somewhat poorly
drained silt loams.

Unit IXTwe-2: Gently sloping to moderately
sloping, somewhat poorly drained to poorly
drained silt loams.

Subclass IITs: Soils severely limited by droughtiness.

Unit IITs-1: Tevel to moderately sloping,
droughty sandy soils.

Class IV.—Soils that have very severe limitations that
restrict the choice of plants, that require very careful
management, or both.

Subclass IVe: Soils that have a very severe hazard
of erosion if they are not protected.

Unit IVe-1: Moderately sloping to strongly
sloping, droughty, gravelly and sandy soils.

Subclass IVew: Soils that have very severe hazards
of erosion and wetness.

Unit IVew—1: Moderately sloping to strongly
sloping, moderately well drained fine sandy
loams.

Unit IVew-2: Mainly gently sloping to moder-
ately sloping, moderately well drained soils
on glacial till and gravel.

Unit IVew-3: Gently sloping to strongly slop-
ing, moderately well drained to poorly drained
silt loams.

Subelass IVw: Soils that have a very severe hazard
of wetness.

Unit IVw-1: Level to gently sloping, poorly
drained to very poorly drained silt loams.

Unit IVw—2: Level, wet muck and peat.

Subclass IVws: Soils that have very severe limita-
tions of wetness and shallowness.

Unit IVws-1: Gently sloping to moderately
sloping, shallow, poorly drained soils.

Unit IVws-2: Level to nearly level, shallow,
poorly drained soils.

Subclass IVs: Soils that have a very severe limita-
tion of droughtiness.

Unit IVs-1: Moderately sloping to strongly
sloping, shallow soils that have low water-
supplying capacity.

Class VI.—Soils that have severe limitations that malke
them generally unsuited to cultivation and limit their
use largely to pasture, woodland, or wildlife habitats.

Subelass VIe: Soils that are generally unsuitable for
cultivation because of the severe hazard of erosion
if they are not protected. ’

Unit VIe-1: Moderately sloping to strongly
sloping, well-drainied, gravelly and sandy soils.

Unit VIe-2: Level to nearly level, well drained
to moderately well drained soils of the bottom
land.

Subclass VIew: Soils that are generally unsuitable
for cultivation because of the hazards of erosion
and wetness.

Unit VIew-1: Level to strongly sloping, mod-
erately well drained to poorly drained domi-
nantly silt loams.

Unit VIew-2: Mainly gently sloping to strong-
ly sloping, poorly drained soils on glacial till.

Unit VIew-3: Moderately sloping to strongly
sloping, moderately well drained to poorly
drained fine sandy loams.

Unit VIew—4: Level to strongly sloping, shal-
low, poorly drained silt loams,

Subclass VIw: Soils that arve generally unsuitable
for cultivation because of wetness.

Unit VIw-1: ILevel to nearly level, mainly
poorly drained to very poorly drained soils on
hottom land.

Subclass VIs-1: Soils generally unsuitable for cul-
tivation because of droughtiness.

Unit VIs-1: Moderately sloping to strongly
sloping, droughty, erodible loamy fine sands.

Class VII.—Soils that have very severe limitations that
make them unsuitable for cultivation and that restrict
their use largely to grazing, woodland, and wildlife
habitats.

Subeclass VITe: Soils that are unsuited to cultivated
crops because of the hazard of erosion.

Unit VIIe-1: Steep, shallow, poorly drained
silt loams.

Unit VITe-2: Strongly sloping to very steep,
droughty, sandy soils.

Unit VITe-3: Strongly sloping to steep, drough-
ty, gravelly soils.

Unit VIIe-4: Strongly sloping to very steep,
droughty soils on glacial till.

Unit VIIe-5: Strongly sloping to very steep,
moderately well drained to poorly drained
soils on glacial till and lacustrine deposits.

Subclass VIIw: Sands that ave unsuited to culti-
vated crops because of wetness.

Unit VIIw-1: Moderately well drained to some-
what poorly drained, coarse-textured, lacus-
trine sands.

Class VIIT.—Soils and miscellaneous land types that have
limitations that preclude their use for commercial plant
production and restrict their use to recreation, wildlife,
water supply, or esthetic purposes.

Subclass VIIIw: Soils that are limited by wetness
but that are suitable for recreation and wildlife
habitats.

Unit VIIIw-1: Soils that have water at or
above the surface.

Subclass VIIIs: Soils that ave limited by droughti-
ness but that are suitable for recreation and for
wildlife habitats.

Unit VIIIs-1:
sand.

Beach and Riverwash, and Dune
b

Capability Units in Erie County

_ This section provides a brief description of the soils
in each of the capability units, a list of the soils in each
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unit, and suggestions for suitable use and management.
Additional help in managing the soils can be obtained by
consulting the county agricultural agent, a member of the
staff of the State Agricultural Experiment Station, or a
local representative of the Soil Conservation Service.
These technicians can show you how to prepare soil sam-
ples for tests that will indicate the needs for lime and
fertilizer.

The soils in most of the capability units have many
features in common. Distinctive features that affect the
use or management of certain individual soils are also
given in the descriptions of some of the units.

Many of the soils of Erie County have weak structure,
particularly in their subsoils. Developing and maintain-
img a favorable, stable soil structure is, therefore, a first
consideration in the use and management of the soils.
Before we get into the descriptions of the individual
capability units, the problems involving soil structure are
worth special mention,

For a stable structure, the sandy soils need to be com-
pressed and the finer textured soils need to be broken
down from a massive or cloddy shape to a granular form.
A surface soil that has a moderate, medium, granular
structure permits favorable infiltration and retention of
moisture and makes for a suitable seedbed. A soil with
a strong, medium to coarse, subangular blocky subsoil
contains enough pore space to hold an adequate amount
of water available to crop roots. Clay helps to promote
the development of a well-defined, stable structure.

Although many of the soils of the county have weak
structure in their subsoils, most of the soils are high in
organic matter and, therefore, have durable structure in
the surface layers. In most of the soils formed in lacus-
trine deposits and glacial till, the subsoil structure is
weak and unstable when either wet or dry. Weak struc-
ture has helped cause the formation of a pan layer in the
subsoil that limits the movement of water and air and
results in poor drainage. Worse yet, the weak structure
lacks the cracks and lines of weakness needed for the soils
to respond to artificial drainage. In soils having weak
structure, tile drains soon become coated with silt; this
makes the drains impervious to water, and they do not
function long. Mole drains are not effective because of
the unstable structure of the subsoil,

The following are suggestions for improving and main-
taining the structure of the soils:

1. Use long rotations that include 2 or more years of
hay crops. The roots of grasses and legumes are
especially beneficial to the structure of the soil. Not
only do the roots penetrate and bind the soil, but
they also furnish a favorable environment for the
microscopic life in the soil. One year of a hay crop
will improve the structure, but the improvement is
short lived, and the structure may soon break down.

2. Till with a moldboard plow to granulate the soil.
Plow coarse-textured, single grain soils when they
contain plenty of moisture; this will result in the
coarse grains being pressed together efficiently. Plow
loams at their optimum moisture content, which is
indicated if the soil takes the form of a ball when
pressed together in the hand and then breaks com-
pletely when dropped to the ground. You cannot
always plow silty clays and clays at their proper
532937—60——2

moisture content. Often, you may have to plow
these soils when they are too wet. This destroys the
structure and makes the soils cloddy after they dry
out. If you plow early, alternate freezing and
thawing will granulate the clods. When moist soil
freezes slowly, there is a favorable effect on struc-
ture.

3. Apply lime, manure, and organic matter, not only
to improve fertility but also to improve structure by
making a good environment for the microscopic life.

4. Mulch the soils with plant residues or other ma-
terials. Mulches protect the surface from the force
of falling raindrops.

Capability unit I-1

This capability unit is made up of deep, level to nearly
level, well-drained, gravelly soils. The soils have formed
on outwash terraces or beach ridges. They are moder-
ately permeable to air and water and have good water-
supplying capacity. Their natural fertility is moderate,
and they warm up quickly in spring. The following soils
are in capability unit I-1:

Conotton gravelly loam, 0 to 3 percent slopes.
Howard gravelly silt loam, 0 to 3 percent slopes.

Use suitability and management needs—These soils are
suited to intensive cultivation of deep-rooted crops com-
monly grown in the area. Where the climate is favorable,
they are suitable for fruits and vegetables.

Apply lime and fertilizer in amounts indicated by soil
tests and according to the needs of the particular crop.
The risk of erosion is slight. You can. help to maintain
good soil-structure and the content of organic matter,
however, by adding stable manure or by turning under
green-manure crops or other cover crops: Keeping tillage
to a minimum will also help.

Capability unit I-2

Unadilla fine sandy loam, 0 to 3 percent slopes, is the
only soil in this capability unit. This soil is a deep, level
to nearly level, well-drained fine sandy loam. It has
formed in stream-terrace materials. The soil is permeable
to water and air and has moderate water-supplying. ca-
pacity. Natural fertility is low. This soil warms up
quickly in spring.

Use suitability and management meeds.—This soil is
suited to intensive cultivation of deep-rooted crops.
Where the climate is favorable, it is suitable for early
maturing vegetables and fruits. During extended dry
seasons the soil may be somewhat droughty.

Apply lime and fertilizer in amounts indicated by soil
tests and according to the needs of the particular crop.
After the initial application of lime, add small amounts
at frequent intervals to maintain the proper content of
Jime. A dolomitic lime, which contains magnesium, is
best. Replenish the supply of organic matter with suc-
culent material that is high in nitrogen, and keep tillage
to a minimum. Plow only when the soils contain plenty
of moisture and after the danger of freezing has passed
in spring.

Capability unit I-3

This capability unit consists of deep, level to nearly
level, well-drained fine sandy loams and silt loams of ¢he
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bottom land. The soils have high water-supplying ca-
pacity and moderate permeability to water and air. Their
natural fertility is high. They are flooded occasionally
by streams for short periods late in winter and early in
spring. The following soils are in capability unit I-3:

Chagrin fine sandy loam, 0 to 3 percent slopes.

Chagrin silt loam, 0 to 3 percent slopes.

Chagrin silt loam, high bottom, 0 to 3 percent slopes.

Use suitability and management needs—These soils are
suitable for general farm crops, truck crops, and pasture.
Occasionally, however, a crop is flooded out. Because
their seeds are transported by floodwaters, weeds are fre-
quently a problem on these soils. The soils occur ad-
jacent to sources of water that can be used for irrigation.

Apply lime and fertilizer in amounts indicated by soil
tests and according to the needs of the particular crop.
During winter and spring, protect the soils against flood
damage by maintaining a cover of plants. Ieep tillage to
a minimum consistent to the needs of the crop to be grown.
Capability unit Ile-1

This capability unit consists of deep, gently sloping,
well-drained gravelly loams and gravelly silt loams
formed on outwash terraces, beach ridges, and terminal
moraines. - The soils have good water-supplying capacity
and moderately rapid permeability to water and air.
Their natural fertility is moderate, and they warm up
quickly in spring. The following soils are in capability
unit ITe-1:

Conotton gravelly loam, 3 to 8 percent slopes.
Howard gravelly silt loam, 3 to 8 percent slopes.
‘Wooster gravelly silt loam, 8 to 12 percent slopes.

Use suitability and management needs—If protected
against erosion, these soils are suited to intensive cultiva-
tion of deep-rooted crops. Where the climate is favor-
able, they are well suited to fruits and vegetables.

Apply lime and fertilizer in amounts indicated by soil
tests and according to the needs of the particular crop.
Maintain a high content of organic matter, and keep
tillage to a minimum. Control erosion by tilling on the
contour, practicing stripcropping, planting cover crops,
and using sod waterways.

Capability unit Ile-2

This capability unit consists of deep, well-drained soils
that are dominantly coarse sandy loams or fine sandy
loams formed in terrace materials. The relief is mainly
gently sloping. The soils have weak structure. They are
permeable to water and air and have moderate to mod-
erately high water-supplying capacity. Their natural
fertility is low, and they warm up quickly in spring. The
following soils are in capability unit ITe~2:

Chagrin silt loam, high bottom, 3 to 6 percent slopes.

Conotton coarse sandy loam, 0 to 8 percent slopes.

Conotton gravelly sandy loam, 8 to 8 percent slopes.
Unadilla fine sandy loam, 8 to 8 percent slopes.

Use suitability and. management needs.—If protected
against erosion, these soils are suitable for intensive cul-
tivation of deep-rooted crops. Where the climate is
favorable, they are good for early maturing vegetables
and fruits. The soils are suited to irrigation where an
adequate source of water is available.

Apply lime and fertilizer in amounts indicated by soil
tests and according to the needs of the particular crop.
After the initial application of lime has been made, add
small amounts of dolomitic lime at frequent intervals to
maintain the proper content of lime. Replenish the sup-
ply of organic matter with succulent material that is high
in nitrogen, and keep tillage to a minimum. Plow only
when the soils contain plenty of moisture and after the
danger of freezing has passed in spring. Control erosion
through stripcropping and the use of sod waterways.
During winter, protect the soil with a cover crop.

Capability unit Iew-1

This capability unit consists of moderately well drained
silt loams and gravelly silt loams in glacial till and on
gravelly outwash terraces. The relief is mainly gently
sloping. The depth of the root zone is limited by a firm,
slowly permeable layer that generally begins at depths
between 26 and 36 inches. Above this layer the soil ma-
terial is moderately permeable to water and air. These
soils have high water-supplying capacity. Their natural
fertility is moderate. The following soils are in capa-
bility unit ITew-1:

Langford silt loam, 0 to 8 percent slopes.

Langford silt loam, 0 to 8 percent slopes, moderately eroded.
Mardin gravelly silt loam, 8 to 8 percent slopes.

Phelps gravelly silt loam, 3 to 8 percent slopes.

Use suitability and management needs—These soils are
suitable for general farm crops and pasture. Where the
climate is favorable, they are suited to vegetables and
fruits.

Apply lime and fertilizer in amounts indicated by soil
tests and according to the needs of the particular crop.
Keep the content of organic matter high by planting
cover crops and green-manure crops. Control excess sur-
face water through diversion terraces or sod waterways.

Capability unit Ilew-2

This capability unit consists of gently sloping, moder-
ately well drained fine sandy loams and gravelly sandy
loams that have formed in lacustrine and terrace ma-
terials. The depth of the root zone is limited by a firm,
slowly permeable layer that generally begins at depths -
between 26 and 36 inches. Above this layer the soil ma-
terial is rapidly permeable to water and air. The soils
have fair water-supplying capacity. Their natural fer-
iiiI]ity is low. The following soils are in capability unit

ew-2:

Berrien fine sandy loam, 2 to 8 percent slopes.

Conotton gravelly sandy loam, moderately
variant, 3 to 8 percent slopes.

Willliamson and Collamer fine sandy loams, 2 to 8 percent
slopes,

Use suitability and management needs.—Where the cli-
mate is favorable, these soils are suitable for fruits and-
vegetables. In addition they are suited to the crops com-
monly cultivated in this area.

Apply lime and fertilizer in amounts indicated by soil
tests and according to the needs of the particular crop.
After the initial application of lime, add small amounts
of dolomitic lime at frequent intervals to maintain the
proper content of lime. Replenish the supply of organic
matter by, turning under cover crops, and keep tillage to
a minimum. Plow only when the soils contain plenty

well drained
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of moisture and after the danger of freezing has passed
in spring. Control excess surface water through diver-
sion terraces and sod waterways.

Capability unit 1lew-3

This capability unit consists of moderately well drained
silt loams formed in lacustrine, terrace, and bottom-land
materials. The relief is mainly gently sloping. The
depth of the root zone is limited by a firm, slowly per-
meable layer that generally begins at depths between 20
and 36 inches. Above this layer the soil material is mod-
erately permeable to water and air. These soils have high
water-supplying capacity. Their natural fertility is mod-
erate. The following soils are in capability unit TTew—3:

Lobdell silt loam, high bottom, 3 to 6 percent slopes.

Platea silt loam, moderately well drained variant, 2 to 8
percent slopes.

Scio silt loam, 3 to 8 percent slopes.

Williamson and Collamer silt loams, 2 to 8 percent slopes.

Use suitability and management needs.—These soils are
suitable for general farm crops and pasture. Where the
climate is favorable, they are suited to vegetables and
fruits.

Apply lime and fertilizer in amounts indicated by soil
tests and according to the needs of the particular crop.
Keep the content of organic matter high, and protect
against erosion by planting cover crops. Control excess
surface water through diversion terraces and sod water-
ways.

Capability unit IIw-1

This capability unit consists of level to nearly level
soils. The soils are moderately well drained to somewhat
poorly drained, and they are dominantly fine sandy loams
or silt loams formed in lacustrine and terrace materials.
Where they occur in depressions, they are covered by
shallow water during wet seasons. The depth of the root
zone is limited by a firm, slowly permeable layer that
generally begins at depths between 20 and 86 inches,
Above the firm layer the soil material is moderately per-
meable to water and air. The soils have high water-
.supplying capacity. Their natural fertility is low to
moderate. The following soils are in capability unit
ITw-1:

Berrien fine sandy loam, 0 to 2 percent slopes.

‘Conotton gravelly sandy loam, moderately well drained var-
iant, 0 to 3 percent slopes.

Phelps gravelly silt loam, 0 to 3 percent slopes.

Platea silt loam, moderately well drained variant, 0 to 2
percent slopes.

Scio silt loam, 0 to 3 percent slopes.

Williamson and Collamer fine sandy loams, 0 to 2 percent

~ slopes, )

Williamson and Collamer silt loams, 0 to 2 percent slopes.

Use suitability and management needs—These soils are
suitable for general farm crops. Where the climate is
favorable, they can be used for vegetables and shallow-
rooted fruits.

Apply lime and fertilizer in the amounts indicated by
soil tests and according to the needs of the particular
crop. Replenish the supply of organic matter with ma-
nure or a cover crop, and keep tillage to a minimum.
Divert surface water from adjacent slopes. Keep the
natural drainageways open, and provide outlets for water
that has accumulated in the depressions.

Capability unit Iw-2

This capability unit consists of level to nearly level,
moderately well drained silt loams of the bottom land.
The thickness of the root zone is limited by a seasonally
high water table that is at depths of 20 to 36 inches.
Above the water table the soil material is moderately per-
meable to water and air. These soils have high water-
supplying capacity, and their natural fertility is high.
They are subject to occasional flooding. The following
soils are in capability unit ITTw-2:

Lobdell silt loam, high bottom, 0 to 3 percent slopes.
Lobdell silt loam, 0 to 3 percent slopes.

Use suitability and management needs.—These soils are
flooded occasionally; this restricts their suitability for
crops to some extent. Because of the seasonally high wa-
ter table, they are not especially suitable for deep-rooted
crops.

}&pply lime and fertilizer in amounts indicated by soil
tests and according to the needs of the particular crop.
During winter and spring, protect the soils against dam-
age from flooding by maintaining a cover of plants.

Capability unit 111e-1

This capability unit consists of deep, gently sloping to
moderately sloping, well-drained gravelly loams and
gravelly silt loams on beach ridges, terraces, outwash
plains, and terminal moraines. The soils are subject to
erosion. Their water-supplying capacity is fair to low,
and permeability to water and air is moderately rapid.
Natural fertility is moderate, and the soils warm up
quickly in spring. The following soils are in capability
unit I1Te-1:

Conotton gravelly loam,
eroded.

Conotton gravelly loam, 8 to 15 percent slopes.

Howard gravelly silt loam, 3 to 8 percent slopes, severely
eroded.

Howard gravelly silt loam, 8 to 15 percent slopes.

Wooster gravelly silt loam, 12 to 20 percent slopes.

Use switability and management needs.—These soils are
suited to general farm crops, including deep-rooted crops.
They are also suited to pasture. Where the climate 1s
favorable, they are suitable for orchards and vineyards.

Apply lime and fertilizer in amounts indicated by soil
tests and according to the needs of the particular crop.
Maintain a high content of organic matter, and keep
tillage to a minimum. Control erosion through contour
stripcropping, by the use of diversion terraces and sod
waterways, and by planting cover crops. The cover crops
will help reduce leaching in these soils.

Capability unit Ille-2

This capability unit consists of deep, well-drained soils
that are dominantly coarse sandy loams or gravelly sandy
loams formed in stream-terrace materials. The soils are
mainly gently sloping to moderately sloping and are sub-
ject to erosion. The water-supplying capacity is fair, and
permeability to water and air is moderate to moderately
rapid. The soils are moderate to low in natural fertility.
They warm up quickly in spring. The following soils are
in capability unit I1Te-2: '

Chagrin very gravelly loam, fan, 0 to 6 percent slopes.
Conotton coarse sandy loam, 0 to 8 percent slopes, severely
eroded.

3 to 8 percent slopes, severely
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Conotton coarge sandy loam, 8 to 15 percent slopes.

Conotéog gravelly sandy loam, 8 to 8 percent slopes, severely
eroded. .

Conotton gravelly sandy loam, 8 to 15 percent slopes.

Unadilla fine sandy loam, 3 to 8 percent slopes, severely
eroded.

Unadilla fine sandy loam, 8 to 15 percent slopes.

Use suitability and management needs—These soils are
suited to deep-rooted general farm crops. Where the
climate is favorable, they are suitable for early maturing
vegetables and fruits. During dry periods yields of
shallow-rooted pasture plants are low.

Apply lime and fertilizer in amounts indicated by soil
tests and according to the needs of the particular crop.
After the initial application of lime, add small amounts
at frequent intervals to maintain the proper content of
lime. Replenish the supply of organic matter, and keep
tillage to a minimum. Plow only when the soils contain
plenty of moisture and after the danger of freezing has
passed in spring. Control erosion through contour strip-
cropping, by the use of diversion terraces and sod water-
ways, and by planting cover crops. The cover crops will
help reduce leaching in these soils.

Capability unit 11lew-1

This capability unit consists of gently sloping to mod-
erately sloping soils, The soils are moderately well
drained and are dominantly silt loams and gravelly silt
loams formed in glacial till and on gravelly terraces. The
depth of the root zone is limited by a firm, slowly per-
meable layer that generally begins at depths between 26
and 36 inches. Above this layer the soil material is mod-
erately permeable to air and water. These soils have high
water-supplying capacity. Their natural fertility is mod-
erate. The following soils are in capability unit ITTew-1:

Conotton gravelly sandy loam, moderately well drained var-
iant, 3 to 8 percent slopes, severely eroded.

Langford silt loam, 8 to 15 percent slopes.

Langford silt loam, 8 to 15 percent slopes, moderately eroded.

Mardin gravelly silt loam, 3 to 8 percent slopes, severely
eroded.

Mardin gravelly silt loam, 8 to 15 percent slopes.

Phelps gravelly silt loam, 8 to 8 percent slopes, severely
eroded.

Phelps gravelly silt loam, 8 to 15 percent slopes.

Use suitability and management needs.—These soils are
suited to general farm crops and pasture. Where the
climate is favorable, they are suitable for fruits and vege-
tables.

Apply lime and fertilizer in amounts indicated by soil
tests and according to the needs of the particular crop.
Maintain a high content of organic matter. Protect
against erosion by controlling excess surface water
through contour tillage and the use of diversion terraces
and sod waterways. Also, plant a cover crop to protect
the soils in cultivated fields during the winter.

Capability unit Ilew-2

This capability unit consists of gently sloping to mod-
erately sloping, moderately well drained fine sandy loams
formed in lacustrine materials. The soils have weak to
moderate structure. The depth of the root zone is lim-
ited by a firm, slowly permeable layer that generally be-
gins at depths between 18 and 36 inches. Above this
layer the soil material is moderately permeable to water
and air. These soils have fair to moderate water-supply-

ing capacity. Their natural fertility is low. The follow-
ing soils are in capability unit ITTew-2:
Berrien fine sandy loam, 2 to 8 percent slopes,
eroded.
Berrien fine sandy loam, 8 to 15 percent slopes.
Williamson and Collamer fine sandy loams, 2 to 8 percent
slopes, severely eroded.
Williamson and Collamer fine sandy loams, 8 to 15 percent
slopes.

Use suitability and management needs.—These soils are
suitable for fruits and vegetables. In addition they are
suited to general farm crops.

Apply lime and fertilizer in amounts indicated by soil
tests and according to the needs of the particular crop.
After the initial application of lime, add small amounts
of dolomitic lime at frequent intervals to maintain the
proper content of lime. Replenish the supply of organic
matter with succulent material that is high in nitrogen,
and keep tillage to a minimum. Plow only when the
soils contain plenty of moisture and after the danger of
freezing has passed in spring. Protect against erosion by
controlling excess surface water through contour tillage
and by the use of diversion terraces and sod waterways.

Capability unit IHlew-3

This capability unit consists of moderately sloping,
moderately well drained silt loams formed in lacustrine
silts, glacial till, and stream terrace deposits. The depth
of the root zone is limited by a firm, very slowly per-
meable layer that generally begins at depths between 18
and 30 inches. Above the firm layer the soil material is
slowly permeable to water and air. These soils have high
water-supplying capacity. They warm up slowly in
spring. Their natural fertility is moderate. The follow-
ing soils are in capability unit IXTew-3:

Mahoning silt loam, 8 to 15 percent slopes.

Mahoning silt loam, 8 to 15 percent slopes, moderately eroded.

Platea silt loam, moderately well drained variant, 8 to 15
percent slopes.

Scio silt loam, 8 to 15 percent slopes.

Williamson and Collamer silt loams, 8 to 15 percent slopes.

Use suitability and management needs~—These soils arve
suitable for general farm crops and pasture. Where the
climate is favorable, they can be used to grow shallow-
rooted fruits and vegetables.

Apply lime and fertilizer in amounts indicated by soil
tests and according to the needs of the particular crop.
Maintain a high content of organic matter. Protect
against erosion by controlling excess surface water
through contour tillage and the use of diversion terraces
and sod waterways and by growing cover crops.

Capability unit IH1ew—4

This capability unit consists of gently sloping to mod-
erately sloping, poorly drained Ioams and fine sandy
loams formed in lacustrine and terrace materials. The
depth of the root zone is limited by a firm, slowly per-
meable layer that generally begins at depths between 12
and 18 inches. Above this layer the soil material is mod-
erately permeable to water and air. The soils have good
water-supplying capacity. They warm up slowly in
spring. Their natural fertility is moderate. The fol-
lowing soils are in capability unit I1Tew-4:

Fredon loam, 3 to 8 percent slopes.
Rimer fine sandy loam, 2 to 8 percent slopes.

severely
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Rimer fine sandy loam, 2 to 8 percent slopes, severely eroded.

‘Wallington fine sandy loam, 2 to 8 percent slopes.

Wallington fine sandy loam, 2 to 8 percent slopes, severely
eroded.

‘Wallington fine sandy loam, 8 to 15 percent slopes.

Use switability and management needs—These soils are
suitable for general farm crops that have shallow roots.
Where the climate is favorable, they are suited to vege-
tables and grapevines,

Apply lime and fertilizer in amounts indicated by soil
tests and according to the needs of the particular crop.
Maintain a good supply of organic matter. Plow after
the danger of freezing has passed in spring. Keep tillage
to a mmimum. Protect against erosion by controlling
excess surface water through the use of diversion terraces
and sod waterways and by planting cover crops. Because
of the unstable subsoil, closed, or underground, drains are
difficult to install in these soils; open drains are used more
commonly.

Capability unit Illew-5

This capability unit consists of gently sloping to mod-
erately sloping, somewhat poorly drained silt loams and
gravelly silt loams of the upland. The soils have formed
i acid glacial till. The depth of the root zone is limited
by a firm, very slowly permeable layer that generally
begins at depths between 12 and 18 inches. Above the
firm layer the soil material is slowly permeable to water
and air. These soils have fair water-supplying capacity.
They warm up slowly in spring. Their natural fertility
is low. The following soils are in capability unit IITew-5:

Volusia gravelly silt loam, 3 to 8 percent slopes.
Volusia gravelly silt loam, 8 to 15 percent slopes.
-Volusia silt loam, 3 to 8 percent slopes.
_Volusiav_vsillg loam, 8 to 15 percent slopes.

Use switability and management needs—These soils arve
suited to general farm crops and pasture. Where the cli-
mate is favorable, they are suitable for vineyards.

Apply lime and fertilizer in amounts indicated by soil
tests and according to the needs of the particular crop.
Maintain a high content of organic matter. In vineyards,
increase the supply of organic matter and prevent soil
losses by turning under green-manure and cover crops.
Protect against erosion by controlling excess surface
water through contour tillage and through the use of
diversion terraces and sod waterways.

Capability unit 1llew-6

This capability unit consists of gently sloping to mod-
erately sloping, somewhat poorly drained to poorly
drained silt loams. The soils have formed in neutral to
calcareous glacial till of the upland. On the gently slop-
ing soils, shallow surface water remains in the depres-
sions during wet seasons. The depth of the root zone is
limited by a firm, very slowly permeable layer that gen-
erally begins at depths between 12 and 18 inches. Above
this layer the soil material is slowly permeable to water
and air. The soils have good water-supplying capacity.
They warm up slowly in spring. Their natural fertility
is high to moderate. The following soils are in capability
unit ITTew-6: ‘

Dalton silt loam, 2 to 8 percent slopes.

Dalton silt loam, 2 to 8 percent slopes, moderately eroded.
Krie silt loam, 3 to 8 percent slopes.
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Erie silt loam, 3 to 8 percent slopes, moderately eroded.
Erie silt loam, 8 to 15 percent slopes.
Brie silt loam, 8 to 15 percent slopes, moderately eroded.

Use suitability and management needs.—If not drained,
these soils are suited primarily to small grains, grasses,
and shallow-rooted legumes grown for hay or pasture.
They can be used for row crops if drainage is improved
and erosion is controlled. )

Apply lime and fertilizer in amounts indicated by soil
tests and according to the needs of the particular crop.
Maintain a high content of organic matter by growing
grasses and legumes; the organic matter will, in turn,
help maintain a favorable soil structure. Provide drain-
age outlets for the water in depressions, and keep the
natural drainageways open. Use a random system of tile
drainage in wet spots; in general, a complete system of
tile drainage is not needed. Protect against erosion by
controlling excess surface water on long slopes through
graded stripcropping and the use of diversion terraces
and sod waterways.

Capability unit 11Tw-1

This capability unit consists -of level to nearly level,
poorly drained silt loams formed in neutral to caleareous
lacustrine deposits and glacial till. 'Where they occur in
depressions, the soils ave covered by shallow water during
wet seasons. The depth of the root zone for most crops
is limited by a firm, very slowly permeable layer that
generally begins at depths between 10 and 15 inches. The
soils have good water-supplying capacity. They warm
up slowly m spring. Their natural fertility is high to

moderate. The following soils are in capability unit
ITIw-1:

Dalton silt loam, 0 to 2 percent slopes.
Erie silt loam, 0 to 3 percent slopes.
Platea silt loam, 0 to 2 percent slopes.
Wallington silt loam, 0 to 2 percent slopes.

Use suitability and management needs.~—If not drained,
these soils are suitable for general farm crops that have
shallow roots. Where they have been drained effectively,
the soils can be used for row crops.

Apply lime and fertilizer in amounts indicated by soil
tests and according to the needs of the particular crop.
Maintain a high content of organic matter. Keep the
natural drainageways open, and provide drainage outlets
for the water in depressions. Divert surface water .from
adjacent higher lying areas. Use a random system of tile
drainage in wet spots; in general, a complete system of
tile drainage is not needed.

Capability unit I1Iw-2

This capability unit consists of level to nearly level,
poorly drained fine sandy loams formed in lacustrine ma-
terials. Where they occur in depressions, the soils are
covered by shallow water during wet seasons. They have
weak structure. The depth of the root zone is limited by
a firm, slowly permeable layer that generally begins at
depths between 10 and 18 inches. Above this layer the
soil material is moderately permeable to water and air.
The soils have good water-supplying capacity. They
warm up slowly in spring. Their natural fertility is low.
The following soils are in capability mnit ITTw-2:

Rimer fine sandy loam, 0 to 2 percent slopes.
Wallington fine sandy loam, 0 to 2 percent slopes.
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Use suitability and management needs—These soils are
suitable for general farm crops that have very shallow
roots. If artificially drained, they are suited to all gen-
eral farm crops grown in the arvea. Where the climate is
favorable, the soils are suited to vineyards. )

Apply lime and fertilizer in amounts indicated by soil
tests and according to the needs of the particular crop.
Maintain a high content of organic matter. Plow after
the danger of freezing has passed in spring, and keep
tillage to a minimum. XKeep the natural drainageways
open, and provide drainage outlets for water in depres-
sions. Divert surface water from adjacent higher lying
areas. The subsoil is unstable when wet; consequently,
closed, or underground, drains are difficult to install in
these soils. Open ditches are used more commonly than
underground drains.

Capability unit IIIw-3

This capability unit consists of level to nearly level,
very poorly drained loams and fine sandy loams formed
in lacustrine and terrace materials. Where they occur in
depressions, the soils are covered by shallow water for
long periods during and following wet seasons. The
depth of the root zone is limited by a seasonally high
water table that, at times, is at the surface or may be at
depths of as much as 12 inches. Above the water table
the soil material is slowly to moderately permeable to
water and air. These soils have good water-supplying
capacity. They warm up very slowly in spring. Their
natural fertility is moderate to low. The following soils
are in capability unit ITTw-3:

Halsey loam, 0 to 3 percent slopes.
Wauseon fine sandy loam, 0 to 2 percent slopes.

Use suitability and management needs—These soils are
suitable for general farm crops that have shallow roots.
With effective artificial drainage, they are suited to all
of the general farm crops and to pasture.

Apply lime and fertilizer in amounts indicated by soil
tests and according to the needs of the particular crop.
Maintain a high content of organic matter. Keep the
natural drainageways open, and divert surface water
from adjacent higher lying areas. Underground drains
are effective in these soils.

Capability unit w4

This capability unit consists of level to nearly level,
poorly drained gravelly silt loams and silt loams formed
in acid glacial till of the upland. Where they occur in
depressions, the soils are covered by shallow water during
wet seasons. The depth of the root zone is limited by a
firm, slowly permeable layer that generally begins at
deptlis between 10 and 18 inches. Above this layer the
soil material is moderately permeable to water and air.
The soils have fair water-supplying capacity. They
warm up slowly in spring. Their natural fertility is low.
The following soils are in capability unit ITTw-4:

Volusia gravelly silt loam, 0 to 8 percent slopes.
Volusia silt loam, 0 to 3 percent slopes.

Use suitability and management needs.~—These soils are
suitable for general farm crops that have shallow roots.
They are also suitable for pasture. If drained effectively,
they can be used for all general farm crops. Where the
climate is favorable, the soils are suited to vineyards.

Apply lime and fertilizer in amounts indicated by soil
tests and according to the needs of the particular crop.
Maintain a high content of organic matter. Keep the
natural drainageways open, and provide drainage out-
lets for the water in depressions. Divert surface water
from adjacent, higher lying areas.

Capability unit 11Iw-5

This capability unit consists of level to nearly level,
predominantly poorly drained silt loams and loams
Tormed in lacustrine deposits, glacial till, and terrace ma-
terials. Where they occur in depressions, the soils are
covered by shallow water for long periods during wet
seasons. The depth of the root zone is limited by a
seasonally high water table that generally begins at
depths between 10 and 18 inches. Above the water table
the soil material is slowly to moderately permeable to
water and air. The soils have high water-supplying ca-
pacity. They warm up slowly in spring. Their natural
fertility is high. The following soils are in capability
unit ITIw-5:

Caneadea silt loam, 0 to 2 percent slopes.
Fredon loam, 0 to 3 percent slopes.

Use suitability and management needs.—These soils are
suitable for general farm crops that have shallow roots.
They are also suitable for pasture. If drained effectively,
the soils can be used for row crops common to the area.
Where the climate is favorable, the Fredon soil is suited
to grapevines,

Apply lime and fertilizer in amounts indicated by soil
tests and according to the needs of the particular crop.
Maintain a high content of organic matter. Keep the
natural drainageways open, and provide drainage outlets
for the water in depressions. Divert surface water from
adjacent higher lying areas. Plow early in fall to permit
freezing of the plow layer.

Capability unit 11Iwe-1

This capability unit consists of gently sloping, some-
what poorly drained silt loams formed 1in lacustrine de-
posits-and glacial till. Where they occur in depressions,
the soils are covered with shallow water during wet
seasons. The depth of the root zone is limited by a com-
pact, very slowly permeable layer that generally begins
at depths between 18 and 26 inches. Above this layer the
soil material is slowly permeable to water and air. The
soils have high water-supplying capacity. They warm
up slowly in spring. Their natural fertility is high. The
following soils are in capability unit ITIwe-1:

Caneadea silt loam, 2 to 8 percent slopes.
Mahoning silt loam, 3 to 8 percent slopes.
Mahoning silt loam, 8 to 8 percent slopes, moderately eroded.

Use suitability and management needs.—These soils are
suitable for general farm crops that have shallow roots.
They are also suitable for pasture. If drained effectively,
the soils are suited to other general crops.

Apply lime and fertilizer In amounts indicated by soil
tests and according to the needs of the particular crop.
Maintain a high content of organic matter. Keep the
natural drainageways open, and provide drainage outlets
for the water in depressions. Control excess surface wa-
ter and protect the soils against erosion by using diver-
sion terraces and sod waterways.
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Capability unit IHlwe-2

This capability unit consists of gently sloping to mod-
erately sloping, somewhat poorly drained to poorly
drained silt loams. The soils have formed in lacustrine
deposits and glacial till. During wet seasons shallow
water remains in depressions in the gently sloping soils.
The depth of the root zone is limited by a compact, very
slowly permeable layer that generally begins at depths
between 12 and 26 inches. Above this layer the soil ma-
terial is slowly permeable to water and air. These soils
have high water-supplying capacity. They warm up
slowly in spring. The natural fertility is high. The fol-
lowing soils are in capability unit ITIwe-2:

Platea silt loam, 2 to 8 percent slopes.
Platea silt loam, 8 to 15 percent slopes.
‘Wallington silt loam, 2 to 8 percent slones.
Wallington silt loam, 8 to 15 percent slopes.

Use suitability and management needs—These soils are
suited to general farm crops that have shallow roots.
They are also suited to pasture. Artificial drainage will
make them more suitable for cultivated crops. Where the
climate is favorable, the soils are suitable for vineyards.

Apply lime and fertilizer in amounts indicated by soil
tests and according to the needs of the particular crop.
Maintain a high content of organic matter, preferably by
adding mature, coarse organic material. Keep the nat-
ural drainageways open, and provide drainage outlets for
the water in depressions. Control excess surface water
and protect the soils against erosion by graded striperop-
ping and the use of diversion terraces and sod waterways.

Capability unit 111s-1

This capability unit consists of deep, level to mod-
erately sloping, droughty, sandy soils formed in lacus-
trine materials. The soils are rapidly permeable to wa-
ter and air and have low water-supplying capacity. Their
natural fertility is low. The soils warm up quickly in
spring. The following soils are in capability unit ITIs-1:

Ottawa fine sandy loam, 0 to 2 percent slopes.
Ottawa fine sandy loam, 2 to 8 percent slopes.
Ottawa fine sandy loam, 2 to 8 percent slopes,
eroded.
Ottawa fine sandy loam, 8 to 15 percent slopes.
Ottawa loamy fine sand, 0 to 2 percent slopes.
Ottawa loamy fine sand, 2 to 8 percent slopes.
Ottawa loamy fine sand, 2 to 8 percent slopes, severely eroded.
Ottawa loamy fine sand, 8 to 15 percent slopes.

Use suitability and management needs—These soils are
suitable for early maturing vegetables and fruits. They
are too droughty for high yields of small grains and
permanent pasture. The soils can be irrigated, but they
require frequent applications of small amounts of water.

Apply lime and fertilizer in amounts indicated by soil
tests and according to the needs of the particular crop.
Add small amounts of lime, preferably dolomitic lime, at
frequent intervals, because lime and soluble plant nu-
trients leach rapidly from the root zones of these soils.
Replenish the supply of organic matter, and keep tillage
to a minimum. Plow only when the soils contain plenty
of moisture and after the danger of freezing has passed
in spring. Conserve water through contour stripcropping
and the use of sod waterways.

severely

Capability unit 1Ve-1

This capability unit consists of deep, well-drained, mod-
erately sloping to strongly sloping, gravelly and sandy
soils formed in lacustrine, terrace, and morainic deposits.
The soils are droughty and are subject to erosion. They
have weak to moderate structure. They are moderately
permeable to water and air and have moderate to fair
water-supplying capacity. The soils warm up quickly in
spring. Their natural fertility is moderate to low. The
following soils are in capability unit IVe-1:

Conotton coarse sandy loam, 15 to 25 percent slopes.

Conotton gravelly loam, 8 to 15 percent slopes, severely
eroded.

Conotton gravelly sandy loam, 15 to 25 percent slopes.

Howard gravelly silt loam, 15 to 25 percent slopes.

Wooster gravelly silt loam, 20 to 30 percent slopes.

Use suitability and management needs—Because of the
risk of erosion, these soils are best restricted to limited
cultivation. Shallow-rooted pasture plants produce low
yields during dry seasons.

Apply lime and fertilizer in amounts indicated by soil
tests and according to the needs of the particular crop.
Choose seeding mixtures or planting stock that will toler-
ate a somewhat droughty soil. Reseed the pastures in
contour strips. Divert surface water away from gullies.

Capability unit IVew-1

This capability unit consists of moderately sloping to
strongly sloping, moderately well drained fine sandy
loams formed in lacustrine materials. The soils are sub-
ject to erosion. The depth of the root zone is limited by
a firm, slowly permeable layer that genemlly begins at
depths between 18 and 36 inches.. Above this layer the
soil material is rapidly permeable to water and air. The
soils have fair to moderate water-supplying capacity.
Their natural fertility is low. The following soils are in
capability unit IVew-1:

Berrien fine sandy loam, 8 to 15 percent slopes, severely
eroded.

Berrien fine sandy loam, 15 to 25 percent slopes.

Williamson and Collamer fine sandy loams, 8 to 15 percent
slopes, severely eroded.

Williamson and Collamer fine sandy loams, 15 to 25 percent
slopes.

Use suitability and management needs.—DBecause of the
risk of erosion, these soils are best used for permanent
hay crops or as woodland. Cultivated crops may be
grown occasionally. In midseason the soils are somewhat
droughty for high yields of permanent pasture.

Apply lime and fertilizer In amounts indicated by soil
tests and according to the needs of the particular crop.
After the initial application of lime, add small amounts
at frequent intervals to maintain the proper content of
lime. Reseed pastures in contour strips. Divert surface
water away from gullies.

Capability unit IVew-2

This capability unit consists mainly of gently sloping
to moderately sloping, moderately well drained silt loams
and gravelly silt loams formed in glacial till and gravelly
terrace materials. The soils are subject to erosion. The
depth of the root zone is limited by a firm, slowly per-
meable layer that generally begins at depths between 20
and 80 inches. Above this layer the soil material is
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moderately permeable to water and air. The soils have
good water-supplying capacity. Their natural fertility
1s moderate. The following soils are in capability unit
IVew-2:
Langford silt loam, 0 to 8 percent slopes, severely eroded.
Langford silt loam, 8 to 15 percent slopes, severely eroded.
Langford silt loam, 15 to 25 percent slopes.
Langford silt loam, 15 to 25 percent slopes, moderately eroded.
Mardin gravelly silt loam, 8 to 15 percent slopes, severely
eroded.
Mardin gravelly silt loam, 15 to 25 percent slopes.
Phelps gravelly silt loam, 8 to 15 percent slopes, severely
eroded.
Platea silt loam, moderately well drained variant, 15 to 25
percent slopes.

Use suitability and management needs—Because of the
risk of erosion, these soils are best used for hay crops,
pasture, or woodland. They can be used for cultivated
crops grown in long rotations.

Apply lime and fertilizer in amounts indicated by soil
tests and according to the needs of the particular crop.

Replenish the supply of organic matter by turning under .

cover crops and crop residues. Reseed pastures in con-
tour strips. Divert surface water to suitable outlets.

Capability unit 1Vew-3

This capability unit consists of gently sloping to
strongly sloping, moderately well drained to poorly
drained silt loams. The soils have formed in lacustrine
deposits, glacial till, and terrace materials. They are sub-
ject to erosion. The depth of the root zone is limited by
a firm, very slowly permeable layer that generally begins
at depths between 18 and 26 inches. Above this layer the
soil material is slowly permeable to water and air. The
soils have high water-supplying capacity. They warm up
slowly in spring. Their natural fertility is high to mod-
erate. The following soils are in capability unit IVew-3:

Caneadea silt loam, 8 to 15 percent slopes.

Caneadea silt loam, 15 to 25 percent slopes.

Mahoning silt loam, 8 to 15 percent slopes, severely eroded.

Platea silt loam, 15 to 25 percent slopes.

Platea silt loam, moderately well drained variant, 2 to 8
percent slopes, severely eroded.

Platea silt loam, moderately well drained variant, 8 to 15
percent slopes, severely eroded.

Scio silt loam, 8 to 15 percent slopes, severely eroded.

Trumbull silt loam, 8 to 15 percent slopes.

Trumbull silt loam, 8 to 15 percent slopes, moderately eroded.

Use suitability and management needs.—Because of the
risk of erosion, these soils are best suited to permanent
hay crops, pasture, or woodland. They can be used for
cultivated crops grown in a long rotation.

Apply lime and fertilizer in amounts indicated by soil
tests and according to the needs of the particular -crop.
Choose a seeding mixture or planting stock ‘that will
tolerate somewhat poor drainage. Control surface water
through diversion terraces. Reseed pastures in contour

strips.
Capability unit IVw-1

This capability unit consists of level to gently sloping,
poorly drained to very poorly drained silt loams. The
soils are neutral to slightly acid and have formed in
glacial till and lacustrine materials. They are in depres-
sions and seep spots of the upland and are covered with
water for long periods during and following wet seasons.
The depth of the root zone is limited by a seasonally high

water table that is at depths between 6 and 10 inches.
Above the water table the soil material is slowly per-
meable to water and air. The soils have high water-
supplying capacity. They warm up slowly in spring.
Their natural fertility is high. The following soils are
in capability unit ITVw-1:

Birdsall silt loam, 0 to 2 percent slopes.

Birdsall silt loam, 2 to 4 percent slopes.

Canadice silt loam, 0 to 2 percent slopes.

Canadice silt loam, 2 to 8 percent slopes.

Ellery and Alden silt loams, 0 to 4 percent slopes.

Miner silt loam, 0 to 3 percent slopes.

Trumbull silt loam, 0 to 8 percent slopes.

Trumbnull silt loam, 3 to 8 percent slopes.

Trumbull silt loam, 3 to 8 percent slopes, moderately eroded.

Use suitability and management needs—DBecause of
very poor surface drainage, these soils are best suited to
permanent hay crops, pasture, or woodland. With ade-
quate artificial drainage, they can be used in a rotation
that includes row crops.

Apply lime and fertilizer in amounts indicated by soil
tests and according to the requirements of the particular
crop. Ieep the natural drainageways open, and provide
dramage outlets for water in depressions. Divert the
surface water in adjacent areas away from depressions
i these soils. Choose a seeding mixture or planting
stock that tolerates ponding of surface water.

Capability unit IVw-2

This_capability unit consists of level, very poorly
drained, fine-textured, organic soils that are af least 18
inches thick. Only one mapping unit, Muck and Peat,
is in the unit. During wet seasons the soils are covered
with water. The depth of the root zone is limited by a
seasonally high water table that occurs at the surface or
at depths of as much as 12 inches. Above the water table
the soil material is rapidly permeable to water and air.
The soils have high water-supplying capacity. Their
natural fertility is high.

Use suitability and management needs.~—Very poor sur-
face drainage and a high water table restrict the use of
these organic soils. The soils are not extensive in this
county, and it is expensive to develop them for agricul-
ture. Individual areas should be studied to determine
whether reclaiming these soils would be practical. If im-
proved through artificial drainage, the soils are suitable
for the intensive growing of vegetables and small fruits.
If too much water is drained off, however, the surface
soil will shrink and the land will become lower.

Apply lime and fertilizer in amounts indicated by soil
tests and according to the needs of the crop to be grown.
To prevent the shrinking of the organic materials, con-
trol the level of the water table through proper drainage
and keep tillage to a minimum. Divert the surface water
in adjacent areas away from these soils or into adequate
channels.

Capability unit 1Vws-1

This capability unit consists of shallow, gently sloping
to moderately sloping, poorly drained silt loams formed
in glacial till. Where they occur in depressions, the
gently sloping soils are covered by shallow water during
wet seasons. The depth of the root zone is limited by a
seasonally high water table that generally occurs at
depths between 6 and 10 inches. It is also limited by the
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weathered shale that begins between depths of about 10
and 18 inches. Above the water table the soil material
is slowly permeable to water and air. The soils have fair
water-supplying capacity. They warm up slowly in
spring. Their natural fertility is moderate. The follow-
ing soils are in capability unit ITVws-1:

Allis silt loam, 3 to 8 percent slopes.

Allis silt loam, 8 to 15 percent slopes.

Use suitability and management needs—These soils are
suitable for general farm crops that have shallow roots.
They are also suitable for pasture. Where the climate is
especially favorable, they are moderately suited to vine-
yards.

Apply lime and fertilizer in amounts indicated by soil
tests and according to the needs of the particular crop.
Maintain a high content of organic matter. Keep the
natural drainageways open, and provide drainage outlets
for water in cfepressions. Divert excess water through
sod waterways.

Capability unit IVws-2

Allis silt loam, 0 to 3 percent slopes, 1s the only soil in
this capability unit. This is a level to nearly level, shal-
low, poorly drained soil formed in glacial till. Where it
occurs in depressions, it is covered by shallow water for
several days during and following wet seasons. The
depth of the root zone is limited by a seasonally high
water table that occurs at depths of 6 to 10 inches. Tt
is also limited by weathered shale that begins between
depths of 10 and 18 inches. Above the water table the
soil material is slowly permeable to water and air. The
soil has fair water-supplying capacity. It warms up very
slowly in spring. Natural fertility 1s moderate to low.

Use suitability and management needs—This soil is
suited to general farm crops that have very shallow roots.
It is also suited to pasture. Where the climate is favor-
able, the soil is suitable for vineyards.

Apply lime and fertilizer in amounts indicated by soil
tests and according to the needs of the particular crop.
Maintain a high content of organic matter, preferably by
adding a mature, coarse organic material. Keep the nat-
ural drainageways open, and provide drainage outlets for
the water in depressions. Divert surface water from
higher lying adjacent areas away from this soil.

Capability unit 1Vs-1

Only one mapping unit, Manlius and Lordstown soils,
shallow, 8 to 25 percent slopes, is in this capability unit.
These soils are shallow, moderately sloping to strongly
sloping, and well drained. They are medium textured
and are shallow over bedrock. The depth of the root
zone is limited by shale bedrock that generally begins at
depths of 12 to 18 inches. The soil material above the
shale is moderately permeable to water and air. The soils
have low water-supplying capacity. Their natural fer-
tility is lTow.

Use suitability and management needs.—Because of the
risk of erosion, these shallow soils are best used for per-
manent hay crops, pasture, or woodland. They can be
cultivated occasionally when used in a long rotation.
Shallow-rooted pasture plants produce low yields during
dry seasons.

Apply lime and fertilizer in amounts indicated by soil

tests and according to the needs of the particular crop.
Choose a seeding mixture or planting stock that will
tolerate droughty soil. Keep tillage to a minimum, and
cultivate only on the contour for reseeding. Divert sur-
face water from higher lying areas away from these soils.

Capability unit Vie-1

This capability unit consists of moderately sloping to
strongly sloping, well-drained, severely eroded coarse
sandy loams, gravelly silt loams, and fine sandy loams.
The soils are low in organic matter and have fair to mod-
erate water-supplying capacity. They are rapidly per-
meable to water and air. Gullies are common in most
of these soils. The following soils are in capability unit

Vie-1:

Conotton gravelly sandy loam, 8 to 15 percent slopes, severely

eroded.

Conotton coarse sandy loam, 8 to 15 percent slopes, severely
eroded. i

Conotton coarse sandy loam, 15 to 25 percent slopes, severely
eroded.

Howard gravelly silt loam, 8 to 15 percent slopes, severely
eroded.

Howard gravelly silt loam, 15 to 25 percent slopes, severely
eroded.

Unadilla fine sandy loam, 8 to 15 percent slopes, severely
eroded.

Use suitability and management needs—These severely
eroded soils are best kept in permanent vegetation, but
they are too droughty for high yields of pasture.

Apply lime and fertilizer as indicated by soil tests. In-
crease and maintain the supply of organic matter. Choose
a seeding mixture or planting stock that will tolerate a
droughty soil. Plow only when the hayfields or pastures
need to be reseeded. Divert surface water into protected
channels, and control gully erosion. Some gullies may
need to be filled in to permit the use of farm machinery.

Capability unit VIe-2

This capability unit consists of level to nearly level,
well drained to moderately well drained fine sandy loams
and silt loams of the flood plains. The soils are subject
to overflow by streams and have been severely damaged
through erosion.. The depth of the root zone is limited
by a water table that occurs at depths of 26 inches or
more. The soils are moderately permeable to water and
air, and they have good water-supplying capacity. Their
natural fertility is high. The following soils are in
capability unit VIe-2:

Chagrin fine sandy loam, 0 to 3 percent slopes, severely
eroded.
Lobdell silt loam, 0 to 3 percent slopes, severely eroded.

Use suitability and management needs.—Because of the
hazards of flooding and erosion, these soils are best kept
under permanent vegetation.

Apply lime and fertilizer in amounts indicated by soil
tests and according to the needs of the particular hay or
pasture crop. Choose seeding mixtures that will tolerate
ponding of water for short periods. Plow only when it
is necessary to reseed the hayfields or pastures. Use a
nurse crop when reseeding, and reseed late in spring after
the danger of the most serious floods has passed. Keep
the natural floodways free of obstructions. Keep the sur-
face as smooth as feasible to reduce the turbulence of
floodwaters and to lessen the damage done by scouring.
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Capability unit View-1

This capability unit consists mainly of nearly level to
strongly sloping silt loams and gravelly silt loams. The
soils are poorly drained to moderately well drained and
have formed in lacustrine deposits and in glacial till.
They have lost most of their surface layer through ero-
sion. The depth of the root zone is limited by a compact,
very slowly permeable layer that generally begins at
depths between 6 and 18 inches. Above this layer the soil
material is slowly permeable. The soils have high water-
supplying capacity. They warm up slowly in spring.
Their natural fertility is high. The following soils are
in capability unit VIew-1:

Canadice silt loam, 2 to 8 percent slopes, severely eroded.
Caneadea silt loam, 2 to 8 percent slopes, severely eroded.
Caneadea silt loam, 8 to 15 percent slopes, severely eroded.
Caneadea silt loam, 15 to 25 percent slopes, severely eroded.
Mardin gravelly silt loam, 15 to 25 percent slopes, severely
eroded.
Platea silt loam, 2 to 8 percent slopes, severely eroded.
Platea silt loam, 8 to 15 percent slopes, severely eroded.
Platea silt loam, 15 to 235 percent slopes, severely eroded.
Platea silt loam, moderately well drained variant, 15 to 25
percent slopes, severely eroded.
Trumbull silt loam, 0 to 3 percent slopes, severely eroded.
Trumbull silt loam, 3 to 8 percent slopes, severely eroded.
Trumbull silt loam, 8 to 15 percent slopes, severely eroded.
Wallington silt loam, 2 to 8 percent slopes, severely eroded.

Use suitability and management needs.—Because of the
effects of erosion, these soils are suitable only for per-
manent hay crops, pasture, or woodland. )

Apply lime and fertilizer in amounts indicated by soil
tests and according to the needs of the particular hay or
pasture crop. Choose a seeding mixture or planting stock
that will tolerate poor drainage. Plow the hayfields or
pastures only when they need to be reseeded. Improve
the tilth of the soils by plowing deep and turning under
coarse crop residues. Cultivate on the contour for re-
seeding. Divert excess surface water into suitable drain-

ageways.
Capability unit View-2
This capability unit consists mainly of gently sloping

to strongly sloping, poorly drained, erodible silt loams
and gravelly silt loams. The soils have formed in glacial
till of the upland. The depth of the root zone is limited
by a firm, very slowly permeable layer that generally be-
gins at depths between 10 and 18 inches. Above this
layer the soil material is slowly permeable to water and
air. The soils have fair water-supplying capacity. They
warm up slowly in spring. Their natural fertility is
moderate to low. The following soils are in capability
unit VIew-2:

Erie silt loam, 8 to 8 percent slopes, severely eroded.

Hrie silt loam, 8 to 15 percent slopes, severely eroded.

Erie silt loam, 15 to 25 percent slopes. .

Brie silt loam, 15 to 25 percent slopes, moderately eroded.

Volusia gravelly silt loam, 3 to 8 percent slopes, severely eroded.

Volusia gravelly silt loam, 8 to 15 percent slopes, severely

eroded.

Volusia gravelly silt loam, 15 to 25 percent slopes.

Volusia silt loam, 0 to 8 percent slopes, severely eroded.

Volusia silt loam, 8 to 15 percent slopes, severely eroded.

Volusia silt loam, 15 to 25 percent slopes.

Use suitability and management needs—Because of the

risk of erosion and the poor drainage, these soils are best
used for permanent hay crops, pasture, or woodland.

Apply lime and fertilizer in amounts indicated by soil
tests and according to the needs of the particular hay or
pasture crop. Choose a seeding mixture or planting stock
that will tolerate poor drainage. Plow only to reseed the
hayfields or pastures. Cultivate on the contour for re-
seeding. Divert surface water into suitable waterways.

Capability unit View-3

This capability unit consists of moderately sloping to
strongly sloping, erodible fine sandy loams formed in la-
custrine materials. The soils are moderately well drained
to poorly drained. The depth of the root zone is limited -
by a firm, slowly permeable layer that generally beging
at depths between 10 and 18 inches. Above this layer the
soil material is moderately permeable to water and air.
The soils have fair water-supplying capacity. They
warm up slowly in spring. Their natural fertility is low.
The following soils are in capability unit VIew-3:

Wallington fine sandy loam, 8 to 15 percent slopes, severely
eroded.

Wallington fine sandy loam, 15 to 25 percent slopes,

Wallington fine sandy loam, 15 to 25 percent slopes, severely
eroded.

Williamson and Collamer fine sandy loams, 15 to 25 percent
slopes, severely eroded.

Use suitability and management needs.—Because of the
effects of erosion and poor drainage, these soils are best
used for permanent hay crops, pasture, or woodland. In
midseason they are somewhat droughty for high yields
of pasture.

Apply lime and fertilizer in amounts indicated by soil
tests and according to the needs of the particular hay or
pasture crop. Choose a seeding mixture or planting
stock that will tolerate poor drainage. Plow only to re-
seed the hayfields or pastures. Cultivate on the contour
for reseeding. Divert surface water into suitable water-
ways.

Capability unit VIew-4

This capability unit consists of shallow, level to
strongly sloping, poorly drained, erodible silt- loams
formed in glacial till. The depth of the root zone is lim-
ited by a seasonally high water table that occurs at depths
between 6 and 10 inches. It is also limited by weathered
shale that begins at depths between 10 and 18 inches.
Above the water table the soil material is slowly perme-
able to water and air. The soils have fair water-supply-
ing capacity. They warm up slowly in spring. Their
natural fertility is moderate to low. The following soils
are in capability unit View—4:

Allis silt loam, 0 to 3 percent slopes, severely eroded.
Allis silt loam, 3 to 8 percent slopes, severely eroded.
Allis silt loam, 8 to 15 percent slopes, severely eroded.
Allis silt loam, 15 to 25 percent slopes.

Allis silt loam, 15 to 25 percent slopes, severely eroded.

Use suitability and management needs—Because of the
effects of erosion, these shallow soils are best used for per-
manent hay crops, pasture, or woodland.

Apply lime and fertilizer in amounts indicated by soil
tests and according to the needs of the particular hay or
pasture crop. Choose a seeding mixture or planting stock
that will tolerate poor drainage. Plow only to reseed the
hayfields or pastures. Cultivate on the contour for re-
seeding. Divert surface water into suitable waterways.
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Capability unit VIiw-1

This capability unit consists of level to nearly level,
mainly poorly drained to very poorly drained silty clay
loams and silt loams of the tlood plains. The soils are
flooded very frequently. They are ponded longer than
the other soils of the flood plains, remaining under water
for long periods during and following the flood season.
The depth of the root zone is limited by a seasonally high

water table. The water table is at the surface or at depths -

of as much as 12 inches. Above the water table the soil
material is slowly permeable to water and air. The soils
have a high water-supplying capacity. Their natural fer-
tility is high. The following soils are in capability unit
VIw-1:

Sloan silty clay loam, 0 to 8.percent slopes.

Wayland silt loam, 0 to 3 percent slopes.

Use switability and management needs—Because of
frequent flooding and poor surface drainage, these soils
are best used for permanent pasture or woodland. Main-
tain a vigorous stand of plants to control erosion by flood-
waters. Keep the natural drainageways open.

Capability unit Vis-1

This capability unit consists of deep, moderately slop-
ing to strongly sloping, dronghty, erodible, sandy soils
formed in lacustrine materials. They are rapidly perme-
able to water and air and have low water-supplying ca-
pacity. The soils warm up quickly in spring. Their nat-
ural fertility is low. The following soils are in capability
unit VIs-1:

Ottawa fine sandy loam, 8 to 15 percent slopes, severely
eroded.

Ottawa fine sandy loam, 15 to 25 percent slopes.

Ottawa fine sandy loam, 15 to 25 percent slopes, severely
eroded.

Ottawa loamy fine sand, 8 to 15 percent slopes, severely
eroded.

Ottawa loamy fine sand, 15 to 25 percent slopes.

Ottawa loamy fine sand, 15 to 25 percent slopes, severely

eroded.

Use suitability and management needs.—Because of
droughtiness and the effects of erosion, these soils are best
used for permanent hay crops or woodland. They are
too droughty for high yields of permanent pasture.

Apply lime and fertilizer in amounts indicated by soil
tests and according to the needs of the particular hay
crop. Add small amounts of lime, preferably a dolomitic
lime, at frequent intervals, because lime and soluble plant
nutrients leach rapidly from the root zones of these soils.
Choose a seeding mixture or planting stock that will tol-
erate droughty soils. Plow only to reseed hayfields or
pastures. Cultivate on the contour in reseeding. Divert
surface water into suitable waterways.

Capability unit VIle-1

The only soil in the capability unit is Allis silt loam, 25
to 45 percent slopes. This is a shallow, steep, poorly
drained soil formed in glacial till. The depth of the root
zone is limited by a seasonally high water table that oc-
curs at depths between 4 and 8 inches. It is also limited
by the weathered shale that begins at depths between 8
and 18 inches. Above the water table the soil material is
slowly permeable to water and air. The soil has fair to

low water-supplying capacity. Natural fertility is mod-
erate.

Use suitability and management needs.—Because of the
risk of erosion, this soil is best nsed as woodland. Choose
planting stock that tolerates poor drainage. Protect the
woodlands from fire and from grazing by livestock.

Capability unit VIle-2

This capability unit consists of deep, strongly sloping
to very steep, well drained to moderately well drained
soils formed in lacustrine and terrace materials. The
soils are moderately permeable to water and air and have
fair to low water-supplying capacity. Their natural fer-
tility is moderate to low. The following mapping units
are 11 capability unit VIIe-2:

Berrien fine sandy loam, 15 to 25 percent slopes, severely
eroded.
Bscarpments.

Use suitability and management needs.—Because of the
effects of erosion, these steep areas are best used as wood-
land. Most of them are covered with trees. Many cleared
arveas along the lake bluff are severely eroded. Stabilize
these areas through mulching and by planting deep-
rooted trees and shrubs. Locust will grow on these sites.
Maintain a vigorous stand of trees to control erosion.
Protect the woodlands from fire and from grazing by
livestock.

Capability unit VIle-3

This capability unit consists of deep, strongly sloping
to steep, well-drained gravelly sandy loams and gravelly
silt loams. The soils are droughty and erodible. They
have formed on terraces and moraines. They are rapidly
permeable to water and air and have low water-supply-
ing capacity. - Their natural fertility is moderate to high.
The following soils are in capability unit VIIe-3:

Conotton gravelly sandy loam, 15 to 25 percent slopes, se-
verely eroded.

Howard gravelly silt loam, 25 to 40 percent slopes.

Howard gravelly silt loam, 25 to 40 percent slopes, severely
eroded.

Wooster gravelly silt loam, 30 to 40 peércent slopes.

‘Wooster gravelly silt loam, 30 to 40 percent slopes, severely
eroded.

Use suitability and management needs.—Because of the
risk of erosion, these soils are best used as woodland.
Conifers can be grown on them for sale as Christmas
trees. Maintain a vigorous stand of trees to control ero-
sion. Protect the woodlands from fire and from grazing
by livestock.

Capability unit VIle-4

This capability unit consists of strongly sloping to very
steep, moderately well drained to somewhat poorly
drained soils that are dominantly silt loams. These
droughty, erodible soils have formed in glacial till of the
upland. The depth of the root zone is limited by a firm,
slowly permeable layer that generally begins at depths
between 12 and 30 inches. Above this layer the soil mate-
rial is moderately to slowly permeable to water and air.
The soils have fair water-supplying capacity. Their nat-
ural fertility is moderate to low. The following soils are
in capability unit VIIe—4:
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Langford silt loam, 15 to 25 percent slopes, severely eroded.
Langford and Erie silt loams, 25 to 50 percent slopes, severely
eroded.
Manlius and Lordstown soils, shallow, 25 to 80 percent slopes.
Mardin and Volusia gravelly silt loams, 25 to 45 percent
slopes, severely eroded.
Volusia silt loam, 15 to 25 percent slopes, severely eroded.
Use suitability and management needs—Because of the
effects of erosion, these soils are best used as woodland.
Choose planting stock that will tolerate somewhat poor
drainage. Maintain a vigorous stand of trees to control
erosion. Protect the woodlands from fire and from graz-

ing by livestock.

Capability unit VIle-5

This capability unit consists of strongly sloping to very
steep, moderately well drained to poorly drained, erodible
silt loams and gravelly silt loams. The soils have formed
in glacial i1l and lacustrine deposits. The depth of the
root zone is limited by either a seasonally high water
table or by a firm, slowly permeable layer that generally
begins at depths between 8 and 24 inches. Above the
water table or firm layer, the soil material is slowly to
moderately permeable to water and air. The soils have
fair water-supplying capacity. They warm up slowly in
spring. Their natural fertility is moderate to high. The
following soils are in capability unit VIIe-5:

Erie silt loam, 15 to 25 percent slopes, severely eroded.

Langford and Erie silt loams, 25 to 50 percent slopes.

Mardin and Volusia gravelly silt loams, 25 to 45 percent
slopes.

Volusm gravelly silt loam, 15 to 25 percent slopes, severely
eroded.

Use suitability and management meeds.—Because of
their steep slopes and the risk of erosion, these soils are
best used for permanent pasture or woodland. )

Apply lime and fertilizer in amounts indicated by soil
tests and according to the needs of the particular pasture
crop. Maintain a vigorous stand of plants to prevent
landslides and the formation of gullies. Divert surface
water into suitable waterways.

Capability unit VIIw-1

This capability unit consists of moderately well drained
to poorly drained lacustrine sands. Only one miscellane-
ous land type, Beach sand, stabilized, is in the unit. This
land type, also referred to as peninsula sand, is on the
peninsula of Presque Isle. The depth of the root zone is
limited by a water table that occurs in gravel at depths
between 10 and 24 inches. Above the water table the soil
material is rapidly permeable to water and.air. The sur-
face soil has low water-supplying capacity. Natural fer-
tility is low.

Use suitability and management needs—Because of
poor drainage and low fertility, Beach sand, stabilized,
is best kept in woodland and used for wildlife habitats
and reécreation. Maintain a vigorous stand of trees to
control erosion. Protect the woodlands from fire and
from overbrowsing by deer.

Capability unit VIIIw-1
This capability unit consists of soils in which water is

at or above the surface of the soil. The following map-
ping units are in capability unit VIIIw-1:

Fresh water marsh.
Sloan silty clay loam, permanently wet, 0 to 3 percent slopes.
Use suitability and management needs.—Because their
root zones are permanently saturated with water, these
soils can be used only as habitats for waterfowl or other
wildlife.

Capability unit VIIIs-1

This capability unit consists of two miscellaneous land
types, Beach and Riverwash, and Dune sand.. Beach and
Riverwash is made up of materials deposited by water.
After the materials ave deposited, they are either covered
by additional debris or removed by ‘water. Dune sand
consists of sand blown from lacustrine materials and de-
posited in the form of dunes.

Use suitability and management needs—These land
types are suitable for recreational purposes. Until stabi-
lized, neither will support vegetation. Using plants to
stabilize Beach and Riverwash is not practical, and spe-
cial engineering structures wonld be costly and difficult
to install. Dune sand is partly stabilized by stunted veg-
etation. Where feasible, control active dunes by using a
seeding mixture or planting stock that will tolerate
droughty soils.

Management of Orchards, Vineyards,
Pastures, and Woodland

Orchards and wvineyards.—Erie County is important
for the growing of orchard fruits and grapes. Most of
the orchards and vineyards are in an area, 5 to 6 miles
wide, along the lakefront east of Erie in the northeastern
part of the county. The growing season is fairly short in
this area, but it 1s long enough to grow early maturing
varieties of fruit.

Well drained or moderately well drained soils are bet-
ter suited to fruit trees and grapevines than soils that are
poorly drained. In poorly drained soils the roots may
not have enough air to develop properly. As a result,
the trees grow slowly and may die. Trees on poorly
drained soils start their growth later in spring and con-
tinue growing later in summer than trees on well-drained
soils. They often drop their fruit throughout the grow-
Ing season.

Some varieties of apples mature later on poorly drained
soils and the apples have a less desirable color and poorer
keeping quality than apples of similar varieties grown on
well-drained soils. On droughty, sandy and gravelly
soils, some varieties bear fruit of superior flavor and
market quality, but the finer textured soils are better for
light-colored varieties. Apples of the light-colored vari-
eties hold their color better until the fruit has been har-
vested and marketed if they are grown on fine-textured
soils than if they are grown on sandy and gravelly soils.

Grapes grown on poorly drained soils often fail to-
mature properly if the weather is cool and cloudy during
the growing season. If the air is too cool when fruit
trees are in blossom, optimum pollination by insect: activ-
ity does not take place. This causes greater losses than
spring frosts.

Damage to fruit trees by winter freezing of the wood
is not, an important factor in this county. The wood of
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trees growing on poorly drained soils is more likely to be
damaged than that of trees growing on better drained
soils. Some damage has occurred in the lower forks of
sour cherry trees growing on moderately well drained
soils, however, and there has been some damage to the
wood of peach trees. The roots of some trees growing on
poorly drained soils have been damaged, but it is difficult
to determine if the damage was caused by poor aeration
or by freezing. Where rodents are controlled, a cover of
grass sod around the base of the tree will not only give
protection in winter but also will transpire excess water
early in the growing season.

When fruit trees are grown on poorly drained soils,
the kind of rootstock used determines the resistance the
plant has to poor aeration. Some rootstocks are more
able than others to extract plant nutrients, especially
potash, from the soil. Sweet plums, locally called prunes,
tolerate poorly aerated soils. Peaches will not tolerate
poor aeration or poor soil drainage. The best quality
peaches are produced on the sandy or gravelly soils that
are too droughty for optimum yields. ‘

Sweet cherries, grafted on certain rootstocks, tolerate
somewhat poor internal drainage. In the humid climate
along the lakefront in Erie County, however, the highest
quality fruit is produced on the sandy and gravelly soils.
The moisture content of the soils is low at the time the
cherries ripen. This reduces the tendency of the fruit to
crack and rot. Sweet cherry trees are not resistant to
drought. A permanent grass sod is usually kept in ma-
ture orchards of sweet cherry trees as is done in mature
apple orchards. '

Sour cherries grow best on fine-textured, well-drained
soils. They have a high transpiration rate that makes
them susceptible to drought.

Although fruit trees, as a rule, do best on a well drained.
or moderately well drained soil, they require a large
amount of moisture. Generally, the trees need a deep root
zone so they can secure the amount of moisture they need.
On the lake plain in Erie County, however, the cool, hu-
mid climate reduces the rate of transpiration and the
amount of water used. Thus, the trees can be grown on
soils having shallow root zones. Breaking up the pan
layer by deep tillage has been tried in some orchards in
the county, but the benefits lasted for only one growing
season. The heavy subsoil material ran back together
during wet seasons. '

Fruit trees use large amounts of nitrogen and have a
high requirement for potash, but they have a relatively
low requirement for phosphate. The nitrogen is practi-
cally all returned to the soil in the leaves and prunings;
Iittle is removed in the fruit. Likewise, little of the ph%s—
phorus is removed in the fruit, but a large supply of avail-
able phosphorus in the soil will hasten ripening. Much of
the potassium is removed by the fruit. The soils become
depleted quickly if an additional supply of potash is not
added to the soil. Peaches have the highest requirement
for nitrogen of any of the fruit trees grown in the county
and the lowest requirement for potash. Sweet cherries
require less nitrogen than peaches and less potash than
apples. Sour cherries have a higher nitrogen requirement
than sweet cherries. Soils that have been used. for or-
chards over a long period of time are often deficient in
one or more of the minor elements.
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Fruitgrowers in the county have found that the content
of organic matter in the soils used for orchards is even
more important than in the soils used for general crops.
Trees grow with many of their roots covered only by a
layer of organic matter.
In spring and early in summer, the trees in cherry and
peach orchards are clean cultivated. This causes erosion
on sloping soils. This hazard can be eliminated by plant-
ing the trees on the contour, providing diversion terraces
to carry off excess surface water, supplying adequate sod
waterways, and taking special care to keep a large amount
of organic matter in the sarface soil.
Grapes are grown on many different kinds of soils in
Erie County. In some places they are grown on droughty
sands. In others they are grown on poorly drained, fine-
textured soils. The vines live longer and yields are higher
if the vineyards are on well-drained soils. Growers who
have vineyards on poorly drained, fine-textured soils,
however, believe that their grapes have a better quality
and a higher content of sugar than those grown on the
more sandy, droughty soils. If the temperatures during
the growing season are cool, however, and the growing
season is shorter than normal, grapes grown on fine-tex-
tured, poorly drained soils may fail to ripen.
Grapes require a moderate amount of nitrogen and pot-
ash. Adequate phosphate will cause the grapes to mature
more rapidly. Keeping a large amount of organic matter
in the surface soil has increased yields more, however,
than increasing the rate of fertilization beyond the cus-
tomary amount used on-vineyards in the county (7).* The
organic matter helps to conserve moisture and is a good
source of plant nutrients.
Small fruits are grown fairly extensively in the county.
Black raspberries, currants, and strawberries occupy the
largest acreage. Small fruits do not need so extensive a
root zone as fruit trees, but other requirements are some-
what similar to those of fruit trees.
Pastures—In Erie County whiteclover and Canada
bluegrass are the native pasture plants. These can be
grazed in spring and fall because they produce most of
their forage at those times. In summer, grazing is pro-
vided in many places by pasturing the fields where crops
have been harvested. Cradle knolls are common in per-
manent pastures where the soils have not been cultivated.
These make good management difficult by interfering with
mowing and with the movement of machinery.
The permanent pastures respond well to good manage-
ment. The quantity and quality of the forage improves
in pastures that have been topdressed with lime and ferti-
lizer. Also, the spring growth of the plants begins
earlier so that the grazing season is lengthened.
Many of the permanent pastures are in level to nearly
level areas where the soils have poor to very poor infernal
“drainage (fig. 2). These heed to have the natural drain-
ageways kept open and surface water in adjacent higher

Yareas diverted. Proper drainage allows the soils to dry
out sooner in spring so that plants will start their growth
earlier and animals will cause less damage from trampling
when they are allowed to graze.

Some of the permanent pastures are on moderately
steep to steep soils that have moderately good to somewhat

1Ttalic numbers in parentheses refer to Literature Cited, p. 116.
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Figure 2—Permanent pasture on very poorly drained Halsey loam,
0 to 3 percent slopes.

poor internal drainage (fig. 8). Grazing must be regu-
lated carefully in these pastures to protect the sod. In
addition, weeds and brush should be controlled on all
pastures.

Where the soils have poor internal drainage, the pastures
will be improved by reseeding with shallow-rooted grasses
and legumes that tolerate poor drainage.

Woodland.—The highest yields of wood products are
obtained from woodlands that have been protected from
grazing and fire and that are otherwise well managed.
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Figure 3.—Permanent pasture on moderately well drained Lang-
ford silt loam, 15 to 25 percent slopes, moderately eroded.

Protection from grazing is necessary so that desirable
species will have a chance to reproduce. Protection from
fire is necessary both for reproduction of desirable species
and to avoid damage to existing trees. The trees should
be harvested on a sustained-yield basis for the most effi-
cient growth and reproduction and to obtain the highest
possible income from the woodland.

In 1954, approximately 129,300 acres in the county was

“in forests. Forests of northern hardwoods occupied an

estimated 65 percent of the commercial forest land. In
addition, red oak alone occupied about 13 percent of this

TaBLE 1.—Estimated productivity ratings, at two levels of management, for soils used Jor field crops

[In columns A are productivity ratings under normal management, and in columns B are ratings under improved

Productivity ratings
Soils
Corn for grain Corn for silage Oats Mixed hay
(100=80 bu. (100=10 tons (100=55 bu. (100=2.5 tons
per acre) per acre) per acre) per acre)
A B A B A B A B

Allis silt loam,; 0 to-3 percent slopes_ _ ___________._._____. 25 38 40 50 55 70 60 80
Allis silt loam, 0 to 3 percent slopes, severely eroded_ . ____|._______| | |\l 20 40
Allis silt loam, 3 to 8 percent slopes. . _._________________ 38 50 50 70 65 80 60 80
Allis silt loam, 3 to 8 percent slopes, severely eroded.-_.____{._______{________|.______ ||\ .l_.____. 20 40 |
Allis silt loam, 8 to 15 percent slopes._ __________ e 38 50 50 70 65 80 60 80
Allis silt loam, 8 to 15 percent slopes, severely eroded_.____{________|.______ | . | . | ... __ 20 40
Allis silt loam, 15 to 256 percent slopes__ - . ______________ |\ _______|._______|. | T T|LLIITTo 60 80
Allis silt loam, 15 to 25 percent slopes, severely eroded.____|.._____.{________|_______|_T___T_|CITTTTToTTTTTIm T
Allis silt loam, 25 to 45 percent slopes_ _ ____.__.____._._____|. [y Sy W P PSSR SOOI
Beach and Riverwash_________________________ |l |||
Beach sand, stabilized . .. __________________________ | ______ ||| T
Berrien fine sandy loam, 0 to 2 percent slopes_____________ 68 94 80 100 65 70 50 80
Berrien fine sandy loam, 2 to 8 percent slopes____.____.___ 68 94 80 100 55 70 50 80
Berriciin dﬁne sandy loam, 2 to 8 percent slopes, severely 56 88 60 100 36 70 40 | 80

eroded;
Berrien fine sandy loam, 8 to 15 percent slopes__.___ . _____ 50 75 50 80 45 65 50 80
Berri((zindﬁne sandy loam, 8 to 15 percent slopes, severely 50 70 50 80 40 65 20 60

eroded.
Berrien fine sandy loam, 15 to 25 percent slopes.....____. 50 70 50 80 40 65 40 80
Berrien fine sandy loam, 15 to 25 percent slopes, severely |...._.__.|.______ | ______ | ___.___|.______. D N

eroded.
Birdsall silt loam, 0 to 2 percent slopes_ _____________.___|.__.____ 56 oo ______ 80 J._.___. 90 |________ 120
Birdsall silt loam, 2 to 4 percent slopes_ . . - .o ___|._._____ 56 | _ao_._ 80 j___.___. 90 |- 120
Canadice silt loam, 0 to 2 percent slopes_ _ _ ______________|.._____._ 56 [cooo_.-. 80 65 90 80 120
Canadice silt loam, 2 to 8 percent slopes_ _ _______________|._______ 56 |oooo__.. 80 70 90 80 120
Canadice silt loam, 2 to 8 percent slopes, severely eroded__ _|________|._._____|.______ | __._ | |.____._.. 40 80

See footnotes at end of table.
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acreage. Hardwoods alone represented approximately
109,700 thousand cubic feet of growing stock, more than
1 million cords of pulpwood, and 280,300 thousand board
feet of sawtimber.

Conifers, grown for sale as Christmas trees, have be-
come an important source of income in this county. Trees
grown on well-drained or excessively drained soils are of
better quality than those grown on poorly drained soils.
On the better drained soils, the trees grow more slowly
and nitrification is not retarded by poor drainage. Trees
grown on poorly drained soils are of low quality and the
needles have a hight-green color. This light color appears
to result from low nitrification caused by poor internal
drainage. The young trees should be pruned to give them
a better shape.

Locust is in demand for local use as supports for the
wires in vineyards. Locust trees grow well on well-
drained, gravelly and sandy soils. They can be encour-
aged to grow on steep areas or in odd corners not desirable
for other uses.

Productivity and Suitability Ratings

Table 1 shows estimated productivity ratings for repre-
sentative field crops grown in the county. It also gives
suitability ratings for certain specialized crops, fruit trees,
permanent pasture, and woodland.

Each productivity rating denotes the productivity of
the soil for a particular crop in relation to a standard
index of 100. The standard index represents the average
acre yield obtained on the most productive soils in the
county. The average acre yield represented by the stand-
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ard index is given at the head of the columns for each
crop. The average yield figures are based on yields of
crops during favorable growing seasons when the soil sur-
vey was being made.

The productivity ratings are given under two levels of
management. In columns A are ratings to be expected
under the normal, or prevailing, management. These rat-
ings are based on records of yields obtained during favor-
able growing seasons and under management presently
practiced by most of the farmers. In columns B are
ratings that indicate yields that may be obtained in a fa-
vorable season when improved management is practiced.

An index of 50 indicates that the soil is only about half
as productive for the specified crop as a soil with the
standard index of 100. By fertilizing heavily or by using
other intensive management, however, an index of more
than 100 can be obtained for some soils. Howard gravelly
silt loam, 0 to 8 percent slopes, for example, has a rating
of 100 for all crops listed. Consequently, under the pre-
vailing level of management, you can expect to obtain
average yields per acre of 80 bushels of corn grown for
grain, 10 tons of corn grown for silage, 55 bushels of oats,
and 2.5 tons of mixed hay. Under improved management
this soil has a productivity rating of 120 for corn grown
for grain, 130 for corn grown for silage, 115 for oats, and
140 for mixed hay. This means that yields per acre under
improved management would equal 96 bushels of corn
grown for grain, 13 tons of corn grown for silage, about
63 bushels of oats, and 8.5 tons of mixed hay.

No suitability ratings arve given in table 1 for soils
that ave unsuitable for the use specified.

and suitability ratings for soils used for specialized crops, fruit trees, permanent pasture, and woodland

management. Lack of productivity or suitability rating indicates the soil is not suited to the specified crop]

Suitability for 1—
Permanent
Alfalfa Potatoes Grapes Apples Peaches Cherries pasture Woodland. 2
_____________________________ Fair - oo e emmmeeeeeee | PoOT o Fair.
_____________________________ Poor. oo eeeei e PoOT Poor.
_____________________________ Fair. o deeeeeee o Fajr Fair.
_____________________________ Poor— N e eceeeeeememeeeeee o PoOP Poor.
_____________________________ Fair oo eeeco| Fairo .. Fair.
_____________________________________________________________________________________ Poor..__..-__| Poor.
______________________________________________________________________________________ Fair-.._.___..| Fair.
_____________________________________________________________________________________ Poor...__..._.| Poor.
_____________________________________________________________________________________ Fair___.__.._| Fair.
I::ZI:Z::Z::::Z:Z:ZIIZ:ZZ::::::::I:::ZI:Z:ZZ::Z::IZ::ZIZI:I::::ZZI:ZI:ZI: Fair.
Fair_ __ .. _..__ Fair. . ______. Good_ .. .___ Fair_______._ Fair________. Fair__...__.__ Fair_ .- Good.
Fair_ ..o -- Pair. . _._____ Good.__..____ Good .. .__.__ Fair_ .- Fair_ . ______._ Fair__ _._____ Good.
Poora oo Poor.__..____ Fair___.______ Fair__ _____.. Poor_._._____ Poor_________ Poor__o.o_--- Fair,
Good..._--.__ Poor.___.___. Good_._..__. Good . .. _.._ Fair. ... Fair_ oo -_ Fair_ _..____ Good.
POOT - - o e e | m e emea o Poor- o oo PoOr.ceo---- Fair.
Good - - - i | Good - oo e e Fair_ . _cooo-- Gaod.
_____________________________________________________________________________________ Poor..___.___| Fair.
_____________________________________________________________________________________ Fair_.___.__-_.| Poor.
_____________________________________________________________________________________ Good. _.._--.; Good.
______________________________________________________________________________________ Fajr___.__...| Fair,
_____________________________________________________________________________________ Good_.._._.__| Fair.
_____________________________________________________________________________________ Fair______...| Poor.
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Tasre 1.—Estimated productivity ratings, at two levels of management, for soils used for field crops and

[In columns A are productivity ratings under normal management, and in columns B are ratings under improved

Productivity ratings
Soils
Corn for grain Corn for silage Oats Mixed hay
(100=80 bu. (100=10 tons (100=55 bu. (100=2.5 tons
per acre) per acre) per acre) per acre)
A B A B A B A B
Caneadea silt loam, 0 to 2 percent slopes_ - _ .. ________ 50 88 70 90 70 90 80 | + 120
Caneadea silt loam, 2 to 8 percent slopes. . ... ______ 60 94 80 90 80 90 100 120
Cancadea silt loam, 2 to 8 percent slopes, severely eroded_ . _|. . ____ oo . |ooo | 40 100
Caneadea silt loam, 8 to 15 percent slopes oo ___ 60 94 80 90 80 90 100 120
Caneadea silt loarn 8 to 15 percent slopes, severely eroded. o ... |- oo |oo | . 40 100
Caneadea silt loam 15 to 25 percent slopes. - _________ 60 94 80 90 80 90 80 120
Caneadea silt loam, 15 to 25 percent slopes, severely eroded _|_ .. _ |- ____|________{____.__{________f________ 40 80
Chagrin fine sandy loam, 0 to 3 percent slopes. cceceano o 100 120 100 130 70 80 80 120
Chagrin fine sandy loam, 0 to 3 percent slopes, severely |._.____-_| ..o || l|e_..__ 40 120
eroded.
Chagrin silt loam, 0 to 8 percent slopes_ ... ___________ 100 120 100 130 100 115 100 140
Chagrin silt loam high bottom, 0 to 3 percent slopes__..__.__ 100 120 100 130 100 115 100 140
Chagrin silt loam, high bottom 3 to 6 percent slopes_______ 100 120 100 130 100 115 100 140
Chagrin very gravelly loam, fan 0 to 6 percent slopes__.___ 60 88 80 100 55 70 80 120
Conotton gravelly loam, 0 o3 percent slopes_ . o____ 75 88 80 100 65 90 80 120
Conotton gravelly loam, 3 to 8 percent slopes_____________ 60 88 80 100 65 90 80 120
Conotlto; gravelly loam, 3 to 8 percent slopes, severely 44 88 60 100 45 80 40 120
eroded,
Conotton gravelly loam, 8 to 15 percent slopes_.._____._._ 60 88 70 100 55 80 80 120
Conotton gravelly loam, 8 to 15 percent slopes, severely 44 88 60 100 45 80 40 120
eroded.
Conotton gravelly sandy loam, 3 to 8 percent slopes_______ 60 88 80 100 55 70 80 120
Conotton gravelly sandy loam, 3 to 8 percent slopes, 38 88 60 100 36 70 40 120
severely eroded.
Conotton gravelly sandy loam, 8 to 15 percent slopes.___ .. 50 88 60 100 55 70 60 120
Conotton gravelly sandy loam, 8 to 15 percent slopes, 44 88 60 100 36 70 40 120
severely eroded.
Conotton gravelly sandy loam, 15 to 25 percent slopes_____ 50 80 60 100 55 70 60 120
Conotton gravelly sandy loam, 15 to 25 percent slopes, | ______ | ______ | _____ | Ao
severely eroded.
Conotton coarse sandy loam, 0 to 8 percent slopes_._____. 60 88 80 100 55 70 80 120
Conotton coarse sandy loam, 0 to 8 percent slopes, severely 38 88 60 100 36 70 40 120
eroded.
Conotton coarse sandy loam, 8 to 15 percent slopes._._____ 50 88 60 100 55 70 60 120
Conotton coarse sandy loam, 8 to 15 percent slopes, severely |________|________|_______ . ___|.__.___ 1 ______. 20 80
eroded.
Conotton coarse sandy loam, 15 to 25 percent slopes_ .. .| _____ | ______ | _ | oo | __ 60 120
Conotton coarse sandy loam, 15 to 25 percent slopes, {________| _______|__.____ | . ___ A\ __ |- .___. 20 80
severely eroded.
Conotton gravelly sandy loam, moderately well drained <0 106 80 120 70 a0 80 120
variant, 0 to 3 percent slopes.
Conotton gravelly sandy loam, moderately well drained 80 106 80 120 80 90 80 140
variant, 3 to 8 percent slopes.
Conotton gravelly sandy loam, moderately well dr; mned 75 04 60 100 65 90 40 80
variant, 3 to 8 percent slopes, severely eroded.
Dalton silt loam, 0 to 2 percent slopes. _ ... _._ 30 38 50 70 65 90 40 120
Dalton silt loam, 2 to 8 percent slopes. _ ... ____ 60 88 70 100 70 90 70 120
Dalton silt 10fLm, 2 to 8 percent slopes, moderately eroded.__ 60 88 70 100 70 00 70 120
Dune sand_ _ .o e 20 80
Ellery and Alden silt loams, 0 to 4 percent slopes_ . _______[._______ 50 | ____ 70 | 80 40 80
Frie silt loam, 0 to 3 percent slopes__ .. ___________ 30 38 50 70 65 90 40 120
Erie silt loam, 3 to 8 percent slopes____________________.__ 60 88 70 100 70 90 70 120
Tirie silt loam, 3 to 8 percent slopes, moderately eroded . ___ 60 88 70 100 70 90 70 120
Frie silt loam, 3 to 8 percent slopes, severely eroded_______|________|________|.______ A\ .. __ . . ___ 40 80
Trie silt loam, 8 to 15 percent slopes____._______________ 50 60 50 100 70 90 60 120
Erie silt loam, 8 to 15 percent slopes, moderately eroded. _. 50 60 50 100 70 90 60 120
Trie silt loam, 8 to 15 percent slopes, severely eroded______|________|\________|_______|\ec___ N ___.___ 40 80
Erie silt loam, 15 to 25 percent slopes_ _ - _ - oo e 60 120
Trie silt loam, 15 to 25 percent slopes, moderately eroded . | ___ ___ |- _ .\ __ |\l ____ 60 120
Erie silt loam, 15 to 25 percent slopes, severely eroded_____{_______ | _____ 1 _ |
Escarpments. _ _____ ... .| eee oo e e e
Fredon loam, 0 to 3 percent slopes. . _ . ____.______ 38 50 40 60 70 100 80 120
Fredon loam, 3 to 8 percent slopes. .- ... ___.____.___ 60 88 70 90 70 110 100 140
Fresh water marsh_ e io e e e e
Halsey loam, 0 to 3 percent slopes___.____.__.___________. 25 55 40 60 65 90 80 120
Howard gravelly silt loam, 0 to 3 percent slopes_ __ . ______ 100 120 100 130 100 115 100 140
Howard gravelly silt loam, 3 to 8 percent slopes. . __,.____ 100 120 100 130 100 115 100 140

See footnotes at end of table,
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suitability ratings for soils used for specialized crops, fruit trees, permanent pasture, and woodland—Continued

management. Lack of productivity or suitability rating indieates the soil is not suited to the specified cropl

Suitability for 1—

Alfalfa

Potatoes

Grapes

Apples

Peaches

Cherries

Permanent
pasture

Woodland 2

Good
Good

Good__._____

Good___.____

Good

Fair

Good

Good.
Good.
Fair.
Good.
Fair.
Good.
Fair.
Excellent.
Excellent.

Excellent.
Excellent.
Excellent.

Good.
Good.

Good.

Fair.

Good.
Fair.

Good.
Poor.

Good.
Fair.

Good.
Fair.

Good.
Poor.

Good.
Good.
Good.

Fair.
Fair.
Fair.
Fair

Poor.
Fair.
Fair.
Fair.
Poor.

to unsuitable.

1 Fair.

" Fair.
Poor.
Fair.
Fair.
Poor.
Poor to good.
Good.
Good.

Fair.
Good.

Good.
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TasLe 1.—Estimated productivity ratings, at two levels of management, for soils used for field crops and

[In eolumns A are productivity ratings under normal management, and in columns B are ratings under improved

Produetivity ratings
Soils
Corn for grain Corn for silage Oats Mixed hay
(100=80 bu. (100=10 tons (100=55 bu, (100=2.5 tons
per acre) per acre) per acre) per acre)
A B A B A B A B
Howard gravelly silt loam, 3 to 8 percent slopes, severely 75 120 70 130 70 115 80 140
eroded.
Howard gravelly silt loam, 8 to 15 percent slopes__________ 100 120 90 120 90 110 100 140
Howard gravelly silt loam, 8 to 15 percent slopes, severely |____ 1. oo {oocomoo oo . 80 120
eroded.
Howard gravelly silt loam, 15 to 25 percent slopes. ... .. 80 94 80 100 65 90 80 120
Howard gravelly silt loam, 15 to 25 percent slopes, severely |_______ oo |oeeo oo . 60 100
eroded.
Howard gravelly silt loam, 25 to 40 percent slopes. . .| _ oo oo oo 80 120
Howard gravelly silt loam, 25 to 40 percent slopes, severely |___ |- coeooo)o oo e e
eroded.
Langford silt loam, 0 to 8 percent slopes_ _.__._______.____ 80 94 80 100 90 110 80 120
Langford silt loam, 0 to 8 percent slopes, moderately eroded.. 80 94 80 100 90 110 80 120
Langford silt loam, 0 to 8 percent slopes, severely eroded-._ 70 94 70 100 80 110 40 100
Langford silt loam, 8 to 15 percent slopes_ . ____________ 80 94 80 100 90 110 ‘80 120
Langford silt loam, 8 to 15 percent slopes, moderately 80 94 80 100 90 110 80 120
eroded.
Langford silt loam, 8 to 15 percent slopes, severely eroded.- - 70 94 70 100 80 110 40 80
Langford silt loam, 15 to 25 percent slopes_ ... ___.______ 80 94 80 100 90 110 80 120
Langford silt loam, 15 to 25 percent slopes, moderately 80 94 80 100 90 110 80 120
eroded.
Langford silt loam, 15 to 25 percent slopes, severely eroded.|________|._._____ [ERRUIUUIPREY FERPRPURI ISR VNP IEUIUIPIUN SR
Langford and Erie silt loams, 25 to 50 percent slopes. .- _|______ __{ooofooeo|eeeeeeee e
Langford and FErie silt loams, 25 to 50 percent slopes, | ______ |- oo oommmmmcn| oo oo e, 1S [EIN IUOER
severely eroded. )
Lobdell silt loam; 0 to 3 percent slopes.___ - __________ 88 112 100 130 70 110 80 120
Lobdell silt loam, 0 to 3 percent slopes, severely eroded__ .| ____ | o o) e fe___ 40 100
Lobdell silt loam, high bottom, 0 to 3 percent slopes_______ 88 112 100 130 70 110 80 120
Lobdell silt loam, high bottom, 3 to 6 percent slopes_..._.__ 88 112 100 130 70 110 80 120
Mahoning silt loam, 3 to 8 percent slopes_ . ... __.______ 75 88 80 100 90 110 80 120
Mahoning silt loam, 3 to 8 percent slopes, moderately 75 88 80 100 90 110 80 120
eroded.
Mahoning silt loam, 8 to 15 percent slopes. ... __.______ 75 88 80 100 90 110 80 120
Mahoning silt loam, 8 to 15 percent slopes, moderately 75 88 80 100 90 110 80 120
eroded. )
Mahoning silt loam, 8 to 15 percent slopes, severely eroded. 60 88 70 100 80 110 40 80
Manlius and Lordstown soils, shallow, 8 to 25 percent slopes. 35 70 40 80 60 100 50 100
Manlius and Lordstown soils, shallow, 25 to 80 pereent |_______ | o |oeoeoo|o o e oo
slopes.
Mardin gravelly silt loam, 3 to 8 percent slopes__.__.._____ 80 94 80 100 90 110 80 120
Mardin gravelly silt loam, 3 to 8 percent slopes, severely 38 75 50 80 70 110 40 100
eroded.
Mardin gravelly silt-loam, 8 to 15 percent slopes__________ 80 94 80 100 90 110 80 120
Mardin gravelly silt loam, 8 to 15 percent slopes, severely 38 75 50 80 70 110 40 100
eroded.
Mardin gravelly silt loam, 15 to 25 percent slopes_._._..__ 80 94 80 100 90 110 80 120
Mardin gravelly silt loam, 15 to 25 percent slopes, severely |____ ___ | |oo oo 40 80
eroded.
Mardin and Volusia gravelly silt loams, 25 to 45 percent |_______ | . |ooomo o] oo e
slopes.
Mardin and Volusia gravelly silt loams, 25 to 45 percent |____ .. _|o oo |omooooo e eeaeoae SRR FEUIURPUNUININ SRR
slopes, severely eroded.
Miner silt loam, 0 to 3 percent slopes_ . .| _______ 50 [--coo-ae (VI P 80 40 80
Muck and Peat_ _ _ e _ R B 88 |- 120 |- .- 110 (o b .
Ottawa loamy fine sand, 0 to 2 percent slopes_._._________ 38 75 60 100 35 45 40 100
Ottawa loamy fine sand, 2 to 8 percent slopes______._._____ 38 75 50 100 27 35 40 100
Ottawadloamy fine sand, 2 to 8 percent slopes, severely 25 75 40 90 18 35 20 80
eroded. :
Ottawa loamy fine sand, 8 to 15 percent slopes______...__.. 38 75 50 90 27 35 40 100
Ottawa loamy fine sand, 8 to 15 percent slopes, severely |____ | o |ooooo o |oo e 20 80
eroded.
Ottawa loamy fine sand, 15 to 25 percent slopes__________ | ____ . |oaoo oo |eoam e 40 100
Ottawa loamy fine sand, 15 to 25 percent slopes, severely | _______| . [ ___f _______| . _|.i______ 20 80
eroded.
Ottawa fine sandy loam, 0 to 2 percent slopes____________ 68 94 60 100 55 65 80 120
Ottawa fine sandy loam, 2 to 8 percent slopes.__..___.__.___ 60 94 60 100 45 55 80 120

See footnotes nt end of table.
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management. Lack of productivity or suitability rating indicates the soil is not suited to the specified crop]
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Suitability for 1—

Alfalfa

Potatoes

Grapes

Apples

Peaches

Cherries

Permanent
pasture

Woodland 2

Excellent_____
Excellent__.__

Excellent.
Good.
Excellent.
. Ixcellent.
Good.
Good.

Good.
Good.

Fair.
Good to fair.
Fair to poor,

Good.
Good.

Good.
Fair.

Good.
Fair.

Good to fair.
Fair to poor.

Poor.
Poor.
Good.
Good.
Fair.

Good.
-Poor.

Fair.
Poor.

Good.

Good.
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TasLe 1.—Estimated productivity ratings, at two levels of management, for soils used for field crops and

[Tn columns A are productivity ratings under normal management; and in columns B are ratings under improved

Productivity ratings
Soils
Corn for grain Corn for silage Oats Mixed hay
(100=280 bhu. (100=10 tons (100==55 bu. (100=2.5 tons
per acre) per acre) per acre) per acre)
A B A B A B A B
Ottm\('iadﬁnc sandy loam, 2 to 8 percent slopes, severely 38 94 50 100 35 55 40 120
eroded.
Ottawa fine sandy loam, 8 to 15 percent slopes.__.___._____ 60 094 60 100 45 55 60 120
Ottawa fine sandy loam, 8 to 15 percent slopes, severely | ______ | | o | |l . 40 100
eroded.
Ottawa fine sandy loam, 15 to 25 percent slopes._. - - .- | V.o |ocooo e e 60 100
Ottawa fine sandy loam, 15 to 25 percent slopes, severely | _ | |0 |oeo oo 20 80
eroded.
Phelps gravelly silt loam, 0 to 3 percent slopes____________ 04 120 100 130 90 115 100 120
Phelps gravelly silt loam, 3 to 8 percent slopes_.__._.______ 94 120 100 130 90 115 100 140
Phelps gravelly silt loam, 3 to 8 percent slopes, severely 88 112 80 120 70 110 80 120
eroded.
Phelps gravelly silt loam, 8 to 15 percent slopes___________ 94 120 100 130 90 115 100 140
Phelps gravelly silt loam, 8 to 15 percent slopes, severely 88 112 80 120 70 110 80 120
eroded.
Platea silt loam, 0 to 2 percent slopes_ .- __ . ____.._ 30 38 60 90 70 90 60 120
Platea silt loam, 2 to 8 percent slopes..________ . __.__._ 50 88 60 90 70 90 G0 120
Platea silt loam, 2 to 8 percent slopes, severely eroded_ - |- ____ f. . ___\______|oo e | 20 100
Platea silt loam, 8 to 15 percent slopes. ... ______.. 60 88 60 90 70 90 60 120
Platea silt loam, 8 to 15 percent slopes, severely eroded - _ |- _ . _|oo o |ooom oo e 20 100
Platea silt loam, 15 to 25 percent slopes_.___ . _____.__.__ GO 88 60 90 70 90 60 120
Platea silt loam, 15 to 25 percent slopes, severely eroded - _ | ______ |\ oo e __l________ 20 100
Platea silt loam, moderately well drained variant, 0 to 2 60 88 70 100 90 110 80 140
percent slopes.
Platea silt loam, moderately well drained variant, 2 to 8 75 100 80 100 90 110 80 140
percent slopes.
Platea silt loam, moderately well drained variant, 2 to 8 38 80 50 9% 70 110 40 120
percent slopes, severely eroded.
Platea silt loam, moderately well drained variant, 8 to 15 75 100 80 100 90 110 80 140
percent slopes.
Platea silt loam, moderately well drained variant, 8 to 15 38 80 50 90 70 110 40 120
percent slopes, severely eroded.
Platea silt loam, moderately well drained variant, 15 to 25 75 100 80 100 90 110 80 140
percent slopes.
Platea silt loam, moderately well drained variant, 15 to 25 |___ . ___ _|_ | oo el 40 120
percent slopes, severely eroded.
Rimer fine sandy loam, 0 to 2 percent slopes._._ ... _.. 38 60 50 80 A5 |__ . 40 120
Rimer fine sandy loam, 2 to 8 percent slopes_._____._.____. 38 60 50 80 55 | ______ 40 120
Rimer fine sandy loam, 2 to 8 percent slopes, severely eroded _|____.___|-_ AU NS TR R AR 20 80
Scio silt loam, 0 to 3 percent slopes___ ... _.___. 94 120 100 130 90 115 100 120
Scio silt loam, 3 to 8 percent slopes____ ... 94 120 100 130 90 115 100 140
Scio silt loam, 8 to 15 percent slopes_ . ____ .. __.______ 94 120 100 130 90 115 100 140
Scio silt loam, 8 to 15 percent slopes, severely eroded______ 80 110 90 120 80 115 80 120
Sloan silty elay loam, 0 to 3 percent slopes_ - . ____|._______ [T RN, SR VRS USSR SRR S
Sloan silty clay loam, permanently wet, 0 to 3 percent |________|._ [N IR SEUURNN RN RSN N DRI S
slopes.
Trumbull silt loam, 0 to 3 percent slopes__ . _________. 38 50 50 80 70 100 60 120
Trumbull silt loam, 0 to 3 percent slopes, severely eroded - _|._ ... _|o oo |ecmm oo . 40 120
Trumbull silt loam, 3 to 8 percent slopes_.____________.__. 44 55 60 80 70 100 60 120
Trumbull silt loam, 3 to 8 percent slopes, moderately 44 55 60 80 70 100 60 120
eroded.
Trumbull silt loam, 3 to 8 percent slopes, severely eroded - _ |- _____|o o _{ | _|ee o ____.. 40 120
Trumbull silt loam, 8 to 15 percent slopes_____.__________ 44 55 60 80 70 100 60 120
Trumbull silt loam, 8 to 15 percent slopes, moderately 44 55 60 80 70 100 60 120
eroded.
Trumbull silt loam, 8 to 15 percent slopes, severely eroded. _|________|-_ RSSO [EPUUUSSUN S SOOI ISP ARSI AU,
Unadilla fine sandy loam, 0 to 3 percent slopes_____._.____. 100 120 100 130 90 110 80 140
Unadilla fine sandy loam, 3 to 8 percent slopes___________. 100 120 100 130 90 110 80 120
Unadilla fine sandy loam, 3 to 8 percent slopes, severely 75 120 80 120 70 110 60 80
eroded.
Unadilla fine sandy loam, 8 to 15 percent slopes__________. 100 120 90 120 90 110 80 120
Unadilla fine sandy loam, 8 to 15 percent slopes, severely |- |- oo |ooeo o oo fe . 40 80
eroded.
Volusia gravelly silt loam, 0 to 8 percent slopes___________ 50 60 50 70 65 90 40 120
Volusia gravelly silt loam, 3 to 8 percent slopes_....._____. 60 75 70 100 70 90 70 120
Volusila 1gmvclly silt loam, 3 to 8 percent slopes, severely | ______ .. __ | __ .| |_.___ - 20 80
eroded.

See footnotes at end of table.
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Suitability for 1—
Permanent
Alfalfa Potatoes Grapes Apples Peaches Cherries pasture Woodland ?
Pair__________ Poor_._._.___ Good__._____ Good________ Good___.____ Good______.. Poor__ .. _____ Fair.
Good_________ Poor_. . _.___ Good. ... Good__._____ Good_ . ______ Good__ ___... Poor_______._ Good.
Fair e Fair. o o e e Fair.
Pair_ oo || e Fair . e Poor_.___._._ Good.
Poor. || Poor. o | e Fair.
Fair____._____ Good _ _ e a2 Good_ _.___.__ Good.
Good____.____ Good _ - o b e oL Good__ ___.__ Good.
Fair__________ Fair. e e | Good_____.__ Good.
Fair___.___.___ Good - - o e e e Good_ . _.____ Good.
Poor__ oo e e e e Fair__ ... __ Good.
_____________________________ Poor- - — - e Y. -] Good . - ._____| Fair.
_____________________________ Fair- - oo oo e e _| Good_ - _-____| Good.
_____________________________________________________________________________________ Fair_________| Fair.
_____________________________________________________________________________________ Good.___.___| Good.
_____________________________________________________________________________________ Fair__._-_.___| Poor.
_____________________________________________________________________________________ Cood___.-___] Good.
_____________________________________________________________________________________ Fair___.._-_.__| Poor.
Poor_ _ .. Fair. e e Good__.__-__ Good.
Pair_ o |- Fair_ .- _____. S ISP IR Good_______. Good.
PoOT - - oo oo e e e e Good___-____ Fair.
Fair_ | Pair e - o ) e e Good__._.___ Good.
PoOr o oo oo e e e e Good______ _.| Fair.
Fair o ol e ] e e e et Good_ ... __ Good.
PoOT - - o e e e e et e e Fair_ _.__-__. Fair.
_______________ Poor.———— | Fair_ . oo | POOToeuee__| Pooro...____| Poor._____.__.| Poor__.______| Fair.
_______________ Poor.. .| Good_ o .___| Poor——————___[{ Poor_________| Poor_________| Fair__...__._| Good.
___________________________________________ Poor...-—-__{ Poor_.______._| Poor___..._.__|{ Poor..___.___| Poor.
Pair_ .. ______. Good.__._____ Good_____.__ Good_ - ______ Good______.. Good________ Good__.____. Good.
Good.____.___ Good. . __.___ Good_ . __.___. Good____._._ Good__._.____ Good_.__._.. Good___.___._ Good.
Good_____.___ PFair_________ Good._ . __.____ Good.____..__ Good _ | Good_ _..____ Good.
Poor_ .| .. Poor___..__._ Poor - | Fairo.__.__-__ Fair.
_____________________________________________________________________________________ Fair._..__-_.| Poor.
_____________________________________________________________________________________ Fair___._____| Fair.
_____________________________________________________________________________________ Poor_________| Poor.
_____________________________________________________________________________________ Good_.._..__| Good.
[ FEURURPURENU SIRURIRIPRIP U EPRPNS FNS USRNSSR JSIPIPIRIRURERUUE FOREP U Good__._.___ Good.
______________________________________________________________________________________ Good________| Fair.
_____________________________________________________________________________________ Cood._.._.._| Good.
_____________________________________________________________________________________ Good_.._..__| Good.
_____________________________________________________________________________________ Good_____.___} Fair.
Good._.____.__ Good_____.__ Good___.___. Good_ . ______ Good_.._____ Good_ ______. Good. _..____ Good.
Good..__.____ Good____..__ Good___..._. Good___.__.__ Good____._._ Good__ _._.__._ Good__._____ Good.
Good_________ Fair. . ______ Good.__._._. Good__.__.__ Good._.____.__ Good______._ Fair_ .- ____ Good.
Good.____.____ Good________ Good________ Good._______ Good. . _._._. Good_______. Good________ Good.
Fair. e | Fair_ oo Pair_________ Good.
_____________________________ Poor— N o] Fadr_ . ____| Fair.
_____________________________ Fair - oo e 22| Good . _______| Fair.
_____________________________________________________________________________________ Poor______...| Poor.
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TaBLE 1.—Estimated productivity ratings, at two levels of management, for soils used for field crops and

[In columns A are productivity ratings under normal management, and in columns B are ratings under improved

Productivity ratings
Soils
Corn for grain Corn for silage Oats Mixed hay
(100=80 bu. (100=10 tons (100=55 bu. (100=2.5 tons
per acre) per acre) per acre) per acre)
A B A B A B A B
Volusia gravelly silt loam, 8 to 15 percent slopes__________ 60 75 70 100 70 90 70 120
Volusia Cigmvelly silt loam, 8 to 15 percent slopes, severely |- | o ool | em o ]eee ol 20 80
eroded.
Volusa gravelly silt loam, 15 to 25 percent slopes_ ... | oo ||| 60 120
Volusia gravelly silt loam, 15 to 25 percent slopes, severely |___ .| e oo oo
eroded.
Volusia silt loam, 0 to 3 percent slopes___ oo ... 50 60 50 70 65 90 40 120
Volusia silt loam, 3 to 8 percent slopes_ . ____.__ 60 75 70 100 70 90 70 120
Volusia silt loam, 0 to 8 percent slopes, severely eroded . - (- |eeeeno oo [oom e 20 80
Volusia silt loam, 8 to 15 percent slopes. .o .- _-oao_ 60 75 70 1) 70 90 70 120
Volusia silt loam, 8 to 15 percent slopes, severely eroded . _ .| __ |- jo_._____|-.o._ NS [, U 20 80
Volusia silt loam, 15 to 25 percent slopes .o oo oo m e e 60 120
Volusia silt loam, 15 to 25 percent slopes, severely eroded_ _{_ . . _ |- | oo e e
Wallington silt loam, 0 to 2 percent slopes_. .. .. 50 60 60 90 65 90 40 120
Wallington silt loam, 2 to 8 percent slopes.. ... _._._.__ 60 75 60 90 70 90 60 120
Wallington silt loam, 2 to 8 percent slopes, severely eroded_|. .. __ oo f L |ooo o eeoaaa]aaeas 20 80
Wallington silt loam, 8 to 15 percent slopes......___._.._ 60 75 60 90 70 90 60 120
Wallington fine sandy loam, 0 to 2 percent slopes____..___ 50 60 50 80 65 90 40 120
Wallington fine sandy loam, 2 to 8 percent slopes__ _...... 60 75 70 100 70 90 60 120
Wallington fine sandy loam, 2 to 8 percent slopes, severely 25 50 40 70 55 90 20 80
eroded.
Wallington fine sandy loam, 8 to 15 percent slopes____.... 50 75 60 100 70 90 60 120
Wallington fine sandy loam, 8 to 15 percent slopes, severely (- .. o |-aeco oo {aemmo e [eee o 20 80
eroded.
Wallington fine sandy loam, 15 to 25 percent slopes. o oo - ]a oo |oomoao|on e emmma |l 60 120
Wallinggon fine sandy loam, 15 to 25 percent slopes, severely |- |- oo |n o e e emm e e e 20 80
eroded. )
Wauseon fine sandy loam, 0 to 2 percent slopes._____....__ 25 50 60 80 45 65 20 80
Wayland silt loam, 0 to 3 percent slopes. - oo e e m e m e e e a ool
Williamson and Collamer fine sandy loams, 0 to 2 percent 75 88 90 110 - 90 110 80 120
slopes. :
Williamson and Collamer fine sandy loams, 2 to 8 percent 75 88 90 110 90 110 80 120
slopes.
Williamson and Collamer fine sandy loams, 2 to 8 percent 60 88 70 100 70 110 40 120
slopes, severely eroded.
Williamson and Collamer fine sandy loams, 8 to 15 percent 75 88 90 110 90 110 80 120
slopes.
Williamson and Collamer fine sandy loams, 8 to 15 percent 65 88 80 110 80 110 40 120
slopes, severely eroded.
Williamson and Collamer fine sandy loams, 15 to 25 percent 75 88 90 110 90 110 80 120
slopes.
Willizlm)mson and Collamer fine sandy loams, 15 t0 25 percent |- | comco|ommc oo e ce e mae 40 120
slopes, severely eroded.
Williamson and Collamer silt loams, 0 to 2 percent slopes__ 75 88 80 100 90 110 80 120
Williamson and Collamer silt loams, 2 to 8 percent slopes__ 75 88 80 100 90 110 80 120
Williamson and Collamer silt loams, 8 to 15 percent slopes._ 75 88 80 100 90 110 80 120
Wooster gravelly silt loam, 3 to 12 percent slopes. . ._____. 100 120 100 130 100 115 100 140
Wooster gravelly silt loam, 12 to 20 percent slopes_ . __.___ 100 120 100 130 100 115 100 140
Wooster gravelly silt loam, 20 to 30 percent slopes.._..-- 100 120 100 130 100 115 80 140
Wooster gravelly silt loam, 30 to 40 percent slopes._ - - - | e amme e meam | e e
Wooster gravelly silt loam, 30 to 40 percent slopes, severely |- |- oo e fr oo
eroded.

1 For grapes, apples, peaches, and cherries, ratings are given only for soils on parts of the lake plain having a favorable climate.
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suitability ratings for soils used for specialized crops, fruit trees, permanent pasture, and woodland—Continued

management.

Lack of productivity or suitability rating indicates the soil is not suited to the specified crop]

29

Suitability for 1—

Alfalfa

Potatoes

Apples

Peaches

Cherries

Permanent,
pasture

Woodland 2

Fair.
Poor.

Fair.
Poor.

Fair,
Fair.
Poor.
Fair.
Poor.
Fair.
Poor.
Poor.
Fair.
Poor.
Fair,
Fair.
Fair.
Poor.

Fair.
Poor.

Fair.
Poor.

Poor.
Fair.
Good.

Good.
Fair,
Good.
Fair.
Good.
Fair.

Fair,

Good.
Good.
Good.
Good.
Good.
Good.

Fair.

2 Refers to trees that are native to the soils.
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Engineering Applications

This soil survey report for Erie County, Pa., contains
information that can be used by engineers to—

(1) Make soil and land use studies that will aid in se-
lecting and developing industrial, business, residen-
tial, and recreational sites.

Make estimates of runoff and erosion characteris-

tics for use in designing drainage structures and in

planning dams and other structures for soil and
water conservation.

Estimate the -suitability of sites for disposal of

liquid waste from processing plants.

Estimate the nature of material encountered when

excavating for buildings and other structures.

Make reconnaissance surveys of soil and ground

conditions that will aid in selecting highway and

airport locations and in planning detailed soil sur-
veys of the intended locations.

Locate sand and gravel for structural uses.

Correlate pavement performance with the types of

soil and thus develop information useful in design-

ing and maintaining pavements on these soil types.

(8) Determine the suitability of soil units for cross-
country movement of vehicles and construction
equipment.

(9) Supplement information obtained from other pub-
lished maps, reports, and aerial photographs for
the. purpose of making available soil information
that can be used readily by engineers.

The mapping and the descriptive report are somewhat
generalized and should be used only in planning more de-
tailed field surveys to determine the in-place condition of
the soil at the site of proposed engineering construction.

Definitions of Terms

Some of the terms used by the agricultural soil scientist
may be unfamiliar to the engineer, and some words—ifor
example, soil, clay, silt, sand, and aggregate—may have
special meanings 1n soil science. These and other special
terms that are used in the soil survey report are defined in
the glossary in the back part of the report.

Engineers commonly use two classification systems that
express, by means of symbols, the relative suitability of
soil materials for use in structures. These classification
systems, as well as several engineering terms (7) that may
be unfamiliar, are explained as follows:

AASHO system (2).—Most highway engineers classify
soil materials in accordance with the system approved by
the American Association of State Highway Officials. In
this system soil materials are classified in seven principal
groups. The groups range from A-1, consisting of grav-
elly soils of high bearing capacity, to A-7, consisting of
clayey soils having low strength when wet. Within each
group the relative engineering value of the soil material
1s indicated by a group index number. Group indexes
range from 0, for the best materials, to 20, for the poorest.

Unified system (13).—In this system soil materials are
identified as coarse grained (8 classes), fine grained (6

TasLe 2. —FEstimated physical properties

Symbol Reac-
01’}1, map Soil mapping unit Description Depth tion
X Inches pH
AaA Allis silt loam, 0 to 3 percent slopes_.___._.____ Shallow, poorly drained, acid soils formed mainly 0to7 6.0
AaA3 Allis silt loam, 0 to 3 percent slopes, severely from thin glacial till; in general, weathered shale 7 to 18 5. 8
eroded. occurs at depths ranging from 12 to 30 inches;
AaB Allis silt loam, 3 to 8 percent slopes. depth to the scasonally high water table ranges
AaB3 Allis silt loam, 3 to 8 percent slopes, severely from 0 to 12 inches.
eroded.
AaC Allis silt loam, 8 to 15 percent slopes.
AaC3 Allis silt loam, 8 to 15 percent slopes, severely
eroded.
AaD Allis silt loam, 15 to 25 percent slopes.
AaD3 Allis silt loam, 15 to 25 percent slopes, severely
eroded.
AaE Allis silt loam, 25 to 45 percent slopes. .
Ba Beach and Riverwash.___ .. ____.. ... Deep, gravelly and sandy alluvium and beach 0tod84 ... ...
strands; the water table is at the level of Lake
Erie or of streams, and in many places it is at
the surface.
Bb Beach sand, stabilized__________ . ... Deep, sandy deposits just above the level of Lake 0to 120 |- _____
Trie; the water table is at depths ranging from
0 to 24 inches.

See footnotes at end of table.
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classes), or highly organic (1 class). The symbols ex-
pressing these various classes are shown in tables 2 and 4.

Liqued limit—The moisture content at which the soil
material passes from a plastic to a liquid state.

Plasticity index~—The numerical difference between the
liguid limit and plastic limit. The plasticity index indi-
cates the range of moisture content within which a soil
material is plastic.

Shrink-swell potential—The indication of the volume
change to be expected in soil material with changes in the
content of moisture.

Soil Engineering Data and Recommendations

Some engineering information can be obtained from the
soil map. It will often be necessary, however, to refer to
other parts of the report, particularly to the sections, De-
scriptions of the Soils, Use and Management of the Soils,
Formation and Classification of the Soils, and Geology.

Tables 2 and 3 give engineering data on the soils of Erie
County. Information in these tables is based on the engi-
neering test data in table 4 and on material from other
parts of the report. Table 2 shows estimated physical
properties of the soils significant to engineering. Table
3 gives factors important to engineering and also hazards
that affect different kinds of engineering on the various
soils.

In table 4 supplementary engineering. information is
given. The engineering data were obtained during the

of the soils stgnificant to engineering

PENNSYLVANIA 31
construction of the Erie Thruway. This table was in-
cluded to provide additional information for engineers
who will be working with the soils.

As shown in table 3, the position of the water table and
the drainage characteristics of the soils help determine
the suitability ratings of the $oils as sources of borrow
materials. Areas of poorly drained and very poorly
drained soils occur on valley floors and also on the upland.
Some of these soils contain highly organic materials that
should be removed from the roadway section and replaced
with suitable materials, Some soils, particularly those
near French Creek, may be flooded frequently. In this
and in other low-lying areas, roads should be built on em-
bankments so that the pavement surface is at least 3 feet
above the level reached by the water table.

In areas of moderately well drained to poorly drained
soils, earthwork is difficult when the water table is high
or when there are prolonged wet periods. Seepage along
the back slopes of cuts may cause slumping of the overly-
ing materials. The high water table beneath the road
pavement may cause freezing and thawing in the satu-
rated subgrade. This may result in differential volume
change, causing the pavement to break. These areas
should be inspected closely to determine the need for in-
terceptor drains and underdrains and to determine the
proper location of the road grade in relation to the water
table. The best time to work in these areas is during July
and August. The average depth of frost penetration has -
been estimated to be 38 inches.

532937—60——3

Classification Percentage passing
sieve—
Shrink-swell
Percolation rate 3 Structure potential
No. 200 No. 4
Unified ! AASHO? (0.074 (4.7 mm.)
mm.)
Inches per hour
OLor ML_______ A-4____ 75 90 { 0.63t02.0____._____ Weak, fine, granular_________________ Moderate.
Cli ... A—6________ 85 90 | 0.2t00.63.______._ Coarse, subangular blocky____.________ Moderate.
GP ... A-1._ .. ... 0 25 | More than 8.3______ Single grain____ ... ____________ Low.
SP.o . A-3 .. 5 90 | More than 6.3______ Single grain_________________________ Low.
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TaBLE 2.—stimated physical properties of

See footnotes at end of table.

slopes at the point where the streams leave the
upland and enter the flood plain; depth to the
seasonally high water table ranges from 12 to
36 inches.

Symbol Reac-
on map Soil mapping unit Deseription Depth tion
Inches pH
BcA Berrien fine sandy loam, 0 to 2 percent slopes___| Deep, moderately well drained soils of the lake 0to7 6. 2
BcB Berrien fine sandy loam, 2 to 8 percent slopes. plain; the parent material of stratified sands is 7 to 40 5.8
BeB3 Berrien fine sandy loam, 2 to 8 percent slopes, underlain by gray calcareous material, locally 40 to 1204 O]
severely eroded. . called quicksand, and is at depths of 40 to 72
BeC Berrien fine sandy loam, 8 to 15 percent slopes. inches; depth to the seasonally high water table
BcC3 Berrien fine sandy loam, 8 to 15 percent slopes, ranges from 9 to 28 inches.
severely eroded.
BeD Berrien fine sandy loam, 15 to 25 percent slopes.
BeD3 Berrien fine sandy loam, 15 to 25 percent slopes,
severely eroded.
BdA Birdsall silt loam, 0 to 2 percent slopes__.._..__ Deep, very poorly drained to poorly drained soils O0to 5 5.4
BdB Birdsall silt loam, 2 to 4 percent slopes. formed from lacustrine silts and clays; the soils 5to 120 7.0
oceur in gently sloping areas and in depressions;
they are slightly acid to calcareous at depths
below 12 inches; depth to the water table ranges
from 0 to 18 inches.
CaA Canadice silt loam, 0 to 2 percent slopes_.._____ Deep, poorly drained soils formed on terraces of Oto 7 5.8
CaB Canadice silt loam, 2 to 8 percent slopes. glacial lakebeds; the soils have formed from 7 to 18 6. 4
© CaB3 Canadice silt loam, 2 to 8 percent slopes, severely slack-water deposits of silt and clay; depth to the 18 to 120+ %)
eroded. seasonally high water table ranges from 0 to 18
inches.
CbA Caneadea silt loam, 0 to 2 percent slopes_._.____ Deep, moderately well drained soils formed on the Oto 5 5.4
CbB Caneadea silt loam, 2 to 8 percent slopes. terraces of glacial lakebeds; the soils have formed 510 18 6.0
CbB3 Caneadea silt loam, 2 to 8 percent slopes, from slack-water deposits of silt and clay; 18 to 1204 ®
severely eroded. depth to the seasonally high water table ranges
CbC Caneadea silt loam, 8 to 15 percent slopes. from 12 to 30 inches; the soils are slightly acid
CbC3 Caneadea silt loam, 8 to 15 percent slopes, to calcareous at depths below 26 to 36 inches.
severely eroded.
CbD Caneadea silt loam, 15 to 25 percent slopes.
CbhD3 Caneadea silt loam, 15 to 25 percent slopes,
severely eroded.
CcA Chagrin fine sandy loam, 0 to 3 percent slopes_.._| Deep, well-drained soils on flood plains that are 0to 14 6. 4
CcA3 Chagrin fine sandy loam, 0 to 3 percent slopes, frequently flooded by streams; the soils have | 14 to 724 6. 2
severely eroded. formed from sandy sediments laid down by
streams; in places pockets of silt or clay occur
in the soil material; depth to the seasonally
high water table ranges from 0 to 28 inches.
CdA Chagrin silt loam, 0 to 3 percent slopes_______._ Deep, well-drained soils on flood plains that are 0to 18 6.0
CeA Chagrin silt loam, high bottom, 0 to 3 percent occasionally flooded by streams; the soils have 18 to 72+ 5 8
slopes. : formed from silty sediments laid down by
CeB Chagrin silt loam, high bottom, 3 to 6 percent streams; in places pockets of sand or clay occur
slopes. i ' in the soil material; depth to the seasonally high
water table ranges from 0 to 30 inches.
Ct Chagrin very gravelly loam, fan, 0 to 6 percent | Deep, well-drained soil formed from very gravelly 0 to 15 55
slopes. deposits; this soil occurs on fans at the bases of 15 to 724 5.0
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the soils significant to engineering—Continued
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Classification Percentage passing
sieve—
Shrink-swell
Percolation rate 3 Structure potential
No. 200 No. 4
Unified ! AASHO? (0.074 (4.7 mm.)
mm.)
Inches per hour

SM.o_ L. A-2________ 30 90 ] 0.63t02.0__._______ Weak, medium, granular_____________ Low.
SMo. . A-2 30 90 | 0.63t02.0___ .. ____ Weak, medium, subangular blocky____| Low.
ML___ . ____ A-d_ . 70 95 | Less than 0.2_______ Massive. .o ___ Low.
OL or ML_.______ A-4 . 80 85 0.2t00.63__.___.___ Moderate, fine, granular___ ... _______ Moderate.
CLo . A-G_ ... 80 90 | Less than 0.2 ______ Strong, coarse, subangular bloeky______ Moderate.
OLor ML_______ A-5__ . __ 05 99 1 0.2600.63..______ Moderate, medium, granular.________ Moderate.
CL._. . ____. A6 .. 98 99 | 0.2 40 0.63_____.____ Strong, medium, blocky_ .. ____.___.___ Moderate.
ClL .. A6 .. 98 099 | Less than 0.2.___.___ Strong, very coarse, blocky .. ___.__._ Moderate.
OLor ML_____.._ A-d________ 95 99 | 0.2 t00.63__________ Moderate, fine, granular____ . _______ Moderate.
ML__ .. A—d________ 098 99 1 0.63t0 2.0 _______. Strong, medium, blocky_____________. Moderate,
Cli o ____ A-Go___..__ 98 09 ] 0.2 to 0.63__________ Strong, coarse, blocky__._____________ Moederate.
SM. .. A-2 . ___ 35 95 | 20 t06.3_ . ___.._ Weak, medium, granular_ .. ______.____ Low.
SMo_ . A-2_ ______. 30 90 | 6.3 t020.0.________ Weak, medium, granular_..__________ Low.
ML ___ A-4________ 70 95 0.63 t0 2.0e_...___. Weak, medium, granular_____________ Low.
ML _ .. A4 . 60 90 | 2.0 t0 6.3________.___ Weak, medium, granular__ . __________ Low.
GM__ ... A-1_____.___ 20 60 [ 2.0t06.3.___._____ Single grain_ ... Low.
SM. .. A-1._______ 15 70 | 6.3 t0 20.0_________ Single grain_ . ___________ Low.
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TaBLE 2.—Estimated physical properties of

eroded.

See footnotes at end of table,

Symbol Reac-
on map Soil mapping unit Description Depth tion
Inches pH
CgB Conotton coarse sandy loam, 0 to 8 percent | Deep, well-drained soils on terraces of the beach 0 to 96 5.0
slopes. ridges; the soils have formed from stratified, 96 to 120+ ®
CgB3 Conotton coarse sandy loam, 0 to 8 percent acid, coarse sand and fine gravel containing a
slopes, severely eroded. few thin layers of silt and clay; in most places
CgC Conotton coarse sandy loam, 8 to 15 percent the stratified material is underlain by calcareous
slopes. quicksand at depths of 4 to 20 feet; depth to
CgC3 Conotton coarse sandy loam, 8 to 15 percent the seasonally high water table ranges from 18
slopes, severely eroded. to 72 inches.
CgD Conotton coarse sandy loam, 15 to 25 percent
slopes.
CgD3 Conotton coarse sandy loam, 15 to 25 percent
slopes, severely eroded.
ChA Conotton gravelly loam, 0 to 3 percent slopes___| Deep, well-drained soils on terraces of the beach 0 to 26 58
ChB Conotton gravelly loam, 3 to 8 percent slopes. ridges; the soils have formed from stratified, 26 to 96 6. 2
ChB3 Conotton gravelly loam, 3 to 8 percent slopes, acid gravel and sand containing a few thin 96 to 120+ ®
severely eroded. layers of silt and clay; in most places the strati-
ChC Conotton gravelly loam, 8 to 15 percent slopes. fied material is underlain by calcareous quick-
ChC3 Conotton gravelly loam, 8 to 15 percent slopes, sand at depths of 4 to 20 feet; depth to the
severely eroded. seasonally high water table ranges from 18 to
CkB Conotton gravelly sandy loam, 3 to 8 percent 72 inches.
slopes.
CkB3 Conotton gravelly sandy loam, 3 to 8 percent
slopes, severely eroded.
CkC Conotton gravelly sandy loam, 8 to 15 percent
slopes.
CkC3 Conotton gravelly sandy loam, 8 to 15 percent
slopes, severely eroded.
‘CkD Conotton gravelly sandy loam, 15 to 25 percent
slopes.
CkD3 Conotton gravelly sandy loam, 15 to 25 percent
slopes, severely eroded.
CmA Conotton gravelly sandy loam, moderately well | Deep, moderately well drained soils on terraces of 0to? 5. 6
drained variant, 0 to 3 percent slopes. the beach ridges; the soils have formed from 7 to 33 58
CmB Conotton gravelly sandy loam, moderately well stratified, acid sand and gravel containing a few 33 to 108 6.0
drained variant, 3 to 8 percent slopes. thin layers of silt and clay; in most places the 1084 *
CmB3 Conotton gravelly sandy loam, moderately well stratified material is underlain by caleareous
drained variant, 3 to 8 percent slopes, se- quicksand at depths of 4 to 15 feet; depth to the
verely eroded. seasonally high water table ranges from 12 fo
30 inches.
DaA Dalton silt loam, 0 to 2 percent slopes_ .- . _____ Deep, somewhat poorly drained soils of the up- 0to?7 6. 6
DaB Dalton silt loam, 2 to 8 percent slopes. lands; about 18 inches of very silty material 7 to 18 6. 2
DaB2 Dalton silt loam, 2 to 8 percent slopes, moder- overlies glacial till; depth to the seasonally high 18 to 96+ ®
ately eroded. water table ranges from 0 to 12 inches.
Ds Dune sand . e eamemen Loose, droughty fine sand that has been piled into 0 to 72-+ 4.5
dunes by the wind; the soil material is deep and
well drained; the water table is deep.
EaB Eilery and Alden silt loams, 0 to 4 percent | Deep, poorly drained to very poorly drained soils 0 to 10 6.0
slopes. formed from glacial till; the soils are slightly 10 to 36 6.5
acid to calecareous at depths below 18 inches; 36 to 72+ ®
depth to the seasonally high water table ranges
from 0 to 10 inches.
EbA Trie silt loam, 0 to 3 percent slopes._ ... _._____ Deep, somewhat poorly drained soils formed on 0to6 5.5
EbB Erie silt loam, 3 to 8 percent slopes. glacial till; the soils oceur on upland throughout 6 to 30 5.0
EbB2 Erie silt loam, 3 to 8 percent slopes, moderately the county; the parent material was an un- | 30 to 96-F ®)
eroded. assorted mixture of gravel, sand, silt, and clay;
EbB3 Frie silt loam, 3 to 8 percent slopes, severely depth to the seasonally high water table ranges
eroded. from 0 to 12 inches; an impervious layer, which
EbC .Erie silt loam, 8 to 15 percent slopes. is unstable when wet and hard when dry, is at
EbC2 Erie sillt;dlonm, 8 to 15 percent slopes, moderately depths between 6 and 18 inches.
eroded.
EbC3 Erie silt loam, 8 to 15 percent slopes, severely
eroded.
EbD Erie silt loam, 15 to 25 percent slopes.
EbD2 Trie silt loam, 15 to 25 percent slopes, moder-
ately eroded.
EbD3 Trie silt loam, 15 to 25 percent slopes, severely
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the soils significant to engineering—Continued

Classification Percentage passing
sieve—
Shrink-swell
Percolation rate 3 Structure potential
_ No. 200 No. 4
Unified ! AASHO? (0.074 (4.7 mm.)
mm.)
Inches per hour
SM__ ... A-2________ 10 80 | 20to 6.3____._____. Single grain____._ ... Low.
SM__ ... A4 70 95 | Less than 0.2_______ Massive. oo e miae- Low.
SM__ ... A2 _______ 15 751 20t063.___.______ Weak, medium, subangular blocky_.___ Low.
SM__ ... A2 ______ 20 85 | 6.3t020.0___.____. 5| Single grain ..o Low.
SM__ ... A-4________ 70 95 | Less than 0.2______7| Massive___ oo Low.
SM__ ... A-2_ .. 15 75 | 6.3t020.0. ... Weak, coarse, granular_._____.._ .- Low.
SM___ ... A-2________ 20 85 | 20t06.3_________._ Weak, coarse, subangular blocky_-_... Low.
SM.__ ... A-2_ . ___. 15 90 | 2.0t06.3._._____. Single grain__ ... ... Low.
SM.__ . A-2 .. 70 95 | Less than 0.2_______ MAaSSIVe_ - - oo Low.
OL or ML_____ | A6 .. 90 951 02t00.63_______.__ Weak, fine, granular________._.__.___ Moderate.
ML . _ A-6________ - 90 95 | 0.2t00.63.__.____._._ Weak, subangular blocky___.__..____. Moderate.
ML._ . A6__.._._. 75 70 | Less than 0.2___.___. Prismatic but breaks to coarse platy...| Moderate.
SM. ... A2 _______ 15 95 | More than 20.0_____ Single grain. ... __. Low.
OLor ML__..____ A-4 .. 75 90 | 0.63t02.0_______.. Moderate, medium, granular_.___.____ Moderate.
ML __ A-6________ 85 90 | 0.2t00.63_.____.___ Moderate, coarse, blocky ... __.-- Moderate.
CL.._ ... A-6________ 75 80 | Less than 0.2_______ Weak, medium, blocky___ .. _.._._ Moderate.
OLor ML____.___ A-4_ . 60 80 | 0.63t02.0._..______ Weak, medium, subangular blocky__.__ Moderate.
ML__ . ___ A-6_______. 75 95 | 0.2t00.63________.. Weak, medium, bloeky__. ... _..-_._ Moderate.
CL__ .. A-6_______. 75 95 | Less than 0.2 _____.| Very coarse prismatic but breaks to | Moderate.
: bilocky and platy.
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on map Soil mapping unit Desecription Depth tion
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FaA Fredon loam, 0 to 3 percent slopes___._________ Deep, somewhat poorly drained to poorly drained 0to8 55

FaB Fredon loam, 3 to 8 percent slopes. soils; the soils occur on flats and in depressions 8 to 48 6. 5
in the beach ridges and on terraces in the up- | 48 to 72+ ®
land; the soils have formed from stratified sand,
silt, and clay; in most places this material is
underlain by caleareous quicksand at depths of
4 to 18 feet; depth to the seasonally high water
table ranges from 0 to 18 inches.

Fm Tresh water marsh____ . ______.__ Partly decomposed organic material underlain by 0 to 12 5.5
lacustrine sand and gravel; the surface is covered 12 to 120 6.0
by 1 to 3 feet of water.

HaA Haulsey loam, 0 to 3 percent slopes.__._..____.. Deep, very poorly drained soils on beach ridges 0 to 10 6.0
and on terraces in the upland; the parent mate- 10 to 72 7.0
rial consisted mainly of stratified sand, silt, and 72 10 120+ *)
gravel; in most places calcareous quicksand
oceurs at depths of 3 to 15 feet; depth to the
seasonally high water table ranges from 0 to 12
inches.

HbA Howard gravelly silt loam, 0 to 3 percent slopes._| Deep, well-drained soils on kames and gravelly 0to8 5.0

HbB Howard gravelly silt loam, 3 to 8 percent slopes. outwash terraces; the kettle and kame topogra- 8 to 84 6. 0

HbB3 Howard gravelly silt loam, 3 to 8 percent slopes, phy is complex; the soils have formed from | 84 to 120-- ®*

severely eroded. . stratified gravel and sand mixed with some thin

HbC Howard gravelly silt loam, 8 to 15 percent layers of silt and clay; a cemented horizon,

slopes. locally called fossil rock, generally occurs af
HbC3 Howard gravelly silt loam, 8 to 15 percent depths of 3% to 8 feet; the water table is deep.
slopes, severely eroded.
HbD Howard gravelly silt loam, 15 to 25 percent
slopes.
HbD3 Howard gravelly silt loam, 15 to 25 percent
slopes, severely eroded.
HbE Howard gravelly silt loam, 25 to 40 percent
slopes.
HbE3 Howard gravelly silt loam, 25 to 40 percent
slopes, severely eroded,
LaB Langford silt loam, 0 to 8 percent slopes..._____ Decp, moderately well drained soils formed on 0Oto6 5.5
LaB2 Langford silt loam, 0 to 8 percent slopes, moder- glacial till; the soils occupy the more favorably 6 to 20 5.5
ately eroded. drained positions in the upland; the parent mate- | 20 to 120+ 7.0
LaB3 Langford silt loam, 0 to 8 percent slopes, severely rial was an unassorted mixture of gravel, sand,
eroded. silt, and clay; depth to the seasonally high water
LaC Langford silt loam, 8 to 15 percent slopes. table ranges from 18 to 30 inches.
LaC2 Langford silt loam, 8 to 15 percent slopes, moder-
ately eroded.
LaC3 Langford silt loam, 8 to 15 percent slopes, se-
verely eroded.
LaD Langford silt loam, 15 to 25 percent slopes.
LaD2 Langford silt loam, 15 to 25 percent slopes,
moderately eroded.
LaD3 Langford silt loam, 15 to 25 percent slopes, se-
verely eroded.
LbE Langford and FErie silt loams, 25 to 50 percent | Deep, moderately well drained and somewhat 0to 6 5.5
slopes. poorly drained upland soils formed from glacial 6 to 72+ 6. 5
LbE3 Langford and Erie silt loams, 25 to 50 percent till consisting of an unassorted mixture of local

slopes, severely eroded.

See footnotes at end of table.

flagstone, silt and clay; depth to the seasonally
high water table ranges from 6 to 30 inches.
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Classification Percentage passing
sieve—
Shrink-swell
Percolation rate 3 Structure potential
No. 200 No. 4
Unified ? AASHO? (0.074 (4.7 mm.)
mm.)
Inches per hour

OLor ML._._____ A-4________ 60 80 | 2.0 to 6.3____.____.__| Moderate, medium, granular__________ Low.
ML_. ... A4 . ___ 60 80 ( 0.63t02.0_ . ____._ Moderate, medium, subangular blocky_{ Low.
ML _____ A4 . ___. 70 95 | Less than 0.2_______ MAaSSiVe. wcm o m o ieooooo Low.
PT_ .
ML.._______.____ A4 . 70 95 | Less than 0.2.______ MasSiVe - oo c e eceecceoa Low.
OLor ML_______ A4 .. __ 80 95 | 2.0t06.3.__________ Moderate, medium, granular.__._.__._ Low.
GM_._ . ________ A4 _______ 40 65 1 0.63 60 2.0 ________ Moderate, medium, subangular blocky_| Low.
ML_o_ .. A-4 _______ 70 95 | Less than 0.2.._____ MasSive. . oo cemaeea Low,
ML___ ... A4 ___ 50 60 | 20t0 6.3 .o ... Moderate, fine, granular.__________._ Low.
GM__. ... _. A4 ______ 40 65| 0.63t02.0..._____._ Massive to single grain___..________._ Low.
GPo_ . A-3________ 10 25 | 2.0t06.3. . _______ MAaSSivVe. - oo o ceeaas None,
OLor ML______. A-4_ . 60 70 | 0.63 t0 2.0__________ Weak, fine, granular_ ____________.__. Low.
CL__. .. A-4____ .. 70 80 | 063t02.0._._______ Weak, medium, subangular blocky____. Moderate.
ML____________ A4 _ . 50 60 | 0:2t0 063 ... Weak, medium, subangular blocky.____ Moderate.
OLor ML._.___. A-4______. 60 70 | 0.63t0 2.0 _______.._ Weak, fine, granular__.______________ Low.
CL oo A4 ____ 70 751 02t0 6.3 ___.___ Weak, medium, subangular blocky____. Moderate.
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on map Soil mapping unit Description Depth tion
Inches pH

LcA Lobdell silt loam, 0 to 3 percent slopes__._______ Deep, moderately well drained soils on flood plains 0to 12 6.5

LcA3 Lobdell silt loam, 0 to 3 percent slopes, severely that are subject to occasional overflow by 12 to 48+ 6.0

eroded. streams; the soils have formed from silty de-

LdA Lobdell silt loam, high bottom, 0 to 3 percent posits; in some places pockets of sand or gravel

slopes. ] oceur in the soil material; depth to the season-

L.dB Lobdell silt loam, high bottom, 3 to 6 percent ally high water table ranges from 0 to 18 inches.

slopes.

MbB Mahoning silt loam, 3 to 8 percent slopes.._____ Deep, moderately well drained to somewhat poorly 0to 6 5.5

MbB2 Mahoning silt loam, 3 to 8 percent slopes, moder- drained soils that have formed from medium- 6 to 120- 6.5

ately eroded. textured glacial till; the soils occupy the more

MbC Mahoning silt loam, 8 to 15 percent slopes. favorably drained positions in the upland in the

MbC2 Mahoning silt loam, 8 to 15 percent slopes, southwestern part of the county; depth to the

moderately eroded. seasonally high water table ranges from 18 to 30
MbC3 Mahoning silt loam, 8 to 15 percent slopes, se- inches.
verely eroded.
McC Manlius and Lordstown soils, shallow, 8 to 25 | Shallow, excessively drained to well drained soils 0 to 30 5.5
percent slopes. formed from thin, acid glacial till containing 304 5.0
McE Manlius and Lordstown soils, shallow, 25 to 80 many fragments of local flagstone and shale;
percent slopes. weathered shale or sandstone bedrock generally
oceurs at depths of 12 to 30 inches; the water
table is deep.
MdB Mardin gravelly silt loam, 3 to 8 percent slopes._| Deep, moderately well drained upland soils formed 0to 6 5.5
MdB3 Mardin gravelly silt loam, 3 to 8 percent slopes, from acid glacial till; the till contains unassorted 6 to 20 5.0
severe%y eroded. material derived from sandstone and shale bed- | 20 to 120+ 5.5
MdC Mardin gravelly silt loam, 8 to 15 percent slopes. rock mixed with some sand, silt, and clay; the
MdC3 Mardin gravelly silt loam, 8 to 15 percent slopes, soils occupy the more favorably drained positions
severely eroded. ’ in the upland in the northeastern part of the
MdD Mardin gravelly silt loam, 15 to 25 percent county; depth to the seasonally high water table
slopes. ranges from 18 to 30 inches.
MdD3 Mardin gravelly silt loam, 15 to 25 percent
slopes, severely eroded.
MeE Mardin and Volusia gravelly silt loams, 25 to 45 | Deep, moderately well drained to somewhat poorly 0to6 5.0
percent slopes. drained, acid soils of the glaciated upland; the 6 to 72+ 6.0
MeE3 Mardin and Volusia gravelly silt loams, 25 to 45 soils have formed from unassorted material de-
percent slopes, severely eroded. rived from local flagstone mixed with silt and
clay; depth to the seasonally high water table
ranges from 6 to 30 inches.

MfA Miner siit loam, 0 to 3 percent slopes. . _____.__ Deep, very poorly drained soil formed from 0to8 6.0
medium-textured glacial till; this soil occurs on 8 to 72+ 7.0
flats and in depressions on the glaciated upland '
in the southwestern part of the county; depth
to the seasonally high water table ranges from
0 to 6 inches.

Mp Muck and Peat_____________________________ Deep, very poorly drained, highly organic soils; 0 to 18 6.5
depth to the seasonally high water table ranges 18 to 484 7.0
from 0 to 10 inches; depth to the mineral soil
ranges from 14 to 40 feet.

OaA Ottawa fine sandy loam, 0 to 2 percent slopes_._| Deep, well-drained, sandy lacustrine soils of the 0 to 60 4.5

OaB Ottawa fine sandy loam, 2 to 8 percent slopes. lake plain; the soils have formed on stratified 60 to 120 Q]

0OaB3 Ottawa fine sandy loam, 2 to 8 percent slopes, fine sand containing some thin layers of silt and

severely eroded. clay; this material is underlain by gray, cal-

OaC Ottawa fine sandy loam, 8 to 15 percent slopes. careous quicksand at depths of 60 to 108 inches;

0OaC3 Ottawa fine sandy loam, 8 to 15 percent slopes, the water table is deep.
severely eroded.

OaD Ottawa fine sandy loam, 15 to 25 percent slopes.

0aD3 Ottawa fine sandy loam, 15 to 25 percent slopes,

severely eroded.

See footnotes at end of table.
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Classifieation Percentage passing
sieve—
Shrink-swell
Percolation rate 3 Structure potential
No. 200 No. 4
Unified ! AASHO? (0.074 (4.7 mm.)
mm.)
Inches per hour
ML A-4________ 60 80 | 2.0t0 6.3 .o ____ Weak, medium, granular_ . _________.. Low.
ML ... A-4________ 50 70 | 0.2 t0 0.63____..__... Weak, medium, granular_ ____.____... Low,
OLor ML_____.. A-4______ .. 70 90 | 0.63t0 2.0 ... _ Moderate, fine, granular________.__._._ Moderate.
ML ... .. A-4_ ... 60 90 | 0.2t0 0.63._________ Strong, coarse, bloeky ... ... Moderate.
ML .. A4 . 50 80 | 0.63 t0 2.0 __.__ Weak, fine, granular. _____ . .. ... Low.
______________________________ 20 30 | 0.2t0063___._.____| Massive._._.____ .. —oocoo_—__-__..| None.
OLor ML...____ A-4___.____ : 60 75 1 063t0 20 ____. Moderate, fine, granular____._.__.___. Low.
Y 0 P, A-4________ 60 751 0.63t0 2.0_______.__ Moderate, medium, subangular blocky.| Low.
CL. .. ... A-4________ 60 80 { 0.2t00.63___ .- __._. Moderate, coarse, subangular blocky___| Low.
OLor ML____.___ A-4________ 60 60 | 0.63t0 2.0 ______ Moderate, medium, granular____.._.__. Low,
ML . A-4________ 70 70 | 0.2 t00.63___ . _..___ Moderate, medium, subangular blocky..| Low.
OLor ML ._._.__ A-6__._____ 90 95 | 6.2t00.63_____...__ Strong, medium, blocky ... .. ____.._ Moderate.
Clo .. A6 ______ 80 85 | Lessthan 0.2 _____ Strong, medium, subangular blocky____| Moderate.
P e e Struetureless. - - - - ce oo eceee oo Moderate.
Cla. o ___ A-5____ .. __ 98 99 | o eeeeeao Structureless_ . . e e Moderate.
SM___ .. A2 _______ 20 98 1 0.63t02.0___.____._ Weak, thick, platy_ .. Low.
ML ___ . __ A-4_______. 70 | 95 | Less than 0.2__._____ Massive oo e Low.
I

H32937—60——+
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on map Soil mapping unit- Description Depth tion
Inches pH

ObA Ottawa loamy fine sand, 0 to 2 percent slopes.._| Deep, well-drained, sandy lacustrine soils of the 0 to 60 4.0

ObB Ottawa loamy fine sand, 2 to 8 percent slopes. lake plain; the soils have formed in weakly strati- | 60 to 1204 ®

ObB3 Ottawa loamy fine sand, 2 to 8 percent slopes, fied fine sand that flows when dry; in most

severely eroded. ) places this material is underlain by caleareous

ObC Ottawa loamy fine sand, 8 to 15 percent slopes. quicksand; the water table is deep; the soil

ObC3 Ottawa loamy fine sand, 8 to 15 percent slopes, material that is free of iron is used for molding

severely eroded. sand.

ObD Ottawa loamy fine sand, 15 to 25 percent slopes.

ObD3 Ottawa loamy fine sand, 15 to 25 percent slopes,

severely eroded.

PaA Phelps gravelly silt loam, 0 to 3 percent slopes__| Deep, moderately well drained soils'of the glacial 0to 8 6.0

PaB Phelps gravelly silt loam, 3 to 8 percent slopes. outwash terraces; the soils have formed on 8 to 120} 7.0

PaB3 Phelps gravelly silt loam, 3 to 8 percent slopes, stratified gravel and sand containing some

severely eroded, layers of silt and clay; depth to the seasonally
PaC Phelps gravelly silt loam, 8 to 15 percent slopes. high water table ranges from 18 to 30 inches.
PaC3 Phelps gravelly silt loam, 8 to 15 percent slopes,
) severely eroded.

PbA Platea silt loam, 0 to 2 percent slopes_.__._____. Deep, somewhat poorly drained soils of the glaci- 0to 8 55

PbB Platen silt loam, 2 to 8 percent slopes. ated upland; the soils have formed from an 8 to 72 7.0

PbB3 Platea silt loam, 2 to 8 percent slopes, severely unassorted mixture of medium-textured glacial 72 to 120+ ®

eroded. till containing a few fragments of gravel and

PbC Platea silt loam, 8 to 15 percent slopes. coarse sand; depth to the seasonally high water

PbC3 Platea silt loam, 8 to 15 percent slopes, severely table ranges from 6 to 18 inches; in level and

eroded. nearly level areas east of Cranesville, there is
PbD Platea silt loam, 15 to 25 percent slopes. less than 2 feet of medium-textured soil mate-
PbD3 Platea silt loam, 15 to 25 percent slopes, severely rial; this overlies coarse-textured glacial till; in
eroded. places calcareous quicksand occurs at depths
below 72 inches.
PcA Platea silt loam, moderately well drained vari- | Deep, moderately well drained soils of the glaci- 0to6 5.0
ant, 0 to 2 percent slopes. ated upland; the soils have formed from an un- 6 to 1204+ 6.5
PcB Platea silt loam, moderately well drained vari- assorted mixture of medium-textured glacial :
ant, 2 to 8 percent slopes. till containing a few fragments of gravel and
PcB3 Platea silt loam, moderately well drained vari- coarse sand; the soils oceupy favorably drained
ant, 2 to 8 percent slopes, severely eroded. positions; depth to the seasonally high water
PcC Platea silt loam, moderately well drained vari- table ranges from 18 to 30 inches.
ant, 8 to 15 percent slopes.
PcC3 Platea silt loam, moderately well drained vari-
ant, 8 to 15 percent slopes, severely eroded.
PcD Platea silt loam, moderately well drained vari-
ant, 15 to 25 percent slopes.
PcD3 Platea silt loam, moderately well drained vari-
! ant, 15 to 25 percent slopes, severely eroded.

RaA Rimer fine sandy loam, 0 to 2 percent slopes___.| Deep, somewhat poorly drained to poorly drained 0 to 8 6.0

RaB Rimer fine sandy loam, 2 to 8 percent slopes. lacustrine soils of the lake plain; the soils have 8 to 40 6.5

RaB3 Rimer fine sandy loam, 2 to 8 percent slopes, formed from stratified sand containing some | 40 to 1204 Q)

severely ecoded. layers of silt and clay; this material overlies
gray, calcareous quicksand that generally begins
at depths of 36 to 48 inches; depth to the
seasonally high water table ranges from 0 to 30
inches.

SaA Scio silt loam, 0 to 3 percent slopes_____.__.___ Deep, moderately well drained soils on streain ter- Oto 8 6.0

SaB Scio silt loam, 3 to 8 percent slopes. races; the soils have formed from medium-tex- 8 to 72+ 6.0

SaC Scio silt loam, 8 to 15 percent slopes. tured sediments deposited by streams; depth to

SaC3 Scio silt loam, 8 to 15 percent slopes, severely the seasonally high water table ranges from 18

eroded. to 30 inches.

SbA Sloan silty clay loam, 0 to 3 percent slopes____ .. Deep, poorly drained soils on flood plains that are 0to 10 6. 0
subject to frequent overflow by streams; the soils 10 to 72+ 7.0
have formed from medium- and fine-textured
sediments; depth to the water table ranges from
0 to 10 inches.

ScA Sloan silty clay loam, permanently wet, 0 to 3 | This soil is in swamps that occupy depressions in 0to 12 7.0

percent slopes. the flood plains; the areas are permanently wet. 12 to 72+ 7.0

Seq footnotes at end of table.
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Classification, Percentage passing
sieve—
Shrink-swell
Percolation rate * ) Structure potential
No. 200 No. 4
Unified ! AASTIO:® (0.074 (4.7 mm.)
mm.)
Inches per hour

SM._o .. A-4________ 40 98 | 2.0 60 6.3 —————___ Single grain_ . ___.___ Low,
ML . A4 .. 70 95 | Less than 0.2______.| Massive. oo Low.
OLor ML_______ A-4 _______ 40 60 | 0.63 10 2.0 ____ Moderate, medium, granular_________. Low.
GM.___________ A-2__.___. 25 50 | 0.2 60 0.63_ ... Massive to single grain_____ . __.______. Low.
OLor ML_______ A4 . 70 90 | 0.2 t0 0.63.________. Weak, fine, granular. . ______.__.___.. Moderate.
ML __. A-4________ 60 80 | 0.2t00.63________._ Moder ate, medium, blocky. - .. ____. Moderate.
Clo . A-4________ 70 95 | Less than 0.2.______ Massive - oo o i Low.
OL or ML_______ A-d_____ .. 70 90 | 0.2 t0 0.63_ ... Weak, fine, granular______________..__ Moderate.
ML A-4________ 60 80 | 0.63to 2.0._______. Moderate, medinm, blocky-__________ Moderate.
SM__ .. A-2. . ____ 30 90 | 0.63t0 2.0 .._____ Weak, medinm, granular_ . __________ Low.
SMo._ . A-2 ... 30 90 | 0.63t02.0_..._.____ \Veak medmm subangular blocky._ . .| Low.
SM_ . A-4 .. 70 95 | Less than 0.2_____.__ MASSIVC - — e Low.
Ol or ML___.___ A-d_ . ____ 70 90 | 0.63 t0 2.0 __._____. Moderate, fine, granular__.._:________ Moderate.
ML . A4 . 60 80 | 0.2 40 0.63_ .. ____ Moderate, medmm snbangular blocky..| Moderate.
[0 ) P A—6________ 80 95 | .02 t0 0.63__________ Weak, medinm, granular_ ____________ Moderate.
(0] S A-6______._ 70 90 | T.ess than 0.2_ ____| Moderate, medium, granular__________ Moderate.
Ol . A-6________ 80 95| 0.2t00.63._____.__._ Structureless. .. ..o oo Moderate.
Cloe . A6 _. 70 90 | Tess than 0.2.__.____ Structureless__ - .. oo Moderate.
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TaA Trumbull silt loam, 0 to 3 percent slopes__._..__ Deep, poorly drained soils of the glaciated upland; 0to8 6.0
TaA3 Trumbull silt loam, 0 to 3 percent slopes, se- the soils have foimed from an unassorted mix- 8 to 120+ 7.0
verely eroded. ture of medium-textured glacial till, which is
TaB Trumbull silt loam, 3 to 8 percent slopes. calcareous at depths of 18 to 24 inches; depth
TaB2 Trumbull silt loam, 3 to 8 percent slopes, mod- to the water table ranges from 0 to 18 inches.
erately eroded.
TaB3 Trumbull silt loam, 38 to 8 percent slopes, se-
verely eroded. -
TaC Trumbull silt loam, 8 to 15 percent slopes.
TaC2 Trumbull silt loam, 8 to 15 percent slopes, mod-
erately eroded.
TaC3 Trumbull silt loam, 8 to 15 percent slopes, se-
verely eroded. .
UaA Unadilla fine sandy loam, 0 to 3 percent slopes__{ Deep, well-drained soils on stream terraces; the 0 to 8 5.5
UaB Unadilla fine sandy loam, 3 to 8 percent slopes. soils have formed from medium-textured sedi- 8 to 724 6. 0
UaB3 Unadilla fine sandy loam, 3 to 8 percent slopes, ments deposited by streams; the water table is
severely eroded. deep. 1In places stratified sand and gravel
UaC Unadilla fine sandy loam, 8 to 15 percent slopes. occur below a depth of 4 feet.
UaC3 Unadilla fine sandy loam, 8 to 15 percent slopes,
severely eroded.
VaA Volusia gravelly silt loam, 0 to 3 percent slopes__| Deep, somewhat poorly drained to poorly drained 0to6 5.5
VaB Volusia gravelly silt loam, 3 to 8 percent slopes. upland soils; the soils that formed from acid 6 to 30 5.0
VaB3 Volusia gravelly silt loam, 3 to 8 percent slopes, glacial till consisting of an unassorted mixture of 30 to 96+ 6.0
severely eroded. material weathered from sandstone and shale
VaC Volusia gravelly silt loam, 8 to 15 percent slopes. bedrock and some sand, silt, and clay; an im-
VaC3 Volusia gravelly silt loam, 8 to 15 percent slopes, pervious layer, which is unstable when wet and
severely eroded. hard when dry, begins at depths of 6 to 18 inches;
VaD Volusia gravelly silt loam, 15 to 25 percent slopes. depth to the seasonally high water table ranges
VaD3 Volusia gravelly silt loam, 15 to 25 percent slopes, from 0 to 18 inches.
severely eroded.
VbA Volusia silt loam, 0 to 3 percent slopes.
VbB Volusia silt loam, 3 to 8 percent slopes.
VbB3 Volusia silt loam, 0 to 8 percent slopes, severely
croded.
VbC Volusia silt loam, 8 to 15 percent, slopes.
VbC3 Volusia gilt loam, 8 to 15 percent slopes, scverely
eroded.
VbD Volusia silt loam, 15 to 25 percent slopes.
VbD3 Volusia silt loam, 15 to 25 percent slopes,
severely eroded.
WaA Wallington fine sandy loam, 0 to 2 percent slopes__| Deep, somewhat poorly drained to poorly drained 0to8 5.5
WaB Wallington fine sandy loam, 2 to 8 percent slopes. lacustrine soils on the lake plain and in inland 8 to 60 6. 0
WaB3 Wallington fine sandy loam, 2 to 8 percent slopes, areas formerly occupied by glacial lakes; the 60 to 120+ Q)
severely croded. soils have formed from stratified silt, fine sand,
WaC Wallington fine sandy loam, 8 to 15 percent and clay; an impervious layer, which is unstable
slopes. when wet and hard when dry, begins at depths
WaC3 Wallington fine sandy loam, 8 to 15 percent of 6 to 18 inehes; in most places the stratified
slopes, severely eroded. material is underlain by gray, calecareous quick-
WaD Wallington fine sandy loam, 15 to 25 percent, sand at depths of 4 to 8 feet; depth to the
slopes. seasonally high water table ranges from 0 to 18
WaD3 Wallington fine sandy loam, 15 to 25 percent inches.
slopes, severely eroded.
WbA Wallington silt, loam, 0 to 2 percent slopes...___ Deep, somewhat poorly drained to poorly drained Oto6 6.0
WhbB Wallington silt loam, 2 to 8 percent slopes. lacustrine soils on the lake plain and in inland 6 to 1204 6.0
WhHB3 Wallington silt loam, 2 to 8 percent slopes, areas formerly occupied by glacial lakes; the
severely croded. soils have formed from stratified silt, clay, and
WhbC Wallington silt loam, 8 to 15 percent slopes. fine sand; an impervious layer, which is un-
stable when wet and hard when dry, begins at
depths of 6 to 14 inches; depth to the seasonally
high water table ranges irom 0 to 18 inches.
WcA Wauscon fine sandy loam, 0 to 2 pereent slopes__| Deep, very poorly drained lacustrine soil on flats 0 to 40 5.5
and in depressions in the lake plain; the soil has 40 to 72+ Q)

See footnotes at end of table.

formed from stratified sand, silt, and clay that
is underlain by gray, ecalcareous quicksand at
depths of 18 to 48 inches; depth to the seasonally
high water table ranges from 0 to 18 inches.
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Classification Percentage passing
sieve—
Shrink-swell
Percolation rate 3 Structure potential
No. 200 No. 4
Unified ! AASHO = (0.074 (4.7 mm.)
mm,)
Inches per hour
OLor ML._.____ A-6._______ 90 951 0.2600.63__________ Weak, fine, granular_______________.__ Moderate.
ML . A6 . 85 90 ] 0.2t00.63_ .. _____ Moderate, coarse, blocky.____.________ Moderate.
ML .. A-4________ 50 95 | 0.63 t0 2.0.__ .. ___.__ Weak, fine, granular_________________ Low.
ML, _ . _._._ A4 ___ 55 90 | 0.63t0o2.0___.___.___ Moderate, medium, subangular blocky__| Low.
OLor ML..______ A-4________ 65 80 | 0.63t02.0__________ Moderate, medium, granular__________ Moderate.
ML_________.__. A~6________ 65 751 02t00.63___._..._._ Strong, coarse, blocky ... _______.____ Moderate.
Climo .. A-6________ 60 75 | 0.2 t0 0.63.________ Very coarse, prismatic but breaks to | Moderate.
blocky structure.
SM.____ ... A4 __ . 50 95 | 0.63t0 2.0__________ Weak, medium, granular_ ____________ Low.
CL___.__________ A-6_______. 55 90 | 0.2t00.63._._ . _____ Weuk, medium, subangular blocky.___| Low.
ML ... A4 ___. 70 95 | Less than 0.2_______ Massive_ .. Low.
OLor ML_______ A-4_ _______ 70 90 | 0.63t02.0_________ Moderate, medium, granular.________. Moderate.
ML_ .. ___ A-4_ ______ 60 80 | 0.2t0 063 _..___..__ Very coarse prismatic but breaks to | Moderate.
strong, coarse, subangular blocky.

SM___________._ A-2_ . ___ 35 95 | 0.63t02.0_.___._____ Weak, medium, subangular blocky____| Low.
ML . A4 ___ 70 95 | Less than 0.2 ______ Massive_ . eoo-. Low.
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WdA Wayland silt loam, 0 to 3 percent slopes.___.__. Deep, somewhat poorly drained to poorly drained 0 to 10 6.0
soil on flood plains that are subject to frequent 10 to 72+ 7.0
overflow by streams; this soil has formed from
medium- and fine-textured sediments; depth to
the water table ranges from 0 to 18 inches.
WeA Williamson and Collamer fine sandy loams, 0 to | Deep, moderately well drained lacustrine soils on 0 to 72 55
2 percent slopes. the lake plain and in inland areas formerly
WeB Williamson and Collamer fine sandy loams, 2 to occupied by glacial lakes; the soils have formed | 72 to 120+ ®
8 percent slopes. from stratified silt, fine sand, and eclay; in most
WeB3 Williamson and Collamer fine sandy loams, 2 to places this material is underlain by gray, cal-
8 percent slopes, severely eroded. careous quicksand at depths of 4 to 10 feet;
WeC Williamson and Collamer fine sandy loams, 8 to depth to the seasonally high water table ranges
15 percent slopes. from 18 to 30 inches.
WeC3 Williamson and Collamer fine sandy loams, 8 to
15 percent slopes, severely eroded.
WeD Williamson and Collamer fine sandy loams, 15 to
25 percent slopes.
WeD3 Williamson and Collamer fine sandy loams, 15 to
25 percent slopes, severely eroded.
WTFA Williamson and Collamer silt loams, 0 to 2 per-
cent slopes.
WfB Williamson and Collamer silt loams, 2 to 8 per-
cent slopes.
WiC Williamson and Collamer silt loams, 8 to 15 per-
cent slopes.
WgB Wooster gravelly silt loam, 3 to 12 percent slopes_| Deep, well-drained upland soils on glacial terminal 0 to 120+ 5.0
WgC Wooster gravelly silt loam, 12 to 20 percent moraines; the kettle-and-kame topography is
slopes. : complex; the soils have formed from an unas-
WgD Wooster gravelly silt loam,.20 to 30 percent sorted mixture of gravel, sand, silt, and clay; the
slopes. water table is deep.
WgE Wooster gravelly silt loam, 30 to 40 percent
slopes.
WgE3 Wooster gravelly silt loam, 30 to 40 percent

slopes, severely eroded.

1 Based on The Unified Soil Classification System, Tech. Memo.
No. 3-357, v. 1, Waterways Experiment Station, Corps of Engineers,

March 1953 (13).

2 Based on Standard Specifications for Highway Materials and
Methods of Sampling and Testing (Pt. 1): The Classification of
Soils and Soil-Aggregate Mixtures for Highway Construction Pur-
poses, AASHO Designation: M 145-49 (2).

Tasre 3.—Characteristics of

[Absence of information indicates that there is no

Suitability as source of—
Depth to
Range of | seasonally | Suggested location | Suggested
Soils and mapping unit symbols slopes | high water| of earth gradeline | grade of
table side slopes| Topsoil Sand Gravel
Percent Feet Ratio
Allis silt loam (AaA, AaA3, AuB, AaB3, 0-45 2 feet above sur- 2:1 | Poor_.__._ [ J (€3 TR
AaC, AaC3, AaD, AaD3, Aal). face.
Beach and Riverwash (Ba) . ... .. 0-3 O (e ® [€) TR I ) VR Good . __
Beach sand, stabilized (Bb)____.________ 0-3 0 | Ground level______ ®) [ Good__.___ Poor_____
Berrien fine sandy loam (BcA, BeB, 0-25 1| Ground level or 4:1 | Good____| Good__..___ Poor_.__.
BcB3, BeC, BeC3, BeD, BeD3). above.

Sce footnotes at end of table,
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the soils significant to engineering—Continued

Classification Percent passing
sieve-—
Shrink-swell
Percolation rate 3 Structure potential
No. 200 No. 4
Unified ! AASHO? (0.074 (4.7 mm.)
mm.)
Inches per hour
OLor ML__.____ A-6.__ ... 60 00 | 0.63t02.0.___...___. Moderate, medium, granular._________ Low,
ML . A6 ... 80 90 | 0.2t00.63_._._.____ Moderate, coarse, granular_ . _______.__ Low.
SM._ . A-d_____._. 50 95 | 0.63t02.0.___._..__ Moderate, medium, subangular | Low.
blocky.
ML oL A-4__ ... 70 95 | Less than 0.2_______ MAassive v oo Low.
GM_.___________ A-2_______ 30 60 | 2.0t0 0.63.___ ... __ Moderate, medium, subangular blocky__| Low.
3 Refers to estimated permeability of the soil material as it occurs 4 Caleareous.
without compaction. Estimates based on the kind of soil structure 5 Slightly acid to caleareous.
after the method developed by Alfred O’Neill. 8 Neutral.
the soils affecting engineering
particular hazard for type of engineering specified]
Hazards affecting—
Drainage
Infiltration systems! Building sites Excavations Irrigation Ponds Diversion
and pipelines terraces
Open ditch Tile
High water table; | High water table; | Shallow to bed- | Shallowness_.| Shallow to | Shallowness....| Shallowness._.| Shallow to
shallow bedrock. shallow bedrock. rock; acid bedrock. bedrock.
reaction.
High water table; | Flooding_..__.._.___ Unstable_ - . oo oo | e Rapid permea-
flooding. bility.
High water table; | Flooding._ ... ... Unstable_ . | e Rapid permea-
flooding. bility.
___________________ Seasonally  high | Quicksand____|. .. - |- oo ___|-co__.._..--.-__| Rapid permea-
water table; un- bility.
stable substratum.
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TaBLE 3.—Characteristics of the soils

Suitability as source of—

Depth to
Range of |seasonally | Suggested location | Suggested
Soils and mapping unit symbols slopes high water | of earth gradeline grade of
table side slopes| Topsoil Sand Gravel
Percent Feet Ratio
Birdsall silt loam (BdA, BdB)._.________ — 2 feet above sur- 3:1 | Poor.____ (). (O
face.
Canadice silt loam (CaA, CaB, CaB3)_____ 0-8 0 | 2 feet above sur- 3:1 { Poor_____ @) ()P
face.
Caneadea silt loam (CbA, CbB, CbB3, 0-25 1 | Ground level_____._ 3:1 | Poor____._ (). ® .
CbC, ChC3, ChD, CbD3).
Chagrin fine sandy loam (CcA, CeA3)____ 0-3 0 | Above flood level.__ 2:1 | Good___.] Poor._.____ Poor.____
Chagrin silt loam (CdA)______.__.._____ 0-3 0 | Above flood level__ 2:1 | Good____| (®)___.______ [€) TR,
Chagri)n silt loam, high bottom (CeA, 0-6 0 | Above flood level__ 2:1 | Good____| (®_________ [ P
CeB).
Chagrin very gravelly loam, fan (Cf)_____ 0-6 0 | Above flood level.. 2:1 | Poor_____ Poor______. Good____
Conotton coarse sandy loam (CgB, CgB3, 0-25 ® At any suitable 3:1 | Fair_.___ Good______ Good____
CgC, CgC3, CgD, CgD3). level.
Conotton gravelly loam (ChA, ChB, 0-15 ®) At any suitable 2:1 | Good.___| Fair_____.__ Good____
ChB3, Ch(C, ChC3). level.
Conotton gravelly sandy loam (CkB, 0-25 *) At any suitable 2:1 | Fair_._.__ Good._____| Good____
CkB3, CkC, CKC3, CkD, CkD3). level.
Conotton gravelly sandy loam, moder- 0-8 1| Ground level or 3:1 | Fair_.___ Good______ Good____
ately well drained variant (CmA, CmB, abhove.
CmB3).
Dalton silt loam (DaA, DaB, DaB2) ______ 0-8 0 | 1 foot above sur- 2:1 | Fair_____ (). (%) . ___
face.
Dunesand (Ds) ... 0-25 ®) At any suitable 4:1 | Poor____. Verygood__| (®)_._._._
level.
Ellery and Alden silt loams (IlaB)_______ 0-4 0| 2 feet above sur- 2:1 | Poor_____ (e @ .__
face.
Erie silt loam (EbA, EbB, EbB2, EbB3, 0-25 0 | 1 foot above sur- 2:1 | Pair_.___ & I () P
EbC, EbC2, IbC3, EbD, EbD2, face.
EbD3).
Fredon loam (FaA, FaB)_______________ 0-8 0 | 2 feet above sur- 3:1 | Good____| Fair_______ Fair. . ___
face.
Fresh water marsh (Fm)_______________ 0 Q] (¢ T, ® ) PR ®_ o __ @ .
Halsey loam (FHaA)_ _ . ____________ 0-3 0 | 2 feet above sur- 3:1 | Good____| Fair_______ Fair_____
face.
Howard gravelly silt loam (HbA, HbB, 0-40 ® At any suitable 2:1 | Good__.__| Good_____. Good____
HbB3, HbC, HbhC3, HbD, HbDS, level.
TIbE, Hbl3).
Langford silt loam (LaB, LaB2, LaB3, 3-25 1 | Ground level or 2:1 | Good____} (& ________. Poor_____
LaC, LaC2, LaC3, LaD, LaD2, LaD3). above.
Langford and Erie silt loams (Lbli, LbE3) . 25-50 0-2 | Ground level 2:1 | Fair_____ @)oo [ P
or above.
Lobdell silt loam (LcA, LeA3) .. _____. 0-3 0 | Above flood 2:1 | Good____| ®_._____.__ ().
level.
Lobhdell silt loam, high bottom (LdA, 0-6 0 | Above flood 2:1 ] Good_ .| (®_ ... (€ I
LdB). level. ’
Mahoning silt loam (MbB, MbB2, MbC, 3-15 1 | Ground level 2:1 | Fair_____ (. AP
MbC2, MhC3). or above.
Manlius. .and Lordstown soils, (MecC, 8-80 ® At any suitable 2:1 { Fair.____ (€5 T ()RR
McL). level.
Mardin gravelly silt loam (MdB, MdB3, 3-25 2 | Ground level 2:1 ) Good. o __| (e . Poor
MdC, MdC3, MdD, MdD3). or above. .
Mardin and Volusia gravelly silt loams 25-45 0-2 | Ground level 2:1 | Pair_____ . Poor_____
(MeLi, MeE3). or above.
Miner silt loam (MfA)__________._______ 0-3 0 | 2 feet above 3:1 | Poor_..__ @ (G P
surface.
Muck and Peat (Mp) - .- ________ 0-3 O | (e (€5 I Good. ___| ®.___._____ (€5 T
Ottawa fine sandy loam (OaA, OaB, 0-25 ®) At any suitable 4:1 | Fair_____ Good._._._ Poor_____

0aB3, 0aC, 0aC3, OaD, 0aD3).

See footnotes at end of table.

level.
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Hazards affecting—

Infiltration systems !

Building sites

Excavations
and pipelines

Drainage

Open ditch

Tile

Irrigation

Ponds

Diversion
terraces

Very slow permea-
bility; high water
table.

Very slow permea-
bility; high water
table.

Very slow permea-
bility; seasonally
high water table.

Flooding. - .. ____

Flooding. - ________

Occasional flooding_

Flooding_ - .. ._____

Seasonally high water
table.

Seasonally high water
table.

High water table___

Seasonally high water
table.

High water table___

High water table___
High water table___

Seasonally high water
table.

Seasonally high
water table.

Flooding.. --______

Seasonally high
water table.

Slow permeability;
seasonally high
water table.

Shallow to bedrock.

Seasonally high
water table.

Very slow per-
meability; high
water table.

Very slow per-
meability; high
water table.

High water table__

High water table;
unstable.

Unstable_ . _______

Flooding.

. Flooding.

Occasional flooding.

Flooding_________

Seasonally  high
water table; un-
stable substratum.

Seasonally.  high
water table.

Unstable. ... _____

High water table. .

Seasonally  high
water table.

High water table__

Flooding.
High water table_ .

High water table.
High water table.
Flooding.
Occasional
flooding.
Seasonally high
water table.
Shallow to
bedrock.

Seasonally high
water table.
High water table__

Unstable. .. -.____

Quicksand. ___
Quicksand____
Quicksand____

Quicksand.

Quicksand___.
Quicksand____

Cemented ho-
rizon,

Shallow to
bedrock.

Shallowness__

Slow permea-
bility.

Slow permea-
bility.

Slow permea-
bility.

Quicksand___

Quicksand___

Slow permea-
bility.

Slow per-
meability.

Unstable. - __

Poor drainage.

Slow
tion.

infiltra-

Slow
tion.

infiltra-

Poor drainage.

Shallow to pan.

Slow
infiltration.

Rapid permea-
bility.
Rapid permea-
bitity.
Rapid permea-
bility.
Rapid permea-
bility.

Rapid permea-
bility.

Quicksand.
Quicksand.

Rapid permea-
bility.

Shallowness___

Unstable.

Rapid per-
meability.

Shallow to
bedrock.



48 SOIL SURVEY SERIES 1957, NO. 9
TaBLE 3.—Characteristics of the soils
Suitability as source of—
Depth to
Range of | seasonally | Suggested location | Suggested
Soils and mapping unit symhols slopes | high water | of earth gradeline | grade of
table side slopes| Topsoil Sand Gravel
Percent Feet Ratio
Ottawa loamy fine sand (ObA, ObB, —~ ®) At any suitable 4:1 | Poor__... Very Poor.___.
ObB3, ObC, ObC3, ObD, ObD3). level. good.
Phelps gravelly silt loam (PaA, PaB, 0-15 1 | Ground level or 2:1 | Good_.___| Poor_______ Fair
PaB3, PaC, PaC3). above.
Platea silt loam (PbA, PbB, PbB3, PbC, 0-25 1| 1 foot above 3:1 | Fair.____ (€ T (€ TR
PhC3, PbD, PbD3). surface.
Platea silt loam, moderately well drained 0-25 2 | Ground level 2:1 | Good.___| (®)_______. ®) ..
variant (PcA, PeB, PeB3, PcC, PcC3, or above.
PcD, PeD3).
Rimer fine sandy loam (RaA, RaB, 0-8 0 | 1 foot dabove 3:1 | Fair.____ Fair_ . _____ Poor_.___
RaB3). surface.
Scio silt loam (SaA, 8aB, SaC, SaC3).___ 0-15 1 Groung level 3:1 | Good____| (¥ __ Poor.____
or above,
Sloan silty clay loam (SbA)._ .. .._._____ 0-3 0 | Above flood level.._ 3:1 | Poor_____ @ ) T
Slozén silty clay loam, permanently wet 0 ®) 1O J . [C) IR € J— O P (€ J——
(SeA).
Trumbull silt loam (TaA, TaA3, TaB, 0-15 0 | 1 foot above 3:1 | Poor_.___ (€ 1€ TR
TaB2, TaB3, TaC, TaC2, TaC3). surface,
Unadilla fine sandy loam (UaA, UaB, 0-15 ®) At any suitable 2:1 | Good..__| Fair_______ Fair
UaB3, UaC, UaC3). level.
Volusia gravelly silt loam (VaA, VaB, 0-25 0 | 1 foot above 2:1 | Fair.____ G T Poor. ____
VaB3, VaC, VaC3, VaD, VaD3). surface.
Volusia silt loam (VbA, VbB, VbBS, 0-25 0 | 1 foot above 2:1 | Fair_____ @ ()
VbC, VbC3, VbD, VbD3). surface.
Wallington fine sandy loam (WaA, WaB, 0-25 0 | 1 foot above 3:1 | Fair_____. Poor.__.____ Poor_.___
WaB3, WaC, WaC3, WaD, WaD3). surface.
Wallington silt loam (WbA, WbB, WbB3, 0-15 0 | 1 foot above 3:1 | Fair_____ (€ TR (€ TR
WhO). surface.
Wauseon fine sandy loam (WeA)______._ 0-2 0 | 2 feet above 3:1 | Poor____._ Poor_______ Poor_____
’ surface.
Wayland silt loam (WdA) - . _._________ 0-3 0 «Atiovel flood 3:1 | Poor.___. [ TR ® .
evel.
Williamson and Collamer fine sandy 0-25 2 | Ground level__.___ 3:1 | Good__..| Poor______._ () TR
loams (WeA, WeB, WeB3, WeC,
WeC3, WeD, WeD3).
Williamson and Collamer silt loams (WfA, 0-15 2 | Ground level 3:1 | Good.__._| (®)__..____. 1C) R
WiB, WiC). or above.
Wooster gravelly silt loam (WgB, WgC, 3-40 ®) At any suitable 2:1 | Good._._| Poor.______ Fair.____
WgD, WgE, WgE3). level.

1 On sites used for the disposal of industrial waste.

2 Not applicable.

8 At depths of more than 3 feet.
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Hazards affecting—

Drainage .
Infiltration systems ! Building sites Excavations Irrigation Ponds Diversion
and pipelines terraces
Open ditch Tile
___________________ Unstable. - - ————__| Unstable. - o oo ieeee|eeemeeeeeee—-—_| Rapid per-
meability.
Very slow per- Seasonally high Quicksand . ___{. . __.___.._. Slow per- Slow
meability; water table. meability. infiltration.
seasonally high
water table.
Slow permeability_._[. - _______________ Quicksand ___ | |eoieoaas Slow
infiltration.
Seasonally high Seasonally high Quicksand .- _|-._________ Quicksand___| ... Quicksand.
water table. water table.
Seasonally high Seasonally high
water table. water table.
Flooding . - - _.____ Flooding . -« ovcaco|ooc oo cce e Slow per- Poor drainage__
meability.
Permanently wet...| Permanently wet.
Very slow per- Seasonally high |- |- Slow per- Slow infil-
meability; water table. meability. tration.
seasonally high
water table.
Seasonally high Seasonally high
water table. water table.
Slow permeability; | Seasonally high Shallow to | __._______ Shallow to Slow
seasonally high water table. bedrock. bedrock. infiltration.
water table.
Seasonally high Seasonally high Quicksand____|_ .. _____._ Quicksand___| Slow Quicksand.
water table. water table. infiltration.
Very slow per- Seasonally high | oo _| Slow per- - Slow
meability; water table. meability. infiltration.
seasonally high
water table.
Seasonally high Seasonally high Quicksand . _ | ______.___ Quicksand.__| Poor drainage_.| Quicksand.
water table. water table.
"Flooding - - .- ___._.. Flooding - - - oo o) e Poor
) drainage.
Seasonally high Seasonally high Quicksand_ |- . . ___. Quicksand___| Slow Quicksand.
water table. water table. infiltration.
Slow permeability; | Seasonally high |- .. feoooooaoaaoo Slow per- Slow
seasonally high water table. meability. infiltration.
water table.
____________________________________________________________________________________________ Rapid per-
meability.

4+ Soil covered by approximately 3 feet of water.

5 Soil covered by approximately 2 feet of water.
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TaBLE 4.—FEngineering test data * for soil samples taken from sites along the Erie Thruway—Legislative Route 797

Mechanical analysis
Engineering
Percentage classification
Percentage passing sieve— | smaller Liquid Plas- | Natural
Soil type Depth than 2— limit ticity |moisture
index | content
No. 10 | No. 40 | No. 200
(2.0 (0.42 (0.074 | 0.02 mm. AASHO Unified
mm.) mm.,) mm.)
Feet Percent Percent Percent
Allis silt loam._._______ 3.0-4.0 86 74 57 41 27 9 15.5 | A—4(4)_ .. ____ CL.
1.0-7.0 85 81 72 54 36 14 18.4 | A-6(9).______ ClL.
6. 0-7. 0 75 68 64 53 38 17 1.3 | A—6(9).______ ClL.
6. 0-7. 0 67 60 56 45 37 16 8.9 | A-6(7) CL.
6.0-7.0 90 82 74 67 40 18 | .. A-6(11)___.__ ClL.
9. 0-10. 0 71 62 56 49 35 15 10. 8 | A~6(6)______. Cl.
9. 0-10. 0 70 58 52 42 33 14 6.8 | A-6(5)_______ ClL.
0.8-2.8 71 62 55 44 34 14 22.4 ] A-6(6)_______ CL.
6. 0-7. 0 82 76 71 62 40 19 5.6 | A—6(11)______ CL.
12. 0-13. 0 81 72 68 58 35 15 17.3 | A-6(9)_______ ClL.
12.0=13. 0 76 68 65 47 34 14 10.9 | A-6(8)_______ CL.
1.0-2.0 77 64 56 44 29 10 17.1 ) A~4(4).______ CL.
3.0-4.0 74 58 49 38 31 8 31.8 | A—4(8)..._.__ SM-SC
3.0-4.0 94 92 91 55 43 16 26.6 | A-7(6)_____.. MIL-CL
3.0-4. 0 96 91 81 64 34 16 15.9 | A~6(10)...__| CL.
80 79 72 63 46 29 11 1.5 | A-6(7).___.__ CL.
6.0-7.0 96 89 80 56 34 8 47.2 | A-4(8).___.___ ML.
0.7-9.0 73 67 60 41 27 9 18.0 | A~4(5)_______ CL.
3.0-4.0 87 81 78 65 35 15 17.2 1 A-6(10)______ CL.
3. 0-4. 0 86 78 69 48 31 11 16.4 | A-6(7)_______ CL.
3.0-4.0 71 32 44 30 28 9 12.8 | A-4(2)____.__ SC.
9. 0-8.0 95 81 70 50 22 4 20.6 | A-4(7).______ ML-Cl..
6.0-7.0 76 72 50 37 26 16 14.7 | A-6(5)_____.__ SC.
9.0-10. 0 94 86 82 72 32 12 18.9 | A-6(9)_______ CL.
9. 0-10. 0 93 88 85 72 38 19 14,4 | A—6(12)._.___ CL.
0. 8-10. 2 76 72 68 48 36 15 20.9 | A-6(7)______. CL.
6.0-7. 0 100 98 97 78 35 15 15.4 | A-6(10)______ CL.
6.0-7.0 63 49 41 27 26 5 13.8 | A—-4(1)_______ SM-SC
6.0-7. 0 89 79 69 55 30 11 13.8 | A—6(8) _______ ClL.
3.0-4. 0 88 80 75 61 35 15 17.3 1 A-6(10)______ CL.
3.0-4. 0 98 89 74 50 32 12 34.9 | A-6(9)___.._. CL.
Berrien fine sandy loam__ 4.0-6.0 99 90 12 9 20 ® 23.5 | A-2-4(0)__._. SP-SM.
9. 0-10. 0 95 84 33 24 16 (® 23.9 | A-2-4(0).__.__ SM.
9. 0~10. 0 98 94 64 41 17 (®) 22,1 | A~4(6)_______ MIL.
0.9-7.0 99 90 7 5 22 ©) 81| A-3(0)_______ SP-SM.
6. 0-7.0 99 88 22 16 15 ©) 9.9 | A-2-4(0).____ SM.
9. 0-10. 0 89 77 59 41 21 6 172 | A—4(5)__.____ SM-8C.
2.0-4.0 90 84 75 52 26 4 18.9 | A-4(3)___.___ ML-CL.
6.0-7.0 94 84 30 16 18 ®) 210 | A-2-4(0)_____ SM.
0.1-5.0 | 100 95 4 3 21 ®) 5.3 1 A-3(0). . ___ SP.
Birdsall silt loam_______ 3.0- 4.0 87 74 59 43 22 5 19.8 | A—4(5).______ MI-CIL.
6.0- 7.0 96 77 55 39 23 4 172 | A—4(4) . ______ MIL-CL.
3.0- 4.0 97 94 86 60 29 11 24,1 | A-6(9)_______ CL.
3.0- 4.0 91 84 75 50 30 8 25.0 | A—4(8).______ ML-CL.
6.0- 7.0 87 76 68 45 25 7 174 | A—4(T).______ ML-CL.
6.0- 7.0 92 81 72 51 25 7 22,4 | A-4(8)__..___. ML-CL.
3.0- 4.0 86 78 66 45 30 10 30.3 | A-4(6)_______ CL.
6.0- 7.0 100 97 92 63 34 12 38.3 | A-6(9)-______ MIL-CL.
9. 0-10. 0 93 82 69 52 23 11 19.2 | A-6(8).______ L.
0.8- 6.0 90 80 65 49 26 9 | A-4(6)._____. CL.
6.0- 7.0 94 84 70 46 24 6 17.3 | A-4(5).______ ML-CL.
6.0-7.0 99 98 95 71 27 9 24.7 | A-4(8)_______ ClL.
Conotton coarse sandy 1.0- 6.5 99 86 19 13 18 ® 6.2 | A-2-4(0)____._
loam.
Conotton gravelly sandy 0- 8.0 100 89 7 6 21 ®) 22,1 | A-3(0)__.___._ SP-SM.
loam, moderately well
drained variant.
6.0- 7.0 99 88 22 16 15 ®) 9.9 | A-2-4(0y_____ SM.
14. 0-15. 0 99 98 25 15 17 ®) 16.6 | A-2-4(0)_____ SM.,
0.9-7.0 99 90 7 5 22 ® 81 A-3(0).______ SP-SM.
Elléry and Alden silt 18. 0-19. 0 94 87 78 58 30 10 20.6 | A-4(8)_______ ML~CL.
loams. 3.0- 4.5 98 93 85 52 39 11 49.4 | A-6(9)__.____ M.
3.0-40 93 86 74 55 35 11 32.2 1 A-6(8)_______ MI~CIL.

See footnotes at end of table.
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TaBLE 4.—Engineering test data® for soil samples taken from sites along the Erie Thruway—Legislative Route 797—Con.

Mechanical analysis

Engineering

Percentage classification
Percentage passing sieve— | smaller Liquid Plas- | Natural
Soil type Depth than 2>— limit ticity |moisture
index | content
No. 10 | No. 40 | No. 200
(2.0 0.42 (0.074 | 0.02 mm, AASHO Unified
mm.) mm.) mm,)
. Feet Percent Percent Percent
Ellery and Alden silt 4.0~ 6.0 73 64 55 44 31 11 21.4 | A-6(4)___.___ L.
loams—Continued 3.0- 4.0 93 79 71 55 35 12 20.6 | A—6(8)_______ ML-CL
i 3.0-4.0 88 75 58 39 28 11 15.6 | A—6(5)_-_._.__ ClL.
3.0- 40 91 83 75 44 29 11 16.4 | A—6(8)-____-__ CL.
2.0- 3.0 97 92 78 50 ® ® 42. 8
50-6.0 77 57 50 35 33 9 20.0 | A~4(3)..___- SM-SC
3.0-4.0 99 98 96 79 39 15 26.0 | A—6(10)______ MIL~-CL
9. 0-10.0 96 88 70 44 20 5 17.8 1 A-4(7)_ . _.____ ML-CL
6.0-7.0 85 74 70 54 32 12 12.7 | A-6(8)______. CL.
3.0-4.0 76 64 56 44 36 16 16.4 | A—6(8).._--__ CL.
3.0- 4.0 96 93 87 63 26 8 19.8 | A—4(8)__.__.__ CL.
Erie silt loam_ . _____ 9.0-10. 0 91 78 65 49 25 7 18.6 | A—4(6).._____ MIL~-CL
6.0- 7.0 100 98 91 66 29 11 22.7 | A-6(8)_._.___ CL.
3.0- 9.5 93 85 76 52 32 13 18.1 | A-6(9)_._____ CL.
3.0-4.0 93 87 82 59 34 9 26.7 | A—4(8)._-.-_. MIL-CL
3.0-4.0 88 69 54 31 25 8 15.6 | A—4(4)_.-.___ CL.
1.0-7.5 65 56 50 33 32 12 31.3 | A—6(3)-.-____ SC.
1.0—- 6.0 57 47 45 21 38 15 15.6 | A—6(4)_ .- SM-SC
3.0-4.0 91 78 72 41 33 12 18.8 | A—6(8).____._ CL.
0.4- 1.6 45 42 40 27 38 A A-4(1)____.._ GM.
3.0~ 4.0 83 76 73 48 40 13 21.8 | A-6(8)_______ ML-CL
3.0- 4.0 89 80 71 40 31 12 17.2 § A—6(8)_._____ CL.
3.0-40 89 76 62 33 26 8 17.4 | A—6(6)...____ CL.
3.0- 40 83 72 60 29 24 7 15.0 | A—4(5)_______ ML-CL
3.0- 40 100 99 93 42 34 7 35.2 ) A—4(8)_____._ MI~CL
9. 0-10. 0 87 74 58 24 23 5 19. 1 | A—4(5) ... __ MI1L~-CL
3.0-40 100 99 94 51 33 14 22,5 | A-6(9)--__-___ CL.
3.0-40 95 89 81 40 30 10 19.7 | A—4(8) .- ____ CL.
9. 0-10. 0 82 63 54 29 24 6 13.8 | A—4(4).______ ML-CL
3.0-40 92 82 70 42 26 8 19.1 | A—4(7) .- ___ CL.
15. 0-16. 0 92 81 70 45 23 6 17.6 | A—4(7).______ MI~CL
0.6- 85 84 72 62 46 26 8 20.7 | A-4(5) .- ___ CL.
3.0-40 94 92 91 55 43 16 26.6 | A-7-6(10)..__| ML-CL
3.0- 4.0 84 74 65 52 29 10 14.2 | A—4(6) - .- __ CL.
3.0-40 91 85 82 59 36 9 36.8 | A—4(8)___.__. ML.
9.5 83 78 68 45 25 7 17.5 | A—4(7) ... _. ML-CL
12. 0 87 80 71 49 22 7 14.8 | A-4(7)___.___ MI~CL
____________ 89 83 70 50 27 10 22.3 | A-4(8)___.._.| CL.
9. 0-10. 0 100 91 |- 81 38 16 25.6 | A-6(10)______ CL.
6.0-70 88 78 63 54 23 5 15.2 | A—4(6)..___.- MI~CL
9. 0-10. 0 99 98 97 96 36 17 26.4 | A-6(11)..____ CL.
3.0-40 93 91 89 74 34 15 16.5 | A-6(10)_.____ CL.
3.0-40 94 77 66 47 34 7 340 | A—4(6)_______ ML-CL
9. 0-10. 0 96 85 75 52 34 9 31.9 1 A-4(8)_______ ML-CL
9. 0-10. 0 85 78 66 52 25 8 35.4 1 A—4(6)__.____ CL.
6.0- 7.0 81 63 - 53 42 28 8 17.8 | A—4(6) .- __ CL.
3.0-40 98 79 70 50 30 11 16.0 | A—4(7)______._ CL.
3. 4 81 75 67 48 29 8 2.4 | A—4(7)_______ MIL-CL
3.3 76 72+ 68 52 37 14 23.1 | A-6(8)_______ MI~CL
3.0- 40 84 76 62 51 28 8 16.6 | A—4(6)._.____ CL.
3.0-40 98 95 93 80 39 16 18. 1 | A—6(10)_.____ CL.
3.0-40 80 68 51 36 25 8 15.0 | A-4(3)____.___ CL.
3.0-40 83 73 57 41 24 6 16.9 | A—4(4)_______ MI~CL
3.0-40 83 75 70 51 33 12 12.3 | A-6(8) - _._._ CL. -
0.7- 45 84 74 61 42 26 6 14.0 | A-4(8) ... _.__ MIL-CL
Fredon loam_________ 0.6~ 26 90 80 70 55 31 12 16.3 | A—6(8)_____.. CL.
8 1-11. 0 82 71 60 46 24 9 12.0 | A-4(5)-______ CL.
9. 0-10. 0 87 79 67 53 29 13 14.8 | A-6(7).______ CL.
9. 0-10. 0 93 84 74 59 28 11 15.8 | A-6(8)_-_.___ CL.
3.0-40 87 76 65 50 29 11 15.5 | A—6(7)______. CL.
3.0-40 76 51 44 28 28 8 19.1 | A-4(2)__.____ SC.
9. 0-10. 0 74 40 27 19 25 7 120.3° A-2-4(0)..._. SM-SC.

See footnotes at end of table.
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TaBLE 4.—DEngineering test data' for soil samples taken from sites along the Erie Thruway— Legislative Route 797—Con.

Mechanical analysis

Engineering
Percentage classification
Percentage passing sieve— [ smaller Liquid Plas- | Natural
Soil type Depth than 2— limit ticity |moisture
index | content
No. 10 | No. 40 | No. 200
(2.0 (0.42 (0.074 | 0.02 mm, AASHO Unified
mm.) mm.) mm.)
Feet Percent Percent Percent
Fredon loam—Con. 10. 0 85 70 51 36 2! L 154 | A—4(3)_______ MI~-CL
10. 0-11. O 86 78 69 55 25 10 140 | A—4(7)______ L.
3.0- 40 80 70 60 41 27 7 19.0 | A—4(8) . _____ MI~CL
3.0-40 93 82 63 44 30 10 21.0 | A—4(6)._____._ CL.
0.8 50 86 75 53 30 19 3 1701 | A-4(d) o __ ML.
6.0-7.0 77 53 28 19 19 3 214 | A-2-4(0)_____ SM.
6.0- 7.0 94 83 68 40 22 6 18.0 | A—4(7)__.____ ML-CL
6.0- 7.0 94 87 75 40 22 5 20.7 ) A-4(8) .. _____ MI-CL
6.0- 7.0 75 55 47 30 26 8 15.3 | A—4(2)______. ).
9. 0-10. 0 86 75 59 41 20 6 20.2 | A—4(5)_____.._ MI~CL
Halsey loam. . _________ 3.0- 4.0 92 92 92 56 30 11 24.0 | A-6(8)__.____ CL.
3.0-4.0 94 83 64 46 24 7 16.5 | A—4(6)__.____ MIL-CL
6.0- 7.0 91 76 45 30 20 3 17.2 1 A-4(2)__.____ SM.
6.0- 7.0 90 79 63 45 24 8 12.5 | A—4(6) .. ____ ClL.
9. 0-10. 0 94 86 70 50 23 8 100 | A—4(7)_______ CL.
Howard gravelly silt 6.0~ 7.0 81 42 13 8 17 ®) 11,0 | A-1-b(0)_____ SM.
loam. 9. 0-10. 0 87 75 61 38 24 3 23.8 | A-4(B).______ ML.
3.0-40 85 77 59 40 28 10 20.1 | A-4(5)_._.____ CL.
12.0-13. 0 78 64 52 33 20 5 15.0 | A-4(3)__ .. ___ MI~CL
0.8- 4.8 91 85 68 45 26 7 15,9 | A—4(7)__.____ MIL-CL
Langford silt loam______ 3.0- 4.0 76 55 37 23 25 5 17.9 { A—4(0)_______ SM-SC
6.0- 7.0 94 83 69 53 31 13 22,2 | A-6(8)_______ CL.
13. 0-14. 0 77 67 56 44 23 8 12.5 | A-4(d)_______ CL.
24, 0~25. 0 92 87 41 31 18 4 1.6 | A—4(1)_______ SM.
3.0- 40 93 83 73 57 30 12 15,7 | A-6(8).______ CL.
6.0-7.0 77 65 55 32 25 9 16. 1 | A—4(4)_______ ClL.
12. 0-13. 0 84 77 66 39 24 8 1.9 | A-4(6)__._____ Cl.
6.0- 7.0 93 84 73 48 32 14 18.6 | A—6(9)__.____ Cli__.__
3.0- 4.0 95 86 78 53 33 13 21.0 | A-6(9) _______ CL.
3.0- 4.0 86 78 70 36 39 10 34.5 | A—4(8) e ___ ML.
3.0-4.0 87 65 49 25 e 13,5 ||
1.0-75 76 66 56 36 28 9 171 | A—4(4)_____. ClL.
2.0- 6.0 85 75 65 47 29 9 18.7 | A—4(6) _______ CL.
9. 0-10. 0 97 92 84 59 29 13 19.4 { A-6(9)_..___. ClL.
3.0- 4.0 97 88 79 41 26 6 21.4 | A—4(8)___.____ MI~-CL
9. 0-10. 0 83 70 58 29 25 8 15.7 | A—4(8)_._.___ Cl.
Lobdell silt toam_______ 3.0- 4.0 95 87 76 66 30 13 17.7 | A-6(9)._____. Cl.
6.0- 7.0 100 98 84 51 27 7 25.4 | A-4(8)._.____ MI~-CL
6.0- 7.0 57 38 28 21 24 7 7.9 A-2-4(0)_____ SM-SC
9. 0-10. 0 79 73 67 52 26 9 13.6 | A—4(6)_______ CL.
4,.0- 6.0 97 93 21 14 21 ®) 18.9 | A-2—4(0)_____ SM.
Manlius and Lordstown 12. 0-13. 0 75 66 61 47 34 13 60.0 | A—6(7)_______ CL,
soils, shallow. 1.0- 4.0 90 82 75 58 34 12 18.9 | A—6(9)_______ MI~CL
6.0- 7.0 74 60 40 19 23 4 1.7 | A—4(1)__.____ SM-SC
3.0- 4.0 90 80 69 31 29 9 18. 4 | A—4(7y_______ L.
Mardin  gravelly  silt 3.0- 4.0 83 68 47 31 20 5 13.4 | A—4(2)_______ SM-SC
loam. 6.0- 7.0 85 72 55 35 20 4 16.4 | A-4(4)_______ MI~CL
6.0~ 7.0 91 78 60 41 25 5 19.0 | A—4(5)_______ ML-CL
3.0- 4.0 84 76 64 54 31 13 16.5 | A—6(7)__._____ CL.
12, 0-13. 0 87 76 58 42 24 9 16.4 | A—4(5)_._____ CL.
12, 0-13. 0 91 80 61 42 25 7 23.6 | A-4(5).______ ML-CL
15. 0-16. 0 75 63 59 45 26 10 17.3 | A—4(5)_______ CL.
1.0- 3.5 72 64 56 39 28 5 24.6 | A—4(4)_______ MI~CL
6.0- 7.0 90 79 64 45 27 17 17.8 | A—6(9)_______ L.
21.0-22. 0 100 99 85 40 21 3 21.6 | A—4(8)___.____ ML
3.0-40 91 86 82 62 35 15 16.9 | A-6(10)______ ClL.
6.0- 7.0 82 71 66 44 31 13 7.2 | A—6(7)_______ CL.
1.2- 4.0 77 65 53 36- 27 6 15,7 | A-4(4)______. MI-CL.
6.0- 7.0 91 84 80 55 31 13 10.6 | A-6(9)_______ Cl.
9.0-11, 0 79 63 54 33 25 9 18 8 | A—4(4)_______ Cl.
3.0- 5.5 91 78 71 48 30 12 28.8 | A-6(9).___.__ ClL.
3.0- 40 92 81 69 53 29 11 16.0 | A-6(7)_._____ Cl.
3.0- 40 73 59 52 40 29 10 1.6 1 A-4(4)____.__ CI.

See footnotes at end of table.
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Mechanical analysis

Engineering
Percentage . classification
Percentage passing sieve— | smaller Liquid Plas- | Natural
Soil type Depth than 2— limit ticity [moisture
index | content
No. 10 | No. 40 | No. 200
2.0 (0.42 (0.074 | 0.02 mm. AASHO Unified
mm.,) mm.,) mm,)
Feet Percent Percent Percent
Mardin gravelly  silt 1.0- 2.5 66 54 51 36 37 8 31,6 | A—4(3)__-.._ ML.
loam—Continued Y. 0-10. 0 90 73 59 46 23 8 174 | A-4(5)______ CL.
9. 0-10. 0 93 81 70 56 26 9 16.7 | A=4(7)_.____ CL.
6.0- 7.0 92 81 76 52 28 9 26,1 | A—4(6)____.__ CL.
3.0- 40 97 95 92 71 39 14 28.0 | A-6(10).__.___ ML-CL
9.0-10.0 90 80 67 53 28 12 140 | A-6(7) .- ___ CL.
Ottawa fine sandy loam__ 9. 0-10. 0 100 96 25 16 18 ©) 21,0 | A-2-4(0)..___ SM.
6.0- 7.0 100 92 8 6 20 (3) 6.5 | A-3(0)._.____ SP—SM
4.0- 5.3 95 88 60 35 24 G T A—4(5) . .- MIL.
6.0~ 7.0 100 94 21 15 17 ®) 20.2 | A-2-4(0)_____ SM.

16,016, 0 (oo ||| 20 3 18 2 | o |eaa oo
6.0- 7.0 100 92 8 6 20 ® 6.5 | A-3(0).-.-___ SP-SM.
6.0- 7.0 99 93 80 56 25 8 19.7 | A—4(8) .- CL. =4

15. 0-16. 0 98 93 78 53 21 6 13.7 | A—4(8) .- MIL-CL

Ottawa loamy fine sand_ _ 9. 0-10, 0 86 80 13 10 19 ©) 20.6 | A—2-4(0)__.___ SM.
3.0- 4.0 100 89 47 30 19 2 23.2 | A~4(2) ... ___ SM.
9, 0-10. 0 100 99 90 72 25 7 25,1 | A=4(8)-u_---_ MI~-CL
6,0- 7.0 100 99 72 35 20 3 26, 8 | A—4(7).-__.__ MIL.
9. 0-10. 0 100 99 67 44 19 3 25,6 | A—4(6)_ .. ._-_ ML.
0.8- 4.0 100 99 64 44 20 ® 16.5 | A—4(6)_______ ML.
4.0- 6.5 100 99 97 75 26 ®) 30.4 | A-4(8) - ---_ ML.
1.0- 6.0 97 88 8 5 21 ®) 9.3 A-3(0)._.___ SP-SM
6.0~ 70 98 95 20 13 17 ®) 10. 5 | A-2-4(0).____ SM.
3.0- 4.0 96 92 78 58 31 12 18,8 1 A—6(9).-o-___ CL.

Phelps gravelly silt loam_ 0.9- 3.0 82 71 59 33 27 4 28.4 | A-4(5)--._-___ MI-CL
9, 0-10. 0 76 44 15 |- 19 5 20,9 1 A-1-b(0)_____ SM-SC
9. 0-10. 0 97 95 94 50 22 6 23.5 | A—4(8) - ___._- MIL-CL
6.0- 7.0 88 80 71 49 24 6 16. 7 | A—0(T)__.___. MI-CL

12, 0-13. 0 98 95 90 63 23 7 19,0 | A—4(8)_._.___ MIL~-CL
9,0-10. 0 92 82 58 41 20 6 16,9 | A—4(5) .- ___ MIL-CL
3.0- 4.0 93 69 47 32 23 4 19.0 | A—4(2)______ SM-SC
9. 0-10. 0 82 64 57 57 27 8 20.3 | A~4{4)_______ CL.

12, 0-14. 0 100 99 98 86 31 13 27.0 | A-6(9)-_____. Cl.
5.0~ 6.0 69 53 35 17 21 ® 14,1 | A=2-4(0)____. SM.
3.0- 40 96 93 81 63 31 13 17.8 | A-6(9)_-.-___ CL.
6.0- 7.0 44 33 17 12 18 1 9.4 | A-1-b(0)_____ G M.
3.0- 40 8% 64 40 28 23 5 14.8 | A—=4(1)___.____ SM-SC.
9.0-10.0 86 70 45 29 22 5 13.90 | A—4(2)._____. SM-SC.
6.0- 7.0 94 82 66 44 23 5 18.5 | A—4(6)-_----_ MI~CL.

12.0-13. 0 89 77 51 34 21 6 123 | A-4(3) .- __ ML-CL.

20. 0-21. 0 93 81 65 46 20 7 15,9 | A—4(6) .- .- ML-CL.
0.9- 85 80 58 39 26 22 6 23.0 | A-4(1) .. __ SM-SC.
9.0-10.0 75 52 32 21 21 6 18.3 | A—2-4(0)_____ SM-S8C.

15. 0-16. 0 74 54 40 28 20 6 157 | A—4()___.___ SM-SC.
3.0- 40 47 40 34 22 28 7 12.8 | A-2-4(0)____. GM-GC.
9.0-10. 0 58 42 35 24 27 9 10.9 | A-2-4(0)-.___ GC.

19. 0-20. 0 96 83 62 37 20 4 18.1 | A—4(5) .- --_ MI-CL.
0.9-12. 0 73 62 52 30 29 9 16.8 | A~4(3)_ ... _- ClL.
0.7- 6.0 86 63 30 18 18 (€ T A-2-4(0)_ .. __ SM.

Platea silt loam._.______ 0.8- 9.0 80 70 59 40 24 4 17.2 | A-4(B) ... ML-CL.
6.0- 7.0 92 86 74 55 26 8 17.4 | A-4(8) ... CL.
3.0- 40 89. 92 78 60 26 6 17.8 | A-4(8) ... MIL-CL.
3.0-4.0 92 83 70 51 25 9 18.8 | A—4(7) . .____ ClL.
3.0- 40 84 76 67 47 28 11 15.2 | A-6(7).__.-__ CL.
3.0- 4.0 94 87 79 58 29 11 18.0 | A—6(9) .- ___ CL.
6.0- 7.0 74 62 56 39 26 10 12.6 | A—4(4) .. ___. CL.
3.0- 4.0 89 77 61 48 24 5 20.2 | A~4(B) oo nm ML-CL
0.5- 80 82 66 51 35 24 7 15,0 | A—4(3) .- ___ MIL-CL
2.5- 80 86 69 59 44 26 8 12.1 | A-4(B) ... CL.
9.0-10.0 89 77 60 42 20 5 16.6 | A—4(B) ... MI-CL
5.0- 80 92 83 54 24 19 ® 19.9 V A—4(4) .. _.__ MIL.
3.0-40 92 80 60 45 26 10 16.8 | A—4(5) ___.__. CL.

12.0-13. 0 87 76 55 35 19 5 14.5 1 A-4(4) ... _. MI-CL.

See footnotes at end of table.
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Mechanical analysis
Engineering
Percentage classification
Percentage passing sieve— | smaller Liquid Plas- | Natural
Soil type Depth than 2— limit ticity |moisture
index | content
No. 10 | No. 40 | No. 200
(2.0 (0.42 (0.074 | 0.02 mm. AASHO Unified
mm.) mm.) mm.,)
IFeet Percent Percent Percent
Platea silt loam—Con. 3.0- 40 76 63 47 31 ' 3 15,4 | A—4(2) _._.__ SM-8C.
3.0- 4.0 098 93 75 49 26 10 17.0 | A—4(8) ... _ CL.
Platea silt loam, moder-
ately well drained
variant. 3.0- 4.0 90 76 65 46 32 13 20.4 | A—6(7) ... CL.
6.0- 7.0 90 76 61 48 23 7 15.0 | A—4(5) .- _._. ML-CL
9. 0-10. 0 93 81 60 33 22 6 16. 6 | A—4(5)_ ... _ MI-CL
Rimer fine sandy loam__. 3.0- 40 97 93 29 19 22 O] 24,0 | A-2-4(0)_.___ SM.
9. 0-10. 0 100 97 11 8 23 23.5 | A-2-4(0)-.__. SbP-SM
6.0- 7.0 100 97 26 20 19 35.8 | A-2-4(0)._.__ SM
3.0- 40 100 99 27 20 17 18. 4 | A-2-4(0). ... SM
9. 0-10. 0 100 99 10 7 22 23.2 | A-3(0) ... _. SP-SM
9. 0-10. 0 100 98 53 41 15 1 26.0 | A—d(4)__.____ ML
6.0- 7.0 100 98 20 13 19 ® 24.5 | A-2-4(0)..__. SM.
9. 0-10. 0 98 96 76 59 21 6 25.2 | A—4(8)_._____ MI~-CL
3.0~ 4.0 100 99 23 18 17 3 10.5 | A-2-4(0)__.__ SM
6.0- 7.0 100 98 19 15 17 3 240 | A-2-4(0)_.___ SM
9. 0-10. 0 100 99 9 6 24 3 21.5 | A=3(0)...__.. SP-SM
3.0-40 100 96 30 20 15 3) 15,1 | A-2-4(0)-____ SM.
6.0- 7.0 100 92 10 9 20 ®) 20.7 | A-3(0) ... SP-SM
6.0- 7.0 100 97 18 15 19 ¢ 25,1 | A-2-4(0)._._. SM
9. 0-10. 0 98 95 8 6 22 (®) 20.8 | A-3(0)._.____ SP-SM
6.0- 8.0 09 96 5 4 | ®) 22.3 | A-3(0) .- _. SP.
6.0- 7.0 100 98 17 12 18 ® 214 | A-2-4(0)._.__ SM.
3.0- 40 98 86 36 24 17 ® 17.3 | A—4(0)__.____ SM.
9.0-10. 0 99 95 88 65 24 5 26.0 | A—4(8)_-...__ MI-CL
Scio silt loam__._____._. 14. 0-16. 0 99 97 95 85 33 14 27.0 | A-6Q10)______ CL.
6.0~ 7.0 100 99 98 87 30 9 22.8 | A-4(8) ... MI-CL
Sloan silty clay loam____ 3.0- 40 98 96 92 69 38 15 24.7 | A-6(10)______ MI-CIL
Volusia silt loam________ 6.0-7.0 89 75 50 45 26 9 15.2 | A-4(5)_ . .____ SC
12. 0-13. 0 86 73 54 34 18 3 110 | A—4(4)_______ ML
3.0- 40 88 77 59 45 22 6 15.7 | A-4(5)_.__.._ MI-CL
3.0-40 84 65 40 29 21 3 15.8 | A—4(1)_ . _.__ SM.
3.0- 40 95 88 74 50 25 9 18.8 | A—4(8) . __.__. CL.
1.0- 5.0 67 55 44 31 27 9 15.6 | A—4(2)._._.__ SC.
21.0-22. 0 91 83 71 50 24 9 22.5 | A—4(T) ... CL.
3.0- 40 95 91 87 58 38 11 36.9 | A—6(9)____.__. M.
3.0-40 98 93 87 58 38 12 38.2 | A-6(9)..____. ML-CL
1.0- 3.0 90 84 75 46 26 6 170 | A—4(8) ... __ MI-CL
3.0- 45 93 86 79 50 37 9 46. 8 | A—4(8)_..___. ML
3.0- 40 96 92 87 66 34 14 16. 4 | A-6(10)______ CL.
6.0- 7.0 90 85 77 50 29 11 16.4 | A-6(8).._____ ClL.
6.0- 7.0 89 81 74 47 27 20 21.9 | A-6(12)_____. ClL.
6.0- 7.0 97 91 88 75 37 15 16.1 | A-6(10) ... __ CL.
3.0~ 40 82 76 71 50 37 12 2.7 A-6(8)_..._.__ MIL-CL
3.0- 4.0 95 87 81 62 34 14 18.2 | A-6(6)_._.___. CL.
3.0- 7.0 94 87 82 53 30 5 49.0 | A—4(8)__.._._. ML
3.0- 40 94 87 84 68 37 16 15.6 | A-6(10)._._.__ L.
1.3- 4.5 85 73 62 40 27 A T A-4(5) .. ... MI-CL
9. 0-10. 0 84 68 57 45 26 10 22.2 | A—4(4)_______ .
6.0-7.0 88 79 69 53 31 13 15.8 | A-6(8)_.._._. CL
0.8- 1.8 82 70 62 43 32 12 2.7 | A-6(6) ... .__ CL
9. 0-10. 0 95 86 75 54 24 9 17.2 | A-4(8) . ... Cl,
3.0- 40 94 86 75 40 29 10 16.0 | A-4(8)_______ CL
8.0 71 61 50 30 24 6 171 ) A-4(3)____._._ SM-SC
6.7 74 67 63 39 27 8 19.1 | A-4(6)_.______ CL.
6.0-70 85 75 62 46 26 8 14.7 | A—4(6)_______ CL.
9.0-10. 0 84 71 62 49 24 6 14.7 | A—4(5)._____. ML-CL
3.0- 40 92 84 76 56 30 8 24.3 | A-4(8) .. _.__ MIL-CL
9.0-10. 0 84 73 68 55 27 8 15,2 | A=4(T)_ ... __ CL.
6.0- 7.0 69 59 55 50 26 8 12.8 | A-4(4)__.____ CL
3.0- 40 93 88 80 56 28 9 23.4 | A-4(8)_______ CL
6.0-70 79 69 66 55 27 10 11.3 | A-4(6)._ ... __ i

See footnotes at end of table.
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Mechanical analysis
Engineering
Percentage classification
Percentage passing sieve— | smaller Licuid Plas- | Natural
Seil type Depth than 2— limit ticity |moisture
index | content
No. 10 | No. 40 | Ne. 200
(2.0 (0.42 (0.074 | 0.02 mn. AASIO Unified
mm.) mm.) mm..)
S
Feet Percent Percent Percent
Volusia silt loam—Con. 6.0~ 7.0 96 89 86 74 3: 12 17.4 | A-6(9) .. _____ Cl.
3.0- 40 92 85 75 51 27 9 17. 4 | A—4(8) . _____ CL.
3.0- 40 90 83 74 57 35 12 26.7 | A-6(9) - _____ MI-CL.
3.0- 40 92 84 78 58 34 7 31.0 | A—4(8)_______ MI~CL.
3.0- 40 84 76 72 55 35 14 18.6 | A—6(9)._____. CL.
3.0- 40 97 89 83 64 35 14 22.6 | A-6(10)-_____ CL.
9. 0-10. 0 94 85 77 60 33 12 33.3 | A-6(9_-____. CL.
3.0- 40 98 94 88 67 35 14 21.6 | A-6(10)_._____ CL.
3.0-40 98 90 83 63 36 16 17.7 | A-6(10).-____ CL.
6.0-7 0 098 91 85 64 35 15 25.2 1 A-6(10)______ CL.
6.0- 7.0 96 90 86 68 34 13 19.9 | A-6(D) .. ..__ CL.
3.0- 4.0 98 93 87 59 36 11 39.0 | A-6(9) - __. MI-CL
3.0- 40 67 54 46 31 27 6 19.3 | A-4(2) ____._. SM-SC

1 Soils tested by the Pennsylvania Department of Highways.

2 Analyzed by the hydrometer method.

Descriptions of the Soils

The soil scientists who prepared this survey went over
the avea at appropriate intervals and examined the soils
by digging with a spade or soil anger. They examined
the different layers, or horizons, in each boring, and they

compared the different borings.

By such comparisons,

3 Nonplastic.
1 Not determined.

they determined the different kinds of soils in the avea.
Then, they described the various soils and drew bound-
aries on aerial photographs to separate them. The soils
are described in the.following pages. Their acreage and
proportionate extent are shown in table 5, and their loca-
tion can be seen on the detailed map at the back of this

report.

TABLE 5.—Approzimate acreage and proportionale extent of the soils

Soil Area Extent Soil Area | Extent
Acres Percent Acres Percent
Allis silt 1oam, 0 to 3 percent slopes..__.._____ 1, 798 3 1| Canadice silt loam, 2 to 8 percent slopes, se-

Allis silt loam, 0 to 3 percent slopes, severely verely eroded . _ - __ ... .. 16 "
eroded . - o aaaa- 26 m Caneadea silt loam, 0 to 2 percent slopes__.__. 29 ®
Allis silt loam, 3 to 8 percent slopes..__....___ 835 .2 || Caneadea silt loam, 2 to 8 percent slopes______ 506 0.1

Allis silt loam, 3 to 8 percent slopes, severely Caneadea silt loam, 2 to 8 percent slopes,

eroded _ _ .o 476 .1 severely eroded..__ .. ______ . ______.___ 2 Q)
Allis silt loam, 8 to 15 percent slopes.____._.._ 171 Q) Caneadea silt loam, 8 to 15 percent slopes.__. . 223 M
Allis silt loam, 8 to 15 percent slopes, severely Caneadea silt loam, 8 to 15 percent slopes,

eroded - - .o eeas 163 O] severely eroded.__ . __ . _..__.. 28 O]
Allis silt loam, 15 to 25 percent slopes_._ .. 94 Q) Caneadea silt loam, 15 to 25 percent slopes_ ... 208 M
Allis silt loam, 15 to 25 percent slopes, severely Caneadea silt loam, 15 to 25 percent slopes, se-

eroded - - o e 19 Q) verely eroded . _ . __________ ... - 7 M
Allis silt loam, 25 to 45 percent slopes________. 28 M Chagrin fine sandy loam, 0 to 3 percent slopes.| 1,215 .2
Beach and Riverwash___ . ____..__ 752 .1 || Chagrin fine sandy loam, 0 to 3 percent slopes,
Beach sand, stabilized____...._.__.._.____._.| 1,072 .2 severely eroded . . __ ... ... 6 M
Berrien fine sandy loam, 0 to 2 percent slopes__| 2, 338 . 4 || Chagrin silt loam, 0 to 3 percent slopes.__..___ 652 A
Berrien fine sandy loam, 2 to 8 percent slopes__| 2,512 . 5 || Chagrin silt loam, high bottom, 0 to 3 percent
Berrien fine sandy loam, 2 to 8 percent slopes, SlOPeS - - e 902 .2

severely eroded.___ . _________________.__ 21 M Chagrin silt loam, high bottom, 3 to 6 percent
Berrien fine sandy loam, 8 to 15 percent slopes. 105 ® SlOPes e 168 M
Berrien fine sandy loam, 8 to 15 percent slopes, Chagrin very gravelly loam, fan, 0 to 6 percent

severely eroded._ .- ______.____._._. 33 M SlOPES o o 263 .1
Berrien fine sandy loam, 15 to 25 percent slopes_ 100 ™ Conotton gravelly loam, 0 to 3 percent slopes__| 1, 256 .2
Berrien fine sandy loam, 15 to 25 percent slopes, Conotton gravelly loam, 3 to 8 percent slopes__| 3, 379 .6

severely eroded.__ . __________________._. 4 Q! Conotton gravelly loam, 3 to 8 percent slopes,
Birdsall silt loam, 0 to 2 percent slopes_______. 9, 997 1.9 severely eroded._..___ .. ___ . _._.___. 19 ®
Birdsall silt loam, 2 to 4 percent slopes___.____ 898 . 2 || Conotton gravelly loam, 8 to 15 percent slopes_. 393 1
Canadice silt loam, 0 to 2 percent slopes_._.__._| 1,099 . 2 |} Conotton gravelly loam, 8 to 15 percent slopes,
Canadice silt loam, 2 to 8 percent slopes..._.__1 2,771 .5 severely eroded____ ... ___________._.._- 217 Q)

See footnote at end of table.
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TasLe 5.—Approximate acreage and proportionate extent of the soils—Continued
Soil Area Extent Soil Area | Extent
Acres Percent Acres Percent
Conotton gravelly sandy loam, 3 to 8 percent Langford silt loam, 0 to 8 percent slopes.______ 2, 915
SlOPeS. - o e 1, 108 0.2 || Langford silt loam, 0 to 8 percent slopes, 0.6
Conotton gravelly sandy loam, 3 to 8 percent moderately eroded. .. ... ________ 13, 815 2.6
slopes, severely eroded _ - . _ ... . ... 23 Q) Langford silt loam, 0 to 8 percent slopes,
Conotton gravelly sandy loam, 8 to 15 percent severely eroded.__ ... __________ 110 ®
slopes e 309 .1 | Langford silt loam, 8 to 15 percent slopes._.____ 1, 665 .3
Conotton gravelly sandy loam, 8 to 15 percent Langford silt loam, 8 to 15 percent slopes,
slopes, severely eroded . _ .. ... .._.___ 92 Q) moderately eroded._ . ____ . _ . ___.______ 9, 031 1.7
Conotton gravelly sandy loam, 15 to 25 percent Langford silt loam, 8 to 15 percent slopes,
SlOPES - o e 412 .1 severely eroded___ _ . ___ . __ . __________.__.__ 776 .1
Conotton gravelly sandy loam, 15 to 25 percent Langford silt loam, 15 to 25 percent slopes__.._.| 1, 531 .3
slopes, severely eroded. ... . _._____ 120 Q) Langford silt loam, 15 to 25 percent slopes,
Conotton coarse sandy loam, 0 to 8 percent moderately eroded_ - .. _____________. 4, 561 .9
SlOPeS - o oo 9, 432 1. 8 || Langford silt loam, 15 to 25 percent slopes,
Conotton coarse sandy loam, 0 to 8 percent severely eroded_. . _ ... _________. 398 .1
slopes, severely eroded . .- _ . ___________ 49 ® Langford and Erie silt loams, 25 to 50 percent
Conotton coarse sandy loam, 8 to 15 percent slopes._ e 2, 451 .5
SlOPeS .- - e 932 .2 || Langford and Erie silt loams, 25 to 50 percent
Conotton coarse sandy loam, 8 to 15 percent slopes, severely eroded _ - _____________.____ 480 .1
slopes, severely eroded_ . .. _._._.___ 114 Q) Lobdell silt loam, 0 to 3 percent slopes....____ 5, 856 1.1
Conotton coarse sandy loam, 15 to 25 percent Lobdell sils loam, 0 to 3 percent; slopes, severely
SlOPES - - e e 238 ® eroded . - . 44 )
Conotton coarse sandy loam, 15 to 25 percent Lobdell silt loam, high bottom, 0 to 3 percent
slopes, severely eroded . . ..o _._._ 11 ™ SlOPeS - - e 1,177 .2
Conotton gravelly sandy loam, moderately Lohdell silt loam, high bottom, 3 to 6 percent
well drained variant, 0 to 3 percent slopes.._| 4, 348 .8 SlOPeS e e 517 .1
Conotton gravelly . sandy loam, moderately Made land___ .. 380 .1
well drained variant, 3 to 8 percent slopes___| 6, 066 1. 2 || Mahoning silt loam, 3 to 8 percent slopes..___. 172 m
Conotton gravelly sandy loam, moderately Mahoning silt loam, 3 to 8 percent slopes,
well drained variant, 3 to 8 percent slopes, moderately eroded__ ... ___.______________ 51 Q)
severely eroded_ .. o on oo 15 O] Mahoning silt loam, 8 to 15 percent slopes.____ 39 M
Dalton silt loam, 0 to 2 percent slopes_._______ 7, 282 1. 4 || Mahoning silt loam, 8 to 15 percent slopes,
Dalton silt loam, 2 to 8 percent slopes__.___.__ 622 .1 moderately eroded.___ ___________.___.______ 85 Q)
Dalton silt loam, 2 to 8 percent slopes, moder- Mahoning silt loam, 8 to 15 percent slopes,
ately eroded. . oo __ 3, 432 .7 severely eroded___ . ___ . ______.__.._. 7 M
Dunesand.._ oo 574 .1 || Manlius and Lordstown soils, shallow, 8 to 25
Ellery and Alden silt loams, 0 to 4 percent slopes.| 28, 066 5c 4 percent slopes._ - .. __...__. 794 .2
Erie silt loam, 0 to 3 percent slopes...._._.___ 18, 655 3. 6 || Manlius and Lordstown soils, shallow, 25 to 80
Erie silt loam, 3 to 8 percent slopes_.__..-_._._ 27, 883 5.3 percent slopes.. - . .. 4, 300 .8
Erie silt loam, 3 to 8 percent slopes, moderately Mardin gravelly silt loam, 3 to 8 percent slopes.| 2, 565 .5
eroded _ _ . oo 96, 105 18. 3 || Mardin gravelly silt loam, 3 to 8 percent slopes,
Erie silt loam, 3 to 8 percent slopes, severely severely eroded.___ . .. _ . ___._____. 115 Q]
eroded. - .o 812 . 2 || Mardin gravelly silt loam, 8 to 15 percent slopes_| 1, 820 .3
Erie silt loam, 8 to 15 percent slopes_ .. ...._ 3, 897 .7 || Mardin gravelly silt loam, 8 to 15 percent
Erie silt ]oam 8 to 15 percent slopes, moder- slopes, severely eroded_ - _______________ 391 .1
ately eroded. - - 15, 846 3.0 || Mardin gravelly silt loam, 15 to 25 percent ]
Erie silt loam, 8 to 15 percent slopes, severely SlOPeS - - . 751 .1
eroded _ . _ e 2, 815 .5 || Mardin gravelly silt loam, 15 to 25 percent
Erie silt loam, 15 to 25 percent slopes....___.__ 1, 504 .3 slopes, severely eroded . _._.______________ 114 ™
Erie silt loam, 15 to 25 percent slopes, moder- Mardin and Volusia gravelly silt loams, 25 to
ately eroded .. . .o ___.. 3, 056 .6 45 percent slopes.. - . . 111 Q)
Erie silt loam, 15 to 25 percent slopes, severely . | Mardin and Volusia gravelly silt loams, 25 to
eroded . - ool 650 .1 45 percent slopes, severely eroded___ .. __._.__. 10 Q)
Escarpments_ ... oL 3, 392 . 6 {| Miner silt loam, 0 to 3 percent slopes_. ... 1, 311 .3
Fredon loam, 0 to 3 percent slopes..__________ 7, 937 1.5 Muck and Peat .. . .o 362 .1
Fredon loam, 3 to 8 percent slopes_._____.___. 10, 204 1. 9 || Ottawa loamy fine sand, 0 to 2 percent slopes_.| 1, 127 .2
Fresh water marsh__ . _____________ 522 .1 || Ottawa loamy fine sand, 2 to 8 percent slopes__| 2, 921 .6
Halsey loam, 0 to 3 percent slopes_._ ... 7, 935 1. 5 || Ottawa loamy fine sand, 2 to 8 percent slopes,
Howard gravelly silt loam, 0 to 3 percent slopes.| 2, 689 .5 severely eroded ... .. ____________ 6 M
Howard gravelly silt loam, 3 to 8 percent slopes._ 12 572 2. 4 || Ottawa loamy fine sand, 8 to 15 percent slopes. 278 .1
Howard gravelly silt loam, 3 to 8 percent slopes, Ottawa loamy fine sand, 8 to 15 percent slopes,
severely eroded . - . ... 41 O] severely eroded ... oo eaas 69 M
Howard gravelly silt loam, 8 to 15 percent slopes.| 5, 355 1.0 || Ottawa loamy fine sand, 15 to 25 percent
Howard gravelly silt loam, 8 to 15 percent SlOPeS - - e 246 O]
slopes, severely eroded_ . _ . ____.___ 266 . 1 || Ottawa loamy fine sand, 15 to 25 percent slopes,
Howard gravelly silt loam, 15 to 25 percent severely eroded .. . .o 17 ®
SlOPES - - e o el 2, 620 .5 || Ottawa fine sandy loam, 0 to 2 percent slopes._ 372 .1
Howard gravelly silt loam, 15 to 25 percent Ottawa fine sandy loam, 2 to 8 percent slopes-_| 1, 844 .4
slopes, severely eroded_ ___________________ 195 ™ Ottawa fine sandy loam, 2 to 8 percent slopes,
Howard gravelly silt loam, 25 to 40 percent severely eroded.... .. ... ______.__.._ 80 Q)
SlOPeS e 493 . 1 {| Ottawa fine sandy loam, 8 to 15 percent slopes. 91 O
Howard gravelly silt loam, 25 to 40 percent Ottawa fine sandy loam, 8 to 15 percent slopes,
slopes, severely eroded . - ______________.____ 127 O] severely eroded____ .. .o _____ 54 M

See footnote at end of table,
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TABLE 5.—Approzimale acreage and proportionate extent of the soils—Continued
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Soil Area Extent Soil Area | LIxtent
Acres Percent Acres Percent
Ottawa fine sandy loam, 15 to 25 percent slopes_ ! Volusia gravelly silt loam, 15 to 25 percent
-Ottawa fine sandy loam, 15 to 25 percent slopes, SlOPBS - e 79 O]
severely eroded _ _ ... _________ 4 ") Volusia gravelly silt loam, 15 to 25 percent
Phelps gravelly silt loam, 0 to 3 percent slopes__| 1, 644 0.3 slopes, severely eroded.___ oo 35 ™
Phelps gravelly silt loam, 3 to 8 percent slopes.| 19, 439 3.7 || Volusia silt loam, 0 to 3 percent slopes._.._____ 2, 288 0.4
Phelps gravelly silt loam, 3 to 8 percent slopes, Volusia silt loam, 3 to 8 percent slopes._._____ 9, 191 1.8
severely eroded._ .. ____ . _________________ 49 Q] Volusia silt loam, 0 to 8 percent slopes, severely
Phelps gravelly silt loam, 8 to 15 percent slopes.| 2, 879 .5 eroded._ .o eemaeeeee 727 -1
Phelps gravelly silt loam, 8 to 15 percent slopes, Volusia silt loam, 8 to 15 percent slopes.._____ 499 .1
severely eroded. . _______________.___.___ 97 M Volusia silt loam, 8 to 15 percent slopes,
Platea silt loam, 0 to 2 percent slopes._____._. 2, 882 .5 severely eroded___ .. ____.____. 503 .1
Platea silt loam, 2 to 8 percent slopes_________ 18,182 3.5 || Volusia silt loam, 15 to 25 percent slopes.._.__._ 642 .1
Plateiml s(iilt loam, 2 to 8 percent slopes, severely 0 Volusia silt loam, 15 to 25 percent slopes, 1(-)0 o
eroded._ __ ... 309 .1 severely eroded______________ . _______.._
Platea silt loam, 8 to 15 percent slopes______.. 1, 386 .3 || Wallington silt loam, 0 to 2 percent slopes____. 2,774 .5
Plateg Scillt loam, 8 to 15 percent slopes, severely 0 Wallington silt loam, 2 to 8 percent slopes____. 1, 536 .3
eroded . _ . _ ... 61 .1 || Wallington silt loam, 2 to 8 percent slopes,
Platea silt loam, 15 to 25 percent slopes....._. 210 O] severgely eroded - .- }j _________ Ii - 60 Q]
Platea silt loam, 15 to 25 percent slopes, Wallington silt loam, 8 to 15 percent slopes._.._. 68 O]
severely eroded_____ . _ . ___._______. 61 Q) Wallington fine sandy loam, 0 to 2 percent
Platea silt loam, moderately well drained vari- SlOPeS - — - e 1,979 .4
ant, 0 to 2 percent slopes__________________ 309 (O] Wallington fine sandy loam, 2 to 8 percent
Platea silt loam, moderately well drained vari- SIOPES - - - oo 2, 346 .4
ant, 2 to 8 percent slopes.__ ... _____._ 3, 877 .7 {| Wallington fine sandy loam, 2 to 8 percent
Platea silt loam, moderately well drained vari- slopes, severely eroded..____________________ 17 *
ant, 2 to 8 percent slopes, severely eroded. .- 53 Q) Wallington fine sandy loam, 8 to 15 percent
Platea silt loam, moderately well drained vari- SIOPES - - e 53 Q)
ant, 8 to 15 percent slopes_________________ 871 . 2 {i Wallington fine sandy loam, 8 to 15 percent
Platea silt loam, moderately well drained vari- slopes, severely eroded________._.__._.__..._. 64 Q]
ant, 8 to 15 percent slopes, severely eroded_ . 383 . 1 || Wallington fine sandy loam, 15 to 25 percent
Piatea silt loam, moderately well drained vari- SLOP@S . - o o o e 67 O]
ant, 15 to 25 percent slopes_.______________ 164 O] Wallington fine sandy loam, 15 to 25 percent
Platea silt loam, moderately well drained vari- slopes, severely eroded.._..__ . _________ 24 Q]
ant, 15 to 25 percent slopes, severely eroded . 62 O] Wauseon fine sandy loam, 0 to 2 percent slopes.| 2, 663 .5
Rimer fine sandy loam, 0 to 2 percent slopes..._| 4, 551 . 9 || Wayland silt loam, 0 to 3 percent slopes.._____ 21, 218 4.0
Rimer fine sandy loam, 2 to 8 percent slopes__.. 694 .1 || Williamson and Collamer fine sandy loams,
Rimer fine sandy loam, 2 to 8 percent slopes, 0 to 2 percent SIoPes_ - oo oo eoeaean 109 m
severely eroded...... .. ______._.___. 9 M Williamson and Collamer fine sandy loams
Scio silt loam, 0 to 3 percent slopes._._____._. 789 .2 2 to 8 percent slopes_____________-_-__-__’_ 646 .1
Scio silt loam, 3 to 8 percent slopes.__________ 1,424 -3 || Williamson and Collamer fine sandy loams,
gc}o s1.llt loam, 8 to 15 percent slopes....._._.. 41 Q) 2 to 8 percent slopes, severely eroded...... .- -4 "
cgoscietdloam, 8 to 15 percent slopes, severely 8 0 Williamson and Collamer fine sandy loams, - .
Sloan silty elay loam, 0 to 3 percent slopes____| 6, 522 1.2 ,.8 .to 15 percent Slopes._ - - - ooaaooaaaae ®
Sloan silty clay loam, permanently wet, 0 to 3 Williamson and Collamer fine sandy loams, 62 :
percent S10pes. - - — - oo oo 243 o 8 to 15 percent slopes, severely eroded...._. Q)]
Trumbull silt loam, 0 to 3 percent slopes_.._.. 4, 340 .8 || Williamson and Collamer fine sandy loams, - .
Trumbull silt loam, 0 to 3 percent slopes, 15 to 25 percent slopes. . ______..___ 73 M
severely eroded____ ___ ______________.___. 1 O] Williamson and Collamer fine sandy loams,
Trumbull silt loam, 3 to 8 percent slopes_____._ 989 .2 15 to 25 percent slopes, severely eroded..__._ 20 O]
Trumbull silt loam, 3 to 8 percent slopes, Williamson and Collamer silt loams, 0 to 2
moderately eroded_.__ _ ... _ ... .___.__.__. 2, 766 .5 percent SloPeS. - .- oo e oo oo 36 O]
Trumbull silt loam, 3 to 8 percent slopes, Williamson and Collamer silt loams, 2" to 8
severely f;roded ___________________________ 53 Q) percent slopes______________.__ oo 424 .1
Trumbull silt loam, 8 to 15 percent slopes. .. ... 6 M Williamson and Collamer silt loams, 8 to 15
Trumbull silt loam, 8 to 15 percent slopes, percent SIOPeS. - - - - o oo 85 ®
moderately eroded..__________________.___ 36 ® Wooster gravelly silt loam, 3 to 12 percent
Trumbulll s1ltdlcglam, 8 to 15 percent slopes, o slopes ’ 149 Q)
severely eroded . _________ . . .______.___. 3 1 - T Tl e T T e T oy T B
Unadilla fine sandy loam, 0 to 3 percent slopes. 381 .1 W olostel gravelly silt loam, 12 to 20 pereent 60 0)
Unadilla fine sandy loam, 3 to 8 percent slopes_ 842 .2 ,S op.es___‘_-_____._ """""""""" T
Unadilla fine sandy loam, 3 to 8 percent slopes ) “gﬁsﬁgsr gravelly silt loam, 20 to 30 percent 18 0
severely eroded ... __ . ___ .. ____.__ . 28 ¢ Sl el ittt :
Unadilla fine sandy loam, 8 to 15 percent slopes. 74 O] Wooster gravelly silt loam, 30 to 40 percent .
Unadilla fine sandy loam, 8 to 15 percent slopes, slopes 5 ®
severely eroded._ ... _____._____._.____.___ 5 ® Wooster gravelly silt loam, 30 to 40 percent
Volusia gravelly silt loam, 0 to 3 percent slopes. 560 .1 slopes, severely eroded_..__._________._.___ 13 ™
Volusia gravelly silt loam, 3 to 8 percent slopes_| 2, 625 .5 || Mines, pits, and unclassified areas___________. 446 .1
Volusia gravelly silt loam, 3 to 8 percent slopes,
severely eroded.___._ . _.___.____.._____. 132 O] Total land area____ ... _________ 519, 680 97.9
Volusia gravelly silt loam, 8 to 15 percent slopes_ 292 .1 Waber_ . .o i 4, 480 .9
Volusia gravelly silt loam, 8 to 15 percent
slopes, severely eroded . __ . ____.___________ 158 V) Total_ . e 524, 160 98. 8

1 Less than 0.1 percent,

These soils make up approximately 1.2 percent of the total acreage.
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The soil series (groups of soils) and the mapping units
are described in approximate alphabetic order.

An important part of each series description is the soil
profile, a record of what the soil scientist saw and learned
when he dug into the ground. It is to be assumed that all
soils of one series have essentially the same kind of pro-

file. Differences, such as those caused by the removal of

part of the surface layer through erosion, are explained
in the description of the soil and are indicated in the soil
name.

After the name of each soil, there is a set, of symbols in
parentheses. These symbols identify the soil on the de-
tailed map. In the description of an individual soil, the
capability unit (or management group) to which that soil
belongs 1s given. The capability units are described in
the section, Use and Management of the Soils.

Following are explanations of some of the terms used
in describing the soils in this and other parts of the re-
port. Definitions of other technical terms ave in the glos-
sary in the back part of the report.

Color is usually related to the amount of organic matter
in soils of the same texture and clay mineralogy. The
darker the surface soil, the more organic matter 1t gener-
ally contains. Dark soils rveadily absorb heat from the
sun, and plants can begin growing early in spring.  The
dark, well-drained soils of the lake plain are, therefore,
well suited to the growing of early maturing vegetables.
Streaks and spots of gray, yellow, and brown in the lower
soil layers generally indicate poor drainage and poor
aeration.

Texture, or the content of sand, silt, and clay, is deter-
mined by the way the soil feels when rubbed between the
fingers. It is later checked by laboratory analysis. Tex-
ture determines how well the soil retains moisture, plant
nutrients, and fertilizer, and whether it is easy or difficult
to cultivate. Iach individual soil is identified by a tex-
tural name, such as silt loam. This refers to the texture
of the surface layer, or A horizon.

Structure is indicated by the way the individual soil
particles arve arranged in larger grains, or aggregates, and
the amount of pore space between the grains. The struc-
ture of a so1l is determined by the strength or grade and
by the size and shape of the aggregates. Ifor example, a
horizon may consist of soil materials having weak, fine,
blocky structure. IExcept for the clayey soils, the soils
of the county generally have a weak, poorly developed
structure. In many of the soils, the subsoil contains a pan
layer that is slowly permeable to air and water. Because
of the high content of organic matter, the surface soils
have a durable structure.

Relief is important in soils that ave used for agriculture.
Most of the soils of the county have uniform, smooth
slopes. The percentage of slope given for a soil indicates
the number of feet of fall per 100 feet of horizontal dis-
tance.

Some of the soils are on undulating and rolling slopes
known as kettle-and-kame topography. Slopes on these
soils can be described as gently undulating, moderately
rolling, and strongly rolling.

The effective depth of the soil, or the zone in which
plant roots can penetrate and function, is important in

agriculture. The effective depth refers to the zone above
a slowly permeable pan layer, the permanent water table,
or any other material that limits penetration of roots.

All the soils of Erie County, except the members of the
Allis, Lordstown, and Manlius series, are deep (more than
3 feet) to bedrock. Many of the soils, however, have a
pan layer that cannot be penetrated readily by roots. The
pan layer occurs at varying depths in the soils. The ef-
fective depth of a number of soils is limited by a season-
ally high water table,

Accelerated erosion is active in many parts of the
county. Except on Dune sand, which is affected by wind
erosion, most of the soil losses have been caused by water
erosion. (Natural, or geologic, erosion, is discussed in
the section, Geology.)

Typically, the profile of a moderately or severely eroded
soil differs from the uneroded phase of the same soil in
the following ways: (1) The present surface layer is
thinner and lighter colored; (2) the soil contains less
organic matter; and (3) the root zone is shallower.

Natural drainage is influenced by the depth, texture,
structure, permeability, and water-supplying capacity of
the soil. In this report the terms used to describe natural
drainage indicate the thickness of the aerated root zone of
the soils. The principal terms ave—well drained, at least
36 inches of aerated root zone; moderately well drained,
16 to 36 inches; somewhat poorly drained, 6 to 16 inches;
poorly drained, 0 to 6 inches; and very poorly drained,
lacks a well-aerated root zone. _

Reaction (pH), which is determined by laboratory tests,
shows how acid or alkaline a soil is. In the root zone of
the soils of the county, the pH ranges from 4.0 (extremely
acid) to 8.2 (moderately alkaline). The pH of soils of
the same type is faivly uniform.

Alden Series

The Alden series consists of deep, very poorly drained
soils. The soils have formed on glacial till in the upland.
They occur in shallow depressions or in kettle holes. The
parent material was made up of material derived from
acid shale bedrock mixed with sediments of sandstone,
granite, and limestone of glacial origin.

The surface layer of the Alden soils consists of very
dark gray to black, heavy silt loam that has a few, me-
dium, faint mottles of gray; in many places material has
washed down from the adjacent slopes and has covered
the former surface layer. Otherwise, the profile is like
the profile described for the Ellery series. The upper
part of the profile is slightly acid to neutral, but free lime
ocenrs at a depth of 36 inches.

These soils are in the same catena as the poorly drained
Ellery soils, the moderately well drained Langford soils,
and the somewhat poorly drained Erie soils.

The native plants consisted of sedges, cattails, and
other swamp vegetation.

In Erie County the Alden soil is mapped only in an
undifferentiated unit with the Ellery soil. This mapping
unit, Ellery and Alden silt loams, 0 to 4 percent slopes,
is described under the Ellery series.
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Allis Series

The soils of the Allis series are shallow, poorly drained,
and silty. They lie on the parts of the lake plain and the
upland that have been scoured by lake water or scraped
by glacial ice. The largest areas are near Erie and North
East. The parent material was glacial till that contained
gray, acid shale and some sandstone.

Movement of air and water downward through the pro-
file is retarded by a slowly permeable layer of silt and
clay; this material lies just above the bedrock of un-
weathered shale. The soils warm up slowly in spring and
become wet early in fall. They tend to be droughty in
summer. The shallow, poorly drained root zone limits
their suitability for crops.

The Allis soils are in the same catena as the well-
drained Manlius soils and the very poorly drained Alden
soil.

The native vegetation on the Allis soils consisted of a
beech-maple type of forest. Now, aspen, wild crabapple,
sumac, and goldenrod grow in idle areas.

Typical profile of an Allis silt loam (cultivated) :

0 to 7 inches, very dark brown silt loam; moderate, medium,
granular structure; friable when moist; pH 6.0; abrupt,
smooth lower boundary.

7 to 10 inches, very dark grayish-brown, heavy silt loam with
a few, fine, faint mottles of olive brown; moderate, me-
dinm, subangular blocky structure; friable when moist,
sticky when wet; pH 5.8; smooth lower boundary.

10 to 15 inches, grayish-brown silty clay loam with common,
coarse, distinet mottles of dark yellowish brown and a few,
dark, iron or manganese stains; moderate, coarse, sub-
angular blocky structure; hard when dry, firm when moist,
and sticky when wet; pH 5.8; diffuse, wavy lower bound-
ary.

15 to 18 inches, grayish-brown silty clay to clay loam with
common, coarse, distinct mottles of olive brown and a few
streaks of yellowish red; moderate, thick, platy structure:
hard when dry, firm when moist, and plastic when wet;
pH 6.0; abrupt, wavy lower boundary.

18 inches+-, gray, acid weathered shale that is more or less
fractured.

In forested sites the surface is covered with leaf litter
from mixed hardwoods. In these areas there is a layer of
leaf mold about 1 inch thick, and the boundary between
it and the mineral soil is sharp and distinet.

The depth to weathered shale is generally between 12
and 30 inches. In some severely eroded spots, however,
the weathered shale is within 12 inches of the surface.
In a few places there is a thin layer of calcareous shale
in the weathered material; lime from this calcareous ma-
terial malkes the subsoil less acid. In a few small areas,
lacustrine silt and clay occur at depths between 12 and
30 inches. This material is underlain by weathered shale.

Allis silt loam, 0 to 3 percent slopes (AcA).—The pro-
file of this soil resembles the profile described for the
series except that grayish-brown silty clay loam is at
shallower depths. The soil is level to nearly level. Sur-
face and internal drainage are poor. During wet periods
shallow water remains in the depressions for several days.

This soil 1s suitable for small grains, grasses, and leg-
umes. Where the climate is favorable, it is also suitable
for vineyards.

Careful management is needed. Maintain good tilth by
cultivating only when the soil contains the proper amount
of moisture. If tilth is good, crops can make the best use

of the shallow root zone. Ieep natural drainageways
open. Divert surface water from the adjoining higher
areas into suitable waterways.

Because of its poor drainage and shallowness, this soil
is in capability unit IVws-2.

Allis silt loam, 0 to 3 percent slopes, severely eroded
(AaA3).—The surface layer of this soil is lighter colored
than that of the profile described for the series and is less
than 4 inches thick. The soil also contains less organic
matter and is shallower. Where the soil has been cul-
tivated, part of the material from the dark grayish-brown
subsoil has been mixed with the surface soil.

This soil needs careful management. It is suited to
grasses and legumes. Choose hay and pasture mixtures
that will tolerate poor drainage. Ieep the natural drain-
ageways open, and divert surface water from adjoining
higher areas into suitable waterways.

Because of the effects of erosion and the very poor in-
ternal drainage, this soil is in capability unit VIew-4.

Allis silt loam, 3 to 8 percent slopes {AaB).—The pro-
file of this soil is the same as that deseribed for the series.
The soil has uniform gentle slopes that are as much as
700 feet long. Internal drainage is poor, and surface
drainage is moderate.

This soil is better suited to small grains, grasses, and
legumes than to crops that are cultivated intensively.
Where the climate is favorable, it can also be used for
vineyards. The grapes ripen slowly, however, and the
vines do not live long. The fields are wet in fall, and,
therefore, harvesting 1s usually difficult.

This soil needs careful management. Choose hay and
pasture mixtures that tolerate poor drainage. Maintain
good tilth by cultivating only when the soil contains the
proper amount of moisture. If tilth is good, crops can
make the best use of the shallow root zone. Keep natural
drainageways open. Divert surface water into suitable
waterways. Protect the soil with a cover of plants dur-
ing as much of the year as feasible.

Because of its poor internal drainage and shallowness,
this soil is in capability unit TVws-1.

Allis silt loam, 3 to 8 percent slopes, severely eroded
(AaB3}.—The surface layer of this soil is lighter colored
than that of the profile described for the series and is
less than 4 inches thick. The soil also contains less or-
ganic matter and is shallower. Where the soil has been
cultivated, part of the material from the dark grayish-
brown subsoil has been mixed with the surface soil.

This soil needs careful management. It is suited to
grasses and legumes. Choose hay and pasture mixtures
that tolerate poor infernal drainage. Divert surface
water into suitable drainageways.

Because of the effects of erosion and the very poor in-
ternal drainage, this soil is in capability unit VIew—4.

Allis silt loam, 8 to 15 percent slopes (AaC).—The pro-
file of this soil resembles that described for the series, but
the surface layer is less than 6 inches thick. In addition,
the depth to weathered shale varies considerably. The
soil has uniform slopes that are generally less than 300
feet long. It has good surface drainage, but internal
drainage is poor.

This soil is suited to small grains, grasses, and legumes.
Where the climate is favorable, it 1s also suited to vine-
vards. Grapes ripen slowly, however, and the vines soon
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die. The soil is wet in fall, and, therefore, harvesting of
field crops is usually difficult.

This soil needs careful management. Maintain good
tilth by cultivating only when the soil contains the proper
amount of moisture. If tilth is good, crops can make the
best use of the shallow root zone. Use long rotations in
which sod crops are grown at least half the time. Choose
hay and pasture mixtures that tolerate poor drainage.
Protect the soil with a cover of plants as much of the time
as feasible. Divert surface water into suitable drainage-
ways.

Because of its poor internal drainage and shallowness,
this soil is in capability unit IVws-1.

Allis silt loam, 8 to 15 percent slopes, severely eroded
(AaC3).—The surface layer of this soil is lighter colored
than that described for the series and is less than 4 inches
thick. The soil contains less organic matter and is shal-
lower. Where the soil has been cultivated, part of the
material from the dark grayish-brown subsocil has been
mixed with the surface soil.

This soil is suited to grasses and legumes. Choose hay
and pasture mixtures that tolerate poor drainage. Di-
vert surface water into suitable drainageways.

Because of the effects of erosion and the very poor in-
ternal drainage, this soil is in capability unit Vew—4.

Allis silt loam, 15 to 25 percent slopes (AaD).—The
profile of this soil resembles the profile described for the
series, but weathered shale is at shallower depths. The
soil has uniform slopes that are generally less than 200
feet long. Surface drainage is good to excessive, and in-
ternal drainage is poor.

This soil is suited to grasses and legumes. Choose hay
and pasture mixtures that tolerate poor internal drainage.
Divert surface water into suitable drainageways.

Because of the risk of erosion and the poor internal
drainage, this soil is in capability unit View—4.

Allis silt loam, 15 to 25 percent slopes, severely
eroded (AcD3).—The surface layer of this soil is lighter
colored than that of the profile described for the series
and is Jess than 4 inches thick. The soil also contains less
organic matter and is shallower over bedrock. Where
the soil has been cultivated, part of the material from the
dark grayish-brown subsoil has been mixed with the sur-
face soil.

This soil is suited to grasses and legumes. Choose hay
and pasture mixtures that will tolerate very poor internal
drainage.

Because of the effects of erosion and the very poor in-
ternal drainage, this soil is in capability unit VIew—4.

Allis silt loam, 25 to 45 percent slopes (AaE).—The
profile of this soil resembles the profile described for the
series, but the depth to weathered shale is less. The
slopes are uniform and generally are less than 200 feet
long. Surface drainage is excessive and internal drain-
age 1s poor.

This soil is suitable for trees. Because of the effects
of erosion, it is in capability class VIIe-1.

Beach and Riverwash

Beach and Riverwash (Ba).—This miscellaneous land
type is made up of unassorted sand, gravel, and small
fragments of flagstone. Some of the larger heaches are

near the mouths of streams that empty into Lake Erie.

Others are on Presque Isle, a baymouth bar north of Erie.
In places there are narrow beaches along the lake front
between the Ohio border and the New York State line.
Riverwash forms temporary islands or bars in or along
streams that have steeply sloping beds.

Before sediments are deposited on the beach, they are
transported by streams and are then dropped into the
waters of the lake. Here, they are reworked by wave
action and are then washed onto the beach. During
storms the beach material is again reworked and is car-
ried eastward by shore currents. In its place new sedi-
ments are deposited by waves. During the winter a well-
defined beach is often altered greatly by storms.

Beach and Riverwash is not stable enough to maintain
a cover of plants. Tt consists largely of material weath-
ered from the underlying shale; it also includes some sed-
iments of sandstone, granite, and quartzite that were car-
ried into the area by glaciers. No soil profile has devel-
oped.

This miscellaneous land type has no value for agricul-
ture, but it provides valuable areas for recreation. Beach
erosion can be controlled by building costly engineering
structures. This land type is in capability unit VIITs-1.

Beach Sand, Stabilized

Beach sand, stabilized (Bb).—This miscellaneous land
type consists of deep, sandy beach material that is nearly
level and moderately well drained to poorly drained.
This material is acid. It is protected by a beach ridge
from the waves of Lake Erie. The material has been in
place long enough so that it has a cover of plants but not
long enough for a soil profile to form. It does, however,
]1§we an organic surface layer. No erosion has taken
place.

This inextensive land type occurs only on Presque Isle.
The vegetation consists primarily of aspen, bayberry,
laurel, and several western grasses—Indiangrass, switch-
grass, big bluestem, and little bluestem. The seeds of
these grasses apparently were brought to Presque Isle by
the lake current. ‘

This miscellaneous land type formerly consisted of
shifting sand. The sand became stablized after a ridge
was built up that protected it from wave action. The
beach sand is only 1 to 114 feet above the level of the lake.
The permanent water table, therefore, is only about that
depth below the surface. The beach sand is low in plant
nutrients, but the ground water has minerals and nitro-
gen in solution. These plant nutrients, along with the
favorable permeability of the material and the stable
supply of moisture, cause plants to make a dense growth.

This land type has little agricultural value. It is suit-
able for recreational use and occurs in the State park on
Presque Isle. It is also suitable for trees or for wildlife
habitats. It is in capability unit VIIw-1.

Berrien Series

The Berrien series is made up of deep, moderately well
drained soils that are sandy and acid. The soils are on
the lake plain. Some of them are important for growing
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vegetables and fruits. The parvent material was acid, la-
custrine sands that were sorted and deposited by water.

These soils are low in clay; consequently, plant nutri-
ents leach downward readily. A firm layer, or pan, that
is slowly permeable to air and water is 20 to 30 inches be-
low the surface. At depths of 40 to 72 inches is gray,
calcareous material that is also slowly permeable to air
and water. When saturated with water, this material is
known locally as quicksand.

The Berrien soils are in the same catena as the well-
drained Ottawa soils, the somewhat poorly drained to
poorly drained Rimer soils, and the very poorly drained
Wauseon soils.

The native vegetation consisted of an oak-beech-maple
type of forest. Now, aspen, goldenrod, little bluestem,
povertygrass, broomsedge, cinquefoil, and sheep sorrel
grow in idle areas. i

Typical profile of a Berrien fine sandy loam (culti-
vated) :

0 to 7 inches, dark-brown fine sandy loam; strong, medium,
granular structure; friable when moist; pH 6.2; abrupt,
smooth lower boundary.

7 to 9 inches, yellowish-brown very fine sandy loam; mod-
erate, coarse, subangular blocky structure; friable when
moist; pH 6.0; clear, smooth lower boundary.

9 to 20 inches, yellowish-brown very fine sandy loam; mod-
erate, medium, subangular blocky structure:; friable when
moist; pH 6.0; diffuse, smooth lower boundary.

20 to 28 inches, dark yellowish-brown very fine sandy loam
with common, coarse, prominent mottles of reddish brown
and olive brown; moderate, medium, subangular blocky
structure; friable to firm when moist; pH 5.8; clear,
smooth lower boundary.

28 to 34 inches, variegated dark reddish-brown and dark
yellowish-brown fine sandy loam; strong, coarse, blocky
structure; hard when dry, firm when moist, and nonsticky
whe wet; pH 5.8; clear, wavy lower boundary.

34 to 40 inches, dark-brown loamy sand; single grain (struc-
tureless) ; pH 6.0; abrupt, wavy lower boundary.

40 to 60 inches+-, gray sandy clay; massive (structureless) ;
very hard when dry, plastic when wet; calcareous.

In forested areas the surface is covered with leaf litter
from mixed hardwoods. In these areas there is a layer
of leaf mold about one-half inch thick and a clear, smooth
boundary between the leaf mold and the mineral soil.

Berrien fine sandy loam, 0 to 2 percent slopes (BcA).—
The profile of this soil resembles the profile described for
the series. In most places, however, the surface layer is
1 to 3 inches thicker.” Although the soil is level to nearly
level, moisture infiltrates rapidly and there is little pond-
ing of surface water. Internal drainage is moderate.

This soil is suited to vegetables and fruits. It is too
droughty for high yields of small grains and permanent
pasture. In spring the soil remains wet long enough to

delay the planting of crops.

This soil needs careful management. Maintain good
tilth by adding organic matter often; plow only when the
soil contains plenty of moisture and after the danger of
freezing has passed in spring.

Because of its moderate internal drainage, this soil is
in capability unit ITw-1.

Berrien fine sandy loam, 2 to 8 percent slopes (BcB).—
The profile of this soil is the same as the profile described
for the series. The soil has uniform slopes that are gen-
erally less than 500 feet long. Surface drainage is good,
and internal drainage is moderate.

This soil is suited to vineyards and fruit trees. It is
too droughty for high yields of small grains and per-
manent pasture.

The soil needs careful management. Maintain good
tilth by adding organic matter often ; plow only when the
soil contains plenty of moisture and after the danger of
Treezing has passed in spring.

Because of the risk of erosion and the moderate inter-
nal drainage, this soil is in capability unit ITew-2.

Berrien fine sandy loam, 2 to 8 percent slopes,
severely eroded (BcB3).—The profile of this soil resembles
the profile described for the series, but the surface layer
is lighter colored and is less than 4 inches thick. The soil
also contains less organic matter and is shallower. Where
the soil has been cultivated, yellowish-brown sand is
mixed with the surface soil.

This soil is suited to vegetables and fruits. It is too.
droughty for high yields of small grains and permanent
pasture. The soil layers over the pan are thin. In spring
they remain wet long enough to delay the planting of
Crops.

This soil needs careful management. Maintain good
tilth by adding organic matter often; plow only when the
soil contains plenty of moisture and after the danger of
freezing has passed in spring. Divert surface water from
adjoining higher areas.

Because of the effects of erosion and the moderate in-
ternal drainage, this soil is in capability unit IITew-2.

Berrien fine sandy loam, 8 to 15 percent slopes
(BcC).—The profile of this soil resembles the profile de-
scribed for the series, but the surface soil is only 6 inches
thick. The slopes are uniform and are generally less than
300 feet long. Surface drainage is good, and internal
drainage is moderate.

This soil is suited to vegetables and fruits. It is too
droughty for high yields of small grains and permanent
pasture.

This soil needs careful management. Maintain good
tilth by adding organic matter often; plow only when
there is plenty of moisture in the soil and after the danger
of freezing has passed in spring.

Because of the risk of erosion and the moderate internal
drainage, this soil is in capability unit IITew—2.

Berrien fine sandy loam, 8 to 15 percent slopes,
severely eroded (BcC3).—The surface layer of this soil is
lighter colored than that of the profile described for the
series and is less than 4 inches thick. In addition, the soil
contains less organic matter and is shallower above the
pan layer. ‘Where the soil has been cultivated, part of the
yellowish-brown sand from the subsoil has been mixed
with the surface soil.

This soil is best suited to grasses and legumes. Choose
hay mixtures that tolerate short droughts and moderate
internal drainage. The soil is too droughty for high
yields of permanent pasture.

Because of the effects of erosion and the moderate in-
ternal drainage this soil is in capability unit IVew-1.

Berrien fine sandy loam, 15 to 25 percent slopes
(BcD).—The profile of this soil resembles the profile de-
scribed for the series, but the surface layer is only 6
inches thick. The soil has uniform slopes that are mostly
less than 200 feet long. Surface drainage is good to exces-
sive, and internal drainage is moderate.
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This soil is suited to grasses and legumes. Choose hay
mixtures that tolerate short droughts and moderate in-
ternal drainage. The soil is too droughty for high yields
of permanent pasture.

Because of the risk of erosion and the moderate internal
drainage, this soil is in capability unit IVew-1.

Berrien fine sandy loam, 15 to 25 percent slopes,
severely eroded (BcD3).—The surface layer of this soil is
lighter colored than that of the profile described for the
series and is only 5 inches thick. In addition, the soil con-
tains less organic matter and is shallower above the pan
layer. Where the soil has been cultivated, part of the
yellowish-brown sand in the subsoil has been mixed with
the surface soil.

This soil is suitable as woodland. Because of the effects
of erosion, it is in capability unit VIIe-2.

Birdsall Series

The Birdsall soils are very poorly drained to poorly
drained and are silty and deep. They are inextensive and
occur in small, level to gently sloping areas. Their par-
ent material was lacustrine deposits of glacial origin. It
consisted of stratified silt and clay, mixed with some sand,
laid down in still, or slack, water.

Where they occur in the same fields with better drained
soils that are cultivated, these wet soils present a manage-
ment problem. They are darker than the better drained
soils and can be identified easily by their very dark gray-
ish-brown to very dark gray surface soil. The Birdsall
soils are slowly permeable to air and water.

The Birdsall soils are in the same catena as the moder-
ately well drained Williamson and Collamer soils and the
somewhat poorly drained to poorly drained Wallington
solls.

Originally, willow, aspen, and other bog plants grew on
these soils. This vegetation was replaced largely by a
white or black ash-red maple type of swamp forest. As-
pen, willow, and sedges still grow in idle areas.

Typical profile of a Birdsall silt loam:

0 to 10 inches, very dark grayish-brown silt loam; moderate,
fine, granular structure; frinble when moist; pH 54;
diffuse, smooth lower boundary.

10 to 18 inches, yellowish-brown silt loam with many, fine,
distinet mottles of grayish brown; moderate, medium,
granular structure; friable when moist; pH 54; clear,
smooth lower boundary.

18 to 26 inches, yellowish-brown silty clay loam with com-
mon, coarse, distinet mottles of grayish brown; moderate,
medium, subangular blocky structure; hard when dry, firm
when moist, and sticky when wet; pH 6.0; gradual, smooth
lower boundary.

26 to 86 inches, dark grayish-brown silty clay loam with com-
mon, medium, distinct mottles of yellowish brown; wenk,
medium, subangular blocky structure; hard when dry, firm
when moist, and nonsticky when wet; pH 64.

The color of the surface soil ranges from very dark
grayish brown to very dark gray. The color of the sub-
soil ranges from yellowish brown through grayish brown
to gray.

Birdsall silt loam, 0 to 2 percent slopes (BdA).—The
profile of this soil is the same as the profile described for
the series. Relief is level to nearly level. Surface and
internal drainage are very poor. During wet seasons shal-
low water remains in the depressions for several weeks.

Included with this mapping unit arve a few small areas
of Lorain silty clay loam and Lorain clay, which are not
mapped separately in this county. These included soils
are very poorly drained, and the lower part of the profile
is calcareous.

This soil, unless improved by drainage, is best suited to
permanent sod or woodland. With adequate artificial
drainage, it can be used in a rotation that includes row
Crops.

Because of the severe limitation of wetness, this soil is
in capability unit IVw-1.

Birdsall silt loam, 2 to 4 percent slopes (BdB).—The
profile of this soil resembles the profile described for the
series, but the surface layer is only 8 inches thick. Relief
is gently sloping. Surface drainage is moderate, and in-
ternal drainage is poor.

This soil, unless improved by drainage, is best suited to
permanent pasture and woodland. With adequate arti-
ficial drainage, it can be used in a votation that includes
row crops. Keep the natural drainageways open. Divert
surface water from adjoining higher areas into suitable
waterways.

Because of the severe limitation of wetness, this soil is
in capability unit IVw-L1.

Canadice Series

The Canadice series consists of deep, poorly drained

silty soils that have a subsoil of silty clay loam or silty
clay. The soils have a strong, well-developed structure.
They occur in old glacial lakebeds. The parent material
was laid down in still, or slack, water. It contains sedi-
ments weathered from bedrock of acid shale in addition
to limestone material carried by glaciers and deposited in
the lakes by streams. This material was laid down in
alternate layers of silt and clay.
_ Because they are high in silt, these soils dry out slowly
in spring and become wet early in fall. Below a depth of
8 inches, the layers of silty clay loam and silty clay are
slowly permeable to air and water.

The Canadice soils are in the same catena as the moder-
ately well drained Caneadea and the very poorly drained
to poorly drained Birdsall soils.

The native vegetation consisted of a beech-red maple
type of forest. Now,wild crabapple, aspen, sumac, gold-
enrod, velvetgrass, and povertygrass grow in idle areas.

Typical profile of a Canadice silt loam (cultivated) :

0 to 8 inches, brown to dark-brown silt loam; moderate,
medium, granular structure; friable when moist; pH 5.6;
abrupt, smooth lower boundary.

8 to 14 inches, yellowish-brown silty clay loam with com-
mon, medium, distinct mottles of grayish brown and dark
brown ; strong, thick, platy structure; friable when moist;
pH 5.4; clear, smooth lower boundary. )

14 to 24 inches, silty clay loam with a prominent coating of
gray clay on peds; interiors are light olive brown with
many, fine, distinct mottles of dark brown to strong brown;
strong, medium, blocky structure; firm when moist; pH
5.8; clear, smooth lower boundary.

24 to 30 inches, silty clay with a prominent coating of gray
clay on peds; olive-brown interiors; strong, coarse, blocky
structure; firm when moist, hard when dry, and plastic
when wet; pH 6.5; diffuse, wavy lower boundary.

30 to 38 inches, silty clay with a gray coating on peds; olive-
brown interiors; strong, very coarse blocky structure; hard
when dry, firm when moist, and plastic when wet; pH 7.2;
diffuse, wavy lower boundary.
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38 to 48 inches, olive-brown silty clay; strong, very coarse,
blocky structure; hard when dry, firm when moist, and
plastic when wet; soil material contains free lime and
effervesces with dilute hydrochloric acid. )

In forested sites the surface is covered with leaf litter
from mixed hardwoods. The layer of leaf mold is more
than one-half inch thick, and the boundary between it
and the mineral soil is abrupt and distinct.

The depth to the second horizon, which is mottled and
poorly aerated, is between 6 and 12 inches. The color of
the surface soil ranges from brown, on the stronger slopes,
to dark grayish brown, in the level sites.

Canadice silt loam, 0 to 2 percent slopes {CaA).—The
profile of this soil resembles the profile described for the
series. Relief is level to nearly level, and surface and in-
ternal drainage are poor. During wet periods water re-
mains in the depressions for a long time.

This soil is suited to small grains, grasses, and legumes.
Choose hay and pasture mixtures that tolerate poor drain-
age. Maintain good tilth by plowing early in fall so that
the plow layer will be frozen during winter. Cultivate
only when the soil contains the proper amount of moisture.
Ieep the natural drainageways open, and divert surface
water from adjoining higher aveas into suitable water-
ways.

Because of poor drainage, this soil is in capability unit
IVw-1.

Canadice silt loam, 2 to 8 percent slopes (CaB).—The
profile of this soil is the same as the profile described for
the series. The slopes are uniform and are 100 to 300
feet long. Surface drainage is moderate, and internal
drainage is poor.

This soil 1s suited to corn, small grains, grasses, and
legumes. Choose hay and pasture mixtures that tolerate
poor internal drainage. Maintain good tilth by plowing
early in fall so that the plow layer will be frozen during
winter. Cultivate only when the soil contains the proper
amount of moisture. Ieep the natural drainageways
open. Divert surface water from adjoining higher areas
into suitable waterways.

Because of the poor internal drainage and the visk of
erosion, this soil is in capability unit TVw-1.

Canadice silt loam, 2 to 8 percent slopes, severely
eroded (CaB3).—The surface layer of this soil is lighter
colored than that of the profile described for the series
and is less than 5 inches thick. -In addition, the soil con-
fains less organic matter and is shallower. Where the soil
has been cultivated, part of the subsoil of yellowish-brown
silty clay loam has been mixed with the surface soil.

This soil is best suited to grasses and legumes. Choose
hay and pasture mixtures that tolerate very poor internal
drainage. Divert suvface water into suitable drainage-
ways.

Because of the effects of erosion and the poor internal
drainage, this soil is in capability unit VIew-1.

Caneadea Series

The Caneadea series consists of deep, moderately well
drained, silty soils on old glacial lakebeds. The parent
material was laid down in still, or slack, water. It con-
tains sediments weathered from the bedrock of acid shale.
It also contains limestone material carried by glaciers and
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later deposited in the lakes by streams. This material was
laid down in alternate layers of silt and clay.

Because they are high in silt, these soils dry out slowly
in spring. Below a depth of 18 inches, the silty clay loam
is slowly permeable to air and water.

The Caneadea soils are in the same catena as the poorly
drained Canadice and the very poorly drained to poorly
drained Birdsall soils.

The native vegetation consisted of a maple-beech type
of forest. Locust, wild crabapple, sumae, walnut, black-
berry, Canada bluegrass, and red fescue now grow in idle
areas. . X

Typical profile of a Caneadea silt loam (cultivated) :

0 to 7 inches, brown to dark-brown silt loam; moderate, fine,
granular structure; friable when moist; pH 5.4; abrupt,
smooth lower boundary.

7 to 13 inches, dark yellowish-brown, heavy silt loam with a
few, fine, faint mottles of very dark grayish brown; weak,
thin, platy structure that breaks to moderate, medinm,
subangular blocky structure; friable when moist, slightly
sticky when wet; pH 6.0; clear, wavy lower boundary.

13 to 18 inches, dark yellowish-brown, heavy silt loam ;
strong, medium, blocky structure; hard when dry, firm
when moist, and slightly sticky when wet; pH 6.2; diffuse,
wavy lower boundary.

18 to 26 inches, very dark grayish-brown silty clay loam;
strong, coarse, blocky structure; hard when dry, firm when
moist, and sticky when wet; pH 6.8; gradual, smooth lower
boundary.

26 to 36 inches, olive-brown silty clay loam; strong, coarse,
blocky structure; hard when dry, very firm when moist, and

~ sticky when wet; pH 7.2; clear, smooth lower boundary.

36 to 48 inches+, olive-brown silty clay loam with common,
medium, distinct mottles of grayish brown and yellowish
brown; strong, coarse, blocky structure; hard when dry,
very firm when moist, and plastic when wet; effervesces
with dilute hydrochloric acid.

The depth to the calcareous horizon is between 3'and 5
feet.

Caneadea silt loam, 0 to 2 percent slopes (CbA).—The
profile of this soil resembles the profile described for the
series. The mottled, poorly aerated layer, however, is
nearer the surface, or at a depth of 26 inches. This soil
is level to nearly level. Surface drainage is poor, and in-
ternal drainage is moderate. During wet periods shallow
water remains in the depressions for a short time.

This soil is suited to corn, small grains, grasses, and
legumes. Choose hay and pasture mixtures that tolerate
moderate internal drainage. Keep the natural drainage-
ways open. Divert surface water from adjoining higher
areas into suitable waterways.

Because of poor drainage, this soil is in capability unit
ITTw-5.

Caneadea silt loam, 2 to 8 percent slopes (CbB).—The
profile of this soil is the same as the profile described for
the series. The soil has uniform slopes that ave between
100 and 400 feet long. Surface drainage is good, and in-
ternal drainage is moderate,

This soil is suited to corn, small grains, grasses, and
legumes. Choose hay and pasture mixtures that tolerate
moderate internal drainage. Divert surface water into
suitable drainageways.

Because of the moderate internal drainage and the risk
of erosion, this soil is in capability unit TTTwe-1.

Caneadea silt loam, 2 to 8 percent slopes, severely
eroded (CbB3).—The surface layer of this soil is lighter
colored than that of the profile described for the series
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and is less than 5 inches thick. The soil also contains less
organic matter and is shallower. Where the soil has been
cultivated, part of the subsoil of dark yellowish-hrown,
heavy silt loam has been mixed with the surface soil.

This soil is suited to grasses and legumes. Choose hay
and pasture mixtures that tolerate somewhat poor internal
drainage. Divert surface water into suitable waterways.

Because of the effects of erosion and the restricted
drainage, this soil is in capability unit VIew-1.

Caneadea silt loam, 8 to 15 percent slopes {CbC).—
The profile of this soil resembles the profile described for
the series. The soil has uniform slopes that are between
100 and 300 feet long. Surface drainage is good, and in-
ternal drainage is moderate.

This soil is suited to grasses and legumes. Choose hay
and pasture mixtures that tolerate moderate internal
drainage. Divert surface water into suitable waterways.

Because of the risk of erosion and the somewhat re-
stricted internal drainage, this soil is in capability unit
IVew-3.

Caneadea silt loam, 8 to 15 percent slopes, severely
eroded (CbC3).—The surface layer of this soil is lighter
colored than that of the profile described for the series
and is less than 5 inches thick. The soil also contains less
organic matter and is shallower. Where the soil has been
cultivated, part of the subsoil of dark yellowish-brown,
heavy silt loam has been mixed with the surface soil.

This soil is suited to grasses and legumes. Choose hay
and pasture mixturves that tolerate somewhat poor internal
drainage. Divert surface water into suitable waterways.

Because of the effects of erosion and the restricted
drainage, this soil is in capability unit VIew-1.

Caneadea silt loam, 15 to 25 percent slopes (CbD).—
The profile of this soil resembles the profile described for
the series. The boundaries between the upper horizons,
however, are more diffuse and irregular. This has been
caused by the movement of soil material down the slopes,
which are between 100 and 300 feet long. Surface drain-
age is excessive, and internal drainage is moderate.

On the pastures, trampling by livestock has produced
miniature terraces, or “catsteps.” These catsteps are
mainly on the contour. They serve as paths for livestock
that graze on the strong slopes.

This soil is suited to grasses and legumes. Choose hay
and pasture mixtures that tolerate moderate internal
drainage. Divert surface water into suitable waterways.

Because of the risk of erosion and the moderate in-
ternal drainage, this soil is in capability unit TVew-3.

Caneadea silt loam, 15 to 25 percent slopes, severely
eroded (CbD3).—The profile of this soil resembles the pro-
file described for the series, but the surface layer contains
less organic matter and is shallower. Where the soil has
been cultivated, part of the subsoil of dark yellowish-
brown, heavy silt loam has been mixed with the surface
soil.

The boundaries of the upper horizons are more diffuse
and irregular than those of the typical profile. This has
resulted from the movement of soil material down the
slopes. On cleared areas, there is an occasional mass move-
ment, or slipping, of soil. '

This soil is suited to grasses and legumes. Choose hay
and pasture mixtures that tolerate somewhat poor internal
drainage. Divert surface water into suitable waterways.

Because of the effects of erosion and the restricted in-
ternal drainage, this soil is in capability unit VIew-1.

Chagrin Series

The soils of the Chagrin series are deep and well
drained. They are on the flood plains of streams and on
alluvial fans at the mouths of tributary streams. The
parent material consisted of sediments of sand, silt, and
gravel that washed down from the glaciated upland. It
has not been in place long enough for a well-developed
soil profile to form.

The Chagrin soils are in the same catena as the moder-
ately well drained Lobdell soils, the somewhat poorly
drained to poorly drained Wayland soils, and the very
poorly drained Sloan soils.

Maple, sycamore, butternut, wild crabapple, Canada
bluegrass, and whiteclover grow in wooded and idle areas.

In Erie County there are three soil types of the Chagrin
series—fine sandy loam, silt loam, and very gravelly loam.
In addition, two high bottom phases of the silt loam type
are mapped. The typical silt loam occurs on first bottoms.

Typical profile of a Chagrin fine sandy loam (culti-
vated) : '

0 to 14 inches, dark-brown fine sandy loam; weak, medium,
granular structure; friable when moist; pH 6.4; diffuse,
wavy lower boundary.

14 to 24 inches, dark yellowish-brown fine sandy loam ; weak,
medium, granular structure; friable when moist; pH 6.6;
diffuse, wavy lower boundary.

24 to 38 inches+, dark yellowish-brown fine sandy loam;
weak, medium, granular structure; friable when moist;
pH 6.2,

The amounts of sand, silt, and gravel vary throughout
the profile.

Chagrin fine sandy loam, 0 to 3 percent slopes (CcA).—
The profile of this soil is the same as the profile described
for the series. The areas are level to nearly level and are
subject to occasional flooding.

This soil can be used for crops suited to the local cli-
mate. Protect the soil with a cover of plants during the
winter and early in spring when the areas are most likely
to be flooded.

There are no serious limitations in the use of this soil;
it is in capability unit I-3.

Chagrin fine sandy loam, 0 to 3 percent slopes,
severely eroded (CcA3).—The surface layer of this soil is
not so thick as that of the profile described for the series.
Erosion cansed by floodwaters has gouged and roughened
the arveas. After streams overflow, water remains on the
surface for short periods.

This soil is best, suited to grasses and legumes. Choose
hay and pasture mixtures that tolerate flooding for short
periods.

Because of erosion caused by frequent flooding, this soil
is in capability unit VIe-2.

Chagrin silt loam, 0 to 3 percent slopes (CdA).—IEx-
cept that its surface layer is finer textured and less per-
meable, this soil has a profile like that described for the
series. The parent material consisted of sediments de-
posited in slowly moving water. The areas are level to
nearly level and are subject to occasional flooding. After
the streams overflow, shallow water remains on the sur-
face for short periods.
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This soil can be used for crops suited to the local cli-
mate. Protect the soil with a cover of plants during the
winter and early in spring when the areas are most likely
to be flooded.

There are no serious limitations in the use of this soil;
it is in capability unit 1-8.

Chagrin silt loam, high bottom, 0 to 3 percent slopes
{CeA).~—This soil is level to nearly level and occurs at
slightly higher elevations than the soils on typical flood
plains. It is flooded occasionally by streams, but flooding
occurs no oftener than once in 4 to 6 years. This soil is
intermediate in age and in profile development between
the soils formed on recent flood plains and those formed

on the older stream terraces. Like the other high bottom.

soil of the series, it has more variation in color between
the surface layer and the subsoil than Chagrin silt loam,
0 to 3 percent slopes.

Typical profile:

0 to 9 inches, dark-brown to brown silt loam; weak, medium,
granular structure; friable when moist; pH 6.0; clear,
smooth lower boundary.

9 to 20 inches, yellowish-brown silt loam; weak, medium,
granular structure; friable when moist; pH 5.8; diffuse,
wavy lower boundary. : .

20 to 36 inches+, yellowish-brown silt loam; weak, medium,
granular structure; friable to firm when moist; pH §5.8.

This soil can be used for crops suited to the local cli-
mate. It has no serious limitations in use and is in capa-
bility unit I-8.

Chagrin silt loam, high bottom, 3 to 6 percent slopes
(CeB).—The profile of this soil is similar to the profile
described for Chagrin silt loam, high bottom, 0 to 8 per-
cent slopes. This soil has uniform slopes and it occurs
slightly above the normal flood plains. It is flooded oc-
casionally by streams, but flooding occurs no oftener than
once in 4 to 6 years,

This soil can be used for crops suited to the local cli-
mate. Control erosion by tilling on the contour.

Because of the risk of erosion, this soil is in capability

unit ITe-2.

Chagrin very gravelly loam, fan, 0 to 6 percent
slopes (Cf).—Except for being very gravelly, the profile of
this soil resembles the profile described for the series.
This soil is level to gently sloping and occurs on alluvial
fans at the mouths of tributary streams. It has formed
from material derived from acid shale bedrock mixed with
some sediments of sandstone and granite of glacial origin.
The coarse-textured material is deposited where the
streambeds have less slope and the water flows more
slowly. This occurs at the point where the streams leave
the upland and enter the level plains or terraces.

The degree of erosion varies. Material is deposited and
removed alternately, depending on the volume of water
in the stream. v

This soil is used for crops suited to the local climate.
Divert surface water into suitable waterways. Cultivate
on the contour on the gentle slopes that are used for tilled
crops.

Because of the risk of erosion and drought, this soil is
in capability unit I1Te-2.

Collamer Series

The Collamer series is made up of deep, moderately
well drained soils of the lake plain. The soils are im-
portant for the growing of vegetables and fruits.

The parent material was made up of lacustrine de-
posits derived from acid shale bedrock and from sand-
stone and limestone of glacial origin. It consisted of
layers of silt and sand and of layers of clay, deposited in
areas covered by still, or slack, water. ) )

In general, the upper layers of these soils are friable
when moist. A poorly aerated, mottled layer occurs at
depths of 25 to 30 inches, particularly in the Collamer silt
loams. This layer tends to be firmer in the fine sandy
loams than in the silt loams.

These soils are in the same catena as the somewhat
poorly drained to poorly drained Wallington soils and the
poorly drained to very poorly drained Birdsall soils.

The native vegetation was a maple-beech-tuliptree type
of forest. Locust, sassafras, aspen, sumae, sheep sorrel,
cinquefoil, and broomsedge now grow in idle areas.

In Erie County the Collamer soils occur with the Wil-
liamson soils in a complex pattern. Because it was diffi-
cult to separate the two series in mapping, they have been
mapped together as Williamson and Collamer soils.

Typical description of a Collamer fine sandy loam
(cultivated) :

0 to 8 inches, dark-brown fine sandy loam; weak, medium to
fine, granular structure; friable when moist; pH 5.0; clear,
smooth lower boundary.

8 to 22 inches, yellowish-brown silt loam; weak, medium,
subangular blocky structure; friable when moist; pH 5.6;
clear, smooth lower boundary.

22 to 80 inches, brown to dark-brown silt loam with common,
medium, distinet mottles of strong brown and light brown-
ish gray; moderate, coarse, subangular blocky structure:
hard when dry, slightly firm- when moist, and nonsticky
when wet; pH 5.8; clear, smooth lower boundary.

30 to 48 inches+, dark grayish-brown loam or silt loam;
weak, medium, granular structure; slightly firm when
moist, nonsticky when wet; pH 5.6.

In the silt loams the soil material, at depths between
22 and 30 inches, is slightly hard when dry, friable when
moist, and nonsticky when wet.

Conotton Series

The Conotton series consists of deep, well-drained,
moderately coarse textured to medium textured soils on
beach ridges. The soils can be cultivated intensively for
deep-rooted crops and are among the best on the lake
plain for growing vegetables and fruits (fig. 4). The par-
ent material was made up of alternate Iayers of sand and
gravel mixed with some silt and clay. This material was
derived from acid shale bedrock and from sandstone and
granite of glacial origin. It was sorted and deposited by
wave action. The sandier soils have moderately rapid
permeability and are subject to leaching of plant nutri-
ents.

The Conotton soils are in the same catena as the some-
what poorly drained to poorly drained Fredon soils and
the very poorly drained Halsey soils.

The native vegetation consisted of a chestnut-oak type
of forest. Locust, sassafras, sumac, cinquefoil, little blue-
stem, and povertygrass now grow in idle areas.



66 SOIL

Figure 4.—Peach orchard on a Conotton gravelly loam of the beach

ridges. An area of Rimer fine sandy loam is in the background.

This landscape is typical of the lake plain,

In Erie County there are three soil types of the Conot-
ton series—gravelly loam, gravelly sandy loam, and
coarse sandy loam. .

Typical profile of a Conotton gravelly loam (cnlti-
vated) :

0 to 8 inches, dark-brown gravelly loam; weak, tine, granular
structure; friable when moist; pH 6.0; gradual, wavy
lower boundary.

8 to 11 inches, brown loam; weak, medinm, subangular blocky
structure; slightly hard when dry, friable when moeist, and
nonsticky when wet; pH 6.0; diffuse, broken lower bound-
ary.

11 to 18 inches, reddish-brown coarse sandy loam; weak,
medinm, subangular blocky structure; slightly hard when
dry, very friable when moist, and nonsticky when wet;
nearly all the grains of sand are coated with clay, and the
clay forms bridges hetween the grains; pH 5.8 to 6.0; clear,
wavy lower boundary.

18 to 24 inches, dark-brown loamy coarse sand; weak, me-
dium, subangular blocky structure; friable when moist;
many of the grains of sand are partly coated with a thin
film of clay, and clay bridges between the graing are com-
mon ; pH 6.0; abrupt, wavy lower boundary.

24 to 26 inches, strong-brown loamy fine sand; moderate,
medium, subangular blocky structure; slightly hard when
dry, very friable when moist, and nonsticky when wet; many
of the grains of sand are coated with a thin film of clay;
pH 6.0; abrupt, lower boundary.

26 to 56 inches+, brown loamy fine sand and gravel; strati-
fied; structureless; friable when moist; pH 6.2.

The amount of gravel varies throughout the profile,

Conotton gravelly loam, 0 to 3 percent slopes (ChA).—
The surface Inyer of this soil is generally abont 10 inches
thick. Otherwise, the profile is similar to the profile de-
scribed .for the series. The areas are level to nearly level.
Even though the relief is level, water does not remain
ponded on this permeable soil.

This soil can be cultivated intensively for deep-rooted
crops. Where the climate is favorable, the soil 1s suited
to orchards, vineyards, and early maturing vegetables.

There are no serious restrictions in the use of this soil.
It 1s in capability umit I-1.

Conotton gravelly loam, 3 to 8 percent slopes (ChB).—
The profile of this soil is the same as the profile described
for the series. The areas are gently sloping. In many
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places the slopes ave in a pattern consisting of a series of
parallel ridges that give an irregular, corrugated appear-
ance to the landscape.

This soil is suited to the deep-rooted crops common to
this area. Where the climate is favorable, the soil is also
suited to orchards, vineyards, and early maturing vege-
tables. Replenish the supply of organic matter often.
Cultivate on the contour to control erosion.

Because of the risk of erosion, this soil is in capability
unit ITe-1.

Conotton gravelly loam, 3 to 8 percent slopes,
severely eroded (ChB3).—The surface layer of this soil is
lighter colored than that of the profile described for the
series and is less than 6 inches thick. The soil also con-
tains less organic matter, and, where it has been culti-
vated, part of the brown loam from the subsoil has been
mixed with the surface soil.

Where the climate is favorable, this soil is suited to
orchards, vineyards, and early maturing vegetables. It
is also suited to the cultivated crops commonly grown.
Replenish the supply of organic matter often. Divert
surface water from the adjomning higher arveas into suit-
able waterways. Cultivate on the contour to control ero-
sion.

Because of the effects of erosion, this soil is in capabil-
ity unit ITTe~1.

Conotton gravelly loam, 8 to 15 percent slopes
(ChC).—The surface layer of this soil is less than 7 inches
thick. Otherwise, the profile resembles the profile de-
scribed for the series. This soil has uniform slopes, most
of which are less than 200 feet long. The lateral move-
ment of ground water lowers the level of the water table;
this makes the soil droughty in dry seasons.

Where the climate is favorable, this soil is suited to
orchards, vineyards, and early maturing vegetables. Tt
is also suited to the cultivated crops commonly grown. It
is somewhat droughty for highest yields of small grains
and permanent pasture. Replenish the supply of organic
matter often. Use contonr stripcropping to control ero-
sion and to increase the amount of moisture in the sub-
soil.

Because of the visk of erosion, this soil is in capability
unit 11Te-1. '

Conotton gravelly loam, 8 to 15 percent slopes,
severely eroded (ChC3).—The surface layer of this soil is
lighter colored than that of the profile described for the
series and is less than 5 inches thick. The soil also con-
tains less ovganic matter and is shallower. Where the
soil has been cultivated, part of the brown loam from the
subsoil has been mixed with the surface soil.

This soil is suited to limited cultivation, in addition to
use for growing grasses and legumes. It can be used for
apple ovchards that have a permanent cover of sod.
Choose hay and grass mixtures that will grow on some-
what droughty soils.

Because of the effects of erosion, this soil is in capabil-
ity unit I'Ve-1.

Conotton gravelly sandy loam, 3 to 8 percent slopes
(CkB).—The surface layer of this soil contains more sand
and is coarser textured than that of the profile described
for the series. The soil is gently sloping and is on a series
of parvallel ridges that give an irvegular, corrugated ap-
pearance to the landscape.
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This soil is suited to cultivated crops. Where the cli-
mate is favorable, the soil is also suited to orchards, vine-
yards, and early maturing vegetables. Use a votation
that will replenish the supply of organic matter. Culti-
vate on the contour to control erosion.

Because of the risk of erosion, this soil is in capability
unit ITe-2,

Conotton gravelly sandy loam, 3 to 8 percent slopes,
severely eroded (CkB3).—The surface layer of this soil
contains more sand and is lighter colored than that of the
profile described for the series. It is less than 6 inches
thick. The soil also contains less organic matter. If the
soil has been cultivated, part of the brown loam from the
subsoil has been mixed with the surface soil.

This soil is suitable for the cultivated crops common to
the area. Where the climate is favorable, the soil is
suited to orchards, vineyards, and early maturing vege-
tables. Use a rotation that will replenish the supply of
organic matter. Divert surface water from adjoining
higher areas into suitable waterways. To control erosion,
cultivate on the contour,

Because of the effects of erosion, this soil is in capabil-
ity unit I1Te-2.

Conotton gravelly sandy loam, 8 to 15 percent slopes
[CkC).—The surface layer of this soil contains more sand
and is coarser textured than that of the profile described
for the series. Also, it is less than 7 inches thick. The
soil has uniform slopes, most of which are less than 200

feet long. Lateral movement of ground water lowers the.

level of the water table; this makes the soil droughty in
dry seasons.

Where the climate is favorable, this soil is suited to
orchards, vineyards, and early maturing vegetables. It
is also suitable for the cultivated crops common to the
area. Shallow-rooted pasture plants grown on this soil
produce low yields during dry seasons. Use a votation
that will replenish the supply of organic matter. Use
contour striperopping to control erosion and to increase
the amount of moisture in the subsoil.

Because of the risk of erosion, this soil is in capability
unit ITTe-2,

Conotton gravelly sandy loam, 8 to 15 percent slopes,
severely eroded (CkC3).—The profile of this soil resembles
the profile described for the series, but the surface layer
contains move sand, is lighter-colored, and is less than 5
inches thick. The soil also contains less organic matter
and is shallower. Where the soil has been cultivated, part
of the brown loam from the subsoil has been mixed with
the surface soil.

This soil is snited to grasses and legumes and to apple
orchards that have a permanent cover of sod. Choose hay
and grass mixtures that will grow on somewhat droughty
soils.

Because of the effects of erosion, this soil is in capabil-

ity unit VIe-1. :

Conotton gravelly sandy loam, 15 to 25 percent
slopes (CkD).—The surface layer of this soil contains
more sand and is coarser textured than that of the profile
described for the series. Also, it is less than 6 inches
thick. This soil has uniform slopes, most of which are
less than 200 feet long. TLateral movement of ground
water lowers the level of the water table; this makes the
soil droughty.

This soil 1s suited to limited cultivation, in addition to
use for growing grasses and legumes. It also can be used
for apple orchards that have a permanent cover of sod.
Choose hay and grass mixtures that will grow on some-
what droughty sotls.

Because of the risk of evosion, this soil is in capability
unit IVe-1,

Conotton gravelly sandy loam, 15 to 25 percent
slopes, severely eroded (CkD3)—The profile of this soil
resembles the profile described for the series, but the sur-
face layer contains more sand, is lighter colored, and is
less than 4 inches thick. This soil also contains less or-
ganic matter and is shallower. Where the soil has been
cultivated, part of the brown loam from the subsoil has
been mixed with the surface soil.

On the slopes that face south or west, this soil can be
used to grow pine trees. On the slopes that face north or
east, it can be used to-grow locust trees.

Because of the effects of erosion, this soil is in capabil-
ity unit VITe-3.

Conotton coarse sandy loam, 0 to 8 percent slopes
[CgB).—This soil has a surface layer of coarse sandy loam.
The areas are level to gently sloping. In many places
the slopes occur in a pattern consisting of a series of
parallel vidges that give an irregular, corrugated appear-
ance to the landscape.

Typical profile in a cultivated site:

0 to 12 inches, dark-brown coarse sandy loam ; weak, medium,
granular structure; friable when moist; pH 5.4; abrupt,
smooth lower boundary.

12 to 30 inches, dark-brown coarse sandy loam; single grain
(structureless) ; friable when moist; pH 5.2; diffuse, wavy
lower boundary.

30 fto 60 inches, dark-brown coarse sand and fine gravel;
single grain (structureless) ; friable when moist; pH 5.0;
diffuse, wavy lower boundary.

G0 to 72 inches+, dark-brown coarse sand and gravel of
mixed size; single grain (structureless); friable when
moist; pH 5.0.

Where the climate is favorable, this soil is suited to
orchards, vineyards, and early maturing vegetables. It
is also sutted to the cultivated crops common to the area.
Shallow-vooted pasture plants produce low yields during
dry seasons.

This soil needs careful management. Replenish the
supply of organic matter often. Maintain good tilth by
plowing only when the soil contains plenty of moisture
and after the danger of freezing has passed in spring.
In sloping aveas enltivate on the contour to decrease the
amount, of surface runoff.

Because of the risk of erosion, this soil is in capability
unit 1le-2.

Conotton coarse sandy loam, 0 to 8 percent slopes,
severely eroded (CgB3).—The surface layer of this soil is
lighter colored than that of the profile described for
Conotton coarse sandy loam, 0 to 8 percent slopes, and it
is less than 6 inches thick. The soil also contains less
organic matter; where it has been cultivated, part of the
coarse, sandy material from the subsoil has been mixed
with the surface soil.

Where the climate is favorable, this soil is suited to
orchards, vineyards, and early maturing vegetables. Tt
is also suited to the cultivated crops common to the area.
Shallow-rooted pasture plants produce low yields during
dry seasons.
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The soil needs careful management. Replenish the
supply of organic matter often. Maintain favorable tilth
by plowing only when the soil contains plenty of moisture
and after the danger of freezing has passed in spring.
Cultivate on the contour to decrease the amount of sur-
tace runoft.

Because of the effects of erosion, this soil is in capabil-
ity unit I1Ie-2.

Conotton coarse sandy loam, 8 to 15 percent slopes
(CgC).—This soil has a surface layer that is less than 8
inches thick. Otherwise, the profile resembles that of
Conotton coarse sandy loam, 0 to 8 percent slopes. This
goil has uniform slopes, most of which are less than 200
feet long. Lateral movement of ground water lowers the
‘level of the water table; this makes the soil droughty in
dry seasons.

Where the climate is favorable, this soil is suited to
orchards, vineyards, and early maturing vegetables. It
is also suited to the cultivated crops common to the area.
Shallow-rooted pasture plants produce low yields during
dry seasons.

The soil needs careful management. Replenish the
supply of organic matter often. Maintain favorable tilth
by plowing only when the soil contains plenty of moisture
and after the danger of freezing has passed in spring.
To conserve water, practice contour stripcropping; use
a cropping system in which the soil is covered by sod at
least half of the time.

Because of the risk of erosion, this soil is in capability
unit ITTe-2.

Conotton coarse sandy loam, 8 to 15 percent slopes,
severely eroded [CgC3).—The profile of this soil resembles
the profile described for Conotton coarse sandy loam, 0
to 8 percent slopes, but the surface layer is less than 5
inches thick. The soil also contains less organic matter;
where it has been cultivated, part of the coarse, sandy
mz}]terial from the subsoil has been mixed with the surface
soil.

This soil is suited to grasses and legumes and to apple
orchards that have a permanent cover of sod. Choose
hay and grass mixtures that will grow on somewhat
droughty sotls.

Because of the effects of erosion, this soil is in capabil-
ity wnit VIe-1.

Conotton coarse sandy loam, 15 to 25 percent slopes
(CgD).—The surface layer of this soil is less than 7 inches
thick. Otherwise, the profile resembles that of Conotton
coarse sandy loam, 0 to 8 percent, slopes.. The soil has
uniform slopes, most, of which are less than 200 feet long.
Lateral movement of ground water lowers the level of the
water table; this makes the soil droughty.

This soil is suited to limited cultivation in addition to
use for growing grasses and legumes. It can be used for
apple orchards that have a permanent cover of sod.
Choose hay and grass mixtures that will grow on
droughty soils.

Because of the risk of erosion, this soil is in capability
unit I'Ve-1.

Conotton coarse sandy loam, 15 to 25 percent slopes,
severely eroded (CgD3).—The profile of this soil resembles
the profile described for Conotton coarse sandy loam, 0 to
8 percent slopes, but the surface layer is less than 5 inches
thick. The soil also contains less organic matter; where

it has been cultivated, pavt of the coarse, sandy material
from the subsoil has been mixed with the surface soil.

This soil is suited to grasses and legumes and to apple
orchards that have a permanent cover of sod. Choose hay
and grass mixtures that will grow on somewhat droughty
soils.

Because of the effects of erosion, this soil is in capability
unit VIe-1.

Conotton Moderately Well Drained Variants

The Conotton variants differ from the other Conotton
soils in being only moderately well drained instead of well
drained. They occur in troughs or swales that lie be-
tween or at the bases of beach ridges. These are among
the best soils of the lake plain for growing vegetables and
fruits.

The parent material of the Conotton variants is made
up of alternate layers of sand and gravel mixed with some
silt and clay. This material was derived from acid shale
bedrock and also from sandstone and granite of glacial
origin. It was sorted and deposited by wave action. The
soils have a firm, compact layer that is moderately perme-
able to air and water.

The native vegetation consisted of an oak-beech-maple
type of forest. Wild crabapple, sumac, wildgrape, gold-
enrod, orchardgrass, and povertygrass now grow in idle
areas.

Profile of a Conotton gravelly sandy loam; moderately
well drained variant:

0 to 7 inches, dark-brown gravelly sandy loam.; weak, coarse,
granular structure; friable when moist; contains about 25
percent gravel; pH 5.6; abrupt, smooth lower boundary.

7 to 12 <inches, reddish-brown coarse sandy loam; moderate,
coarse, granular structure; friable when moist; pH 6.0;
gradual, smooth lower boundary.

12 to 20 inches, yellowish-red coarse sandy loam; moderate,
medium, subangular blocky structure; friable when moist;
pH 6.0; clear, wavy lower boundary.

20 to 28 inches, dark-brown coarse sandy loam; moderate,
thick, platy structure; friable when moist; pH 5.8; clear,
wavy botundary.

28 to 33 inches, dark grayish-brown coarse sandy loam with
common, fine, distinet mottles of light olive brown and
strong brown; strong, coarse, subangular blocky structure;
hard when dry, firm when moist; pH 5.6; clear, wavy
lower boundary.

33 to 72 inches-, dark-brown, loamy, sandy gravel; stratified;
single grain (structureless); friable when moist; pH 6.0;
containg more than 45 percent gravel.

The percentage of gravel varies throughout the profile.
The depth to the firm layer ranges from 20 to 36 inches.

Conotton gravelly sandy loam, moderately well
drained variant, 0 to 3 percent slopes {CmA).—The pro-
file of this soil is the same as the profile described for the
Conotton variants. The soil is level to nearly level and
has moderate internal drainage. During wet seasons
water may remain on the surface for a short time.

This soil is suited to the crops commonly cultivated and
to vegetables, vineyards, and apple orchards. The mod-
erate internal drainage delays the growth of crops in
spring. Divert surface water from adjoining higher areas
into snitable waterways. Keep the natural drainageways
open.

Because of the effects of the moderate internal drain-
age, this soil is in capability unit TTw-1.
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Conotton gravelly sandy loam, moderately well
drained variant, 3 to 8 percent slopes (CmB).—The sur-
face layer of this soil is only 6 inches thick. Otherwise,
the profile resembles the profile described for the Conot-
ton variants. This soil has uniform slopes. Surface drain-
age is good, and internal drainage is moderate.

This soil 1s suited to deep-rooted cultivated crops, vege-
tables, orchards, and vineyards. Divert surface water
from adjoining higher areas into suitable drainageways.

Because of the risk of erosion and the moderate internal
drainage, this soil is in capability unit ITew-2.

Conotton gravelly sandy loam, moderately well
drained variant, 3 to 8 percent slopes, severely eroded
{CmB3).—The surface layer of this soil is lighter colored
than that of the profile described for the Conotton vari-
ants and is only 4 or 5 inches thick. The soil also contains
less organic matter and has a shallower root zone above
the firm (pan) layer. Where the soil has been cultivated,
part of the material from the yellowish-red subsoil has
been mixed with the surface soil.

This soil is suitable for cultivated crops, vineyards, and
orchards. Divert surface water from adjoining higher
areas into suitable waterways.

Because of the effects of erosion and the moderate in-
ternal drainage, this soil is in capability unit ITTew-1,

Dalton Series

The Dalton series is made up of deep, somewhat poorly
drained soils of the upland (fig. 5). The parent material
consisted of silty material, 12 to 18 inches thick, and the
underlying glacial till. The till is made up of material de-
rived from bedrock of acid shale and sandstone mixed -
with some sediments of granite, sandstone, and limestone
transported by glaciers. The soils are slightly acid to
depths of 18 to 24 inches and are neutral to calcareous
below those depths.

The soils have a firm, brittle, slowly permeable layer at
depths of 12 to 24 inches. This layer restricts the move-
ment of air and water and limits the penetration of roots.
The soils tend to be droughty during the growing season.

The Dalton soils are in the same catena as the poorly
drained Ellery soils and the very poorly drained Alden
soils.

Figure 5.—Typical landscape where a Dalton silt loam occurs.
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The native vegetation was a beech-maple type of forest.
Goldenrod, hawthorn, wild crabapple, aspen, poverty-
grass and velvetgrass now grow in idle areas. Areas that
have never been cultivated contain mounds that are 4 to
8 feet in diameter and 134 to 3 feet high. These mounds,
known as cradle knolls, are covered with moss and ferns.
The soil on the cradle knolls is moderately well drained.

Typical profile of Dalton silt loam, 2 to 8 percent slopes,
moderately eroded (cultivated) :

0 to 7 inches, very dark gray silt loam; weak, ﬁne, granular
structure; friable when moist; pH 6.6; abrupt, smooth
lower boundary.

7 to 8 inches, grayish-brown silty clay loam; weak, fine, sub-
angular blocky structure; friable when moist; pH 6.4;
clear, wavy lower boundary.

8 to 18 inches, reddish-brown to yellowish-brown silt loam
with a few concretions of iron; weak, fine prisms that
break to weak, fine and medium, subangular blocky struc-
tural units coated with light brownish gray; firm when
moist; pH 6.2; grandual, wavy lower boundary.

18 to 26 inches, yellowish-brown loam with streaks of gray;
very coarse prisms that break to weak, thick, platy struc-
tural units coated with light olive brown; very firm when
moist; pH 7.2+4; abrupt, irregular lower boundary.

26 to 34 inches, light brownish-gray loam with streaks of
gray; very coarse, prismatic structure; structural units
thickly coated with light olive-brown silty clay loam; firm
when moist; pH 7.2-4-.

In sites that have not been cultivated, there is a dark
layer of organic matter at the surface. The boundary be-
tween this layer and the underlying mineral soil is abrupt
and smooth.

D_alton silt loam, 0 to 2 percent slopes (DaA).—The
profile of this soil resembles the profile described for the
series, but the surface soil is darker and is 10 to 12 inches
thick. Most of this soil is in depressions or in drainage
divides. During wet seasons shallow water remains in
the depressions. The soil warms up slowly in spring and
becomes wet early in fall. Cradle knolls are common in
areas that have never been cultivated.

This soil is suited to small grains, grasses, and legumes.
It needs careful management. Choose hay and pasture

~mixtures that tolerate poor surface and internal drainage.

Maintain good tilth by cultivating only when the soil con-
tains the proper amount of moisture. If tilth is good,
crops can make the best use of the shallow root zone. Di-
vert surface water from adjoining higher areas into suit-
able waterways. Keep the natural drainageways open.

Because of poor drainage, this soil is in capability unit
IITw-1. '

Dalton silt loam, 2 to 8 percent slopes {DaB).—The
profile of this soil resembles the profile described for the
series, but the surface layer is 9 to 10 inches thick. In
areas that have not been cultivated, a dark layer of or-
ganic matter covers the surface of the soil. The boundary
between this layer and the mineral soil is clear or abrupt.
This soil has uniform slopes that are as much as 800 feet
long. Most of the slopes are concave. Surface drainage
is moderate, and internal drainage is somewhat poor. Cra-
dle knolls are common in areas that have not been
cultivated. ~

This soil is suited to small grains, grasses, and legumes.
It needs careful management. Choose hay and pasture
mixtures that tolerate restricted drainage. Maintain good
tilth by cultivating only when the soil contains the proper
amount of moisture. If tilth is good, crops can make the
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best use of the shallow root zone. Divert surface water
into suitable waterways. Keep the natural drainageways
open.

Because of the risk of erosion and the restricted internal
drainage, this soil is in capability unit I1Tew-6.

Dalton silt loam, 2 to 8 percent slopes, moderately
eroded (DaB2).-—The profile of this soil is the same as the
profile described for the series. Between one-fourth and
three-fourths of the original surface layer has been lost
through erosion. As the result of cultivation, the cradle
knolls have been removed and the soil contains less or-
ganic matter than formerly.

This soil s suited to small grains, grasses, and legumes.
It needs caveful management. Choose hay and pasture
mixtures that tolerate moderate surface drainage and poor
internal drainage. Replenish the supply of organic mat-
ter often. Maintain good tilth by cultivating only when
the soil contains the proper amount of moisture. If tilth
is good, crops can make the best use of the shallow root,
zone. Divert surface water into suitable waterways. Keep
the natural draingeways open.

Because of the risk of erosion and the restricted internal
drainage, this soil is in capability unit ITIew-6.

Dune Sand

This miscellaneous land type consists of deep, loose,
droughty, windblown sands. The sands were sorted from
the lacustrine materials by wind and were blown into the
shape of dunes. The dunes lack the characteristic crescent
or oblong shape of active dunes because they have been
partially stabilized by a stunted stand of broomsedge, lit-
tle bluestem, switchgrass, and cinquefoil. .

Typical profile:

0 to 15 inches, dark yellowish-brown loamy fine sand; single
grain (structureless) ; loose when dry, friable when moist;
pH 4.5; diffuse to gradual lower boundary.

15 to 40 inches+-, yellowish-brown fine sand; single grain
(struectureless) ; loose when dry, friable when moist; pH 4.5.

Dune sand (Ds).—This miscellaneous land type occurs
on the Jake plain west of the city of Erie. It is inexten-
sive and is of little importance for agriculture. The wind-
ward slopes are nearly level, and the leeward slopes are
strong to steep. The soil material is weakly stratified.

Dune sand 1s suited to grasses and legumes. It is too
droughty for good yields of permanent pasture. Choose
hay mixtures that will require little moisture.

Because this soil is droughty and erodible, it is in capa-
bility unit VIIIs-1.

Ellery Series

The Ellery soils are deep and are poorly drained. The
upper part of the profile is slightly acid to neutral, but
free lime occurs at a depth of 36 inches.

These soils have formed on glacial till in the upland.
The parent material was made up of materials derived
from acid shale bedrock mixed with some sediments of
sandstone, granite, and limestone of glacial origin. The
soils are level to nearly level and occur at the bases of
slopes. They are saturated by seepage water during most
‘of the year. In places these soils lie along a seepage line
that extends across the slope.

The Ellery soils arve in the same catena as the very
poorly drained Alden soils, the moderately well drained
Langford soils, and the somewhat poorly drained Frie
soils.

The native vegetation consisted of a white elm-black
ash-red maple type of forest. Ilemlock, aspen, willow,
beech, goldenrod, barnyarvd grass, velvetgrass, and Canada
bluegrass now grow on idle areas. ‘

In Ervie County the Ellery soil is mapped only in an
undifferentiated group- with the Alden soil.

Typical profile of Kllery silt loam:

0 to 6 inches, dark grayish-brown silt loam; moderate, ne-
dium, granular structure; friable when moist; pH 6.0;
abrupt, smooth lower boundary. )

to 10 inches, light yellowish-brown, heavy silt loam with

connuon, medium, distinet mottles of grayish brown; weak,

medium, blocky structure; firm when dry, friable when
moist, and slightly plastic when wet; pH 0.5; gradual,
smooth lower boundary.

10 to 18 inches, gray silty clay loam with common, coarse,
distinet mottles of light olive brown; weak, medium to
coarse, blocky structure; hard when dry, firm when moist,
and slightly plastic when wet; pH 6.5; diffuse, irregular
lower boundary.

18 to 36 inches, grayish-brown loam with a few, medinm, dis-
tinct mottles of olive brown; weak, medium, subangular
blocky structure; firm when moist, nonplastic when wet ;
pH 7.0; gradual, wavy lower boundary.

36 to 42 inches, olive-brown loam with a few, coarse, distinct
mottles of light brownish gray; very coarse prisms that
break to weak, medium, blocky structure ; firm when moist,
110}1]1‘)lzlstic when wet; effervesces with dilute hydrochlorie
acid,

Ellery and Alden silt loams, 0 to 4 percent slopes

(EOB').—I}L this undifferentiated soil group the poorly
drained Ellery soil makes up 75 percent of the total acre-
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age. The very poorly drained Alden accounts for 25
percent.

The profile of the Rllery soil is the same as the profile
described for the Ellery series. The Alden soil is like the
Ellery soil except that its surface layer consists of very
dark gray to black, heavy silt loam with a few, medium,
taint mottles of gray. These soils have poor to very poor
surface and infernal drainage. Depth to the poorly aer-
ated zone ranges from 1 inch in the Alden soil to 6 inches
in the Ellery soil. .

These soils arve suited to grasses and legames. Choose -
hay and pasture mixtures that tolerate restricted drain-
age. Neep the natural drainageways open.

Because of restricted drainage, these soils arve in capa-
bility unit TVw-1.

Erie Series

The Erie series consists of deep, somewhat poorly
drained soils of the upland. The soils are the most exten-
sive in the county. The parent material was glacial till.
The till consists of materials derived from acid shale bed-
rock mixed with some sediments of granite, limestone, and
sandstone of glacial origin. Except for a small area near
Colts Station, the till contains few stones and boulders.
The soll is slightly acid to neutral to depths of 40 to 60
inches; it contains lime below these depths.

These sotls are high in plant nutrients. They have a
slowly permeable layer at depths of 12 to 18 inches. This
layer restricts the movement of air and water and the
penetration of roots. The subsoil puddles easily. The
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soils tend to be droughty during the growing season.

The Erie soils are in the same catena as the moderately
well drained Langford soils, the poorly drained TFllery
soils, and the very poorly drained Alden soils.

The native vegetation consisted of a beech-maple type
of forest. Goldemod hawthorn, wild crabapple, aspen,
povertygrass, and velvet(rr‘xss now grow in 1idle areas.
Areas that have never been cultivated have mounds, or
cradle knolls, 4 to 8 feet in diameter and 134 to 3 feet
high. IHere, the soil is moder Ltely well drained and has

a cever of moss and ferns (fig. 6).

Figure 6.—Mounds, called cradle knolls, occur in this pasture in
an area of Erie silt loam that has never been cultivated.

Typical profile of a moderately eroded Erie silt loam
(cultivated) :

0 to 6 inches, brown to yellowish-brown silt loam; weak,
medium, granular or thick platy structure; friable when
moist; pH 5.2; clear, smooth lower boundary.

6 to 13 inches, brown to light brownish-gray, heavy silt loam
with common, coarse, distinct mottles of yellowish red;
weak, medium, subangular blocky structure; friable when
moist, moderately plastic when wet; pH 5.0; clear, wavy
lower boundary.

13 to 22 inches, light grayish-brown silty clay loam with
common, coarse, prominent mottles of strong brown and
gray; weak, medium, blocky structure; hard when dry,
firm when moist, and moderately plastic when wet; pH
5.0; clear, wavy lower boundary.

22 to 31 inches, yellowish-brown loam with many, medium,
distinct mottles of gray and strong brown; very coarse
prisms that break to moderate, medinm, blocky structure;
firm when moist, nonplastic when wet; pH 5.6; clear, wavy
lower boundary.

31 to 43 inches, light brownish-gray clay loam with common,
medium, distinct mottles of yellowish brown; very coarse
prisms that break to weak, medium, blocky and, in places,
platy structure; hard- when dry, firm when moist, and
slightly plastic when wet; pH 6.3; gradual, wavy lower
boundary.

43 to G4 inches--, grayish-brown to olive gravelly silt loam;
weak, medinm, blocky to platy struecture; firm when moist,
slightly plastic when wet; pH 6.8 in upper part of layer,
but becomes alkaline at increasing depths; free lime oc-
curs at a depth of 60 inches.

In areas that have never been cultivated, a davk layer
of organic matter covers the surface of the soil. The
boundary between this layer and the underlying mineral
soil is clear to abrupt. The Erie soils vary in their posi-
tion on the landscape, in the amount of silt in their pro-
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files, in the depth to lime, and in the amount of material
derived from acid shale bedrvock. In the southern part of
the county, the soils have formed on old glacial till; they
contain more sediments weathered from shale and have a
distinct drainage pattern. Lime occurs at a depth of
about 60 inches. In the northern part of the county, the
soils have formed on more recent glacial till; they contain
less shale material and have a poorly developed drainage
pattern. Lime occurs at a depth of about 40 inches.

Erie silt loam, 0 to 3 percent slopes {FbA].—The profile
of this soil resembles the profile described for the series,
but the surface layer is slightly thicker, extending to a
depth of 7 or 8 inches. In addition, the slowly permeab]e
layer (fragipan) is nearer the surface it begins at depths
of 10 to 12 inches.

This soil occurs in depressions or at the bases of the
steeper slopes. Seepage water from higher lying areas
has resulted in a high water table. Dmmrr wet seasons
shallow water remains in the depressions. The soil warms
up slowly in spring and becomes wet early in fall. Cradle
knolls are common in areas where the soils have never
been cultivated.

This soil is suited to small grains, grasses, and legumes.
Where the climate is f.womble, the soil can be used for
vineyards. Corn and cabbage are grown, but the soil is
often too wet for these crops to be harvested.

This soil needs careful management. Choose hay and
pasture mixtures that tolerate poor surface drainage and
somewhat poor internal drainage. Replenish the supply
of organic matter often. M aintain favorable tilth by cul-
,uﬂmn(r only when the soil contains the proper amount
of moisture.” Tf tilth is good, crops can make the best use
of the shallow root zone. Divert surface water from the
adjoining higher areas into suitable waterways. Keep
the natural drs ainageways open.

Because of restricted drainage, this soil is in capability
unit ITTw-1.

Erie silt loam, 3 to 8 percent slopes (EbB).—The profile
of this soil resembles the profile described for the servies,
but the surface layer is slightly thicker, extending to a
depth of 7 or 8 inches. In areas that have not been culti-
vated, a dark layer of organic matter covers the surface
of the soil. The boundary between this layer and the
underlying mineral soil is clear to abrupt.

This soil has uniform slopes, some of which are as much
as 1,000 feet long. Many of the slopes ave concave. Sur-
face drainage is moderate, and internal drainage is some-
what poor. Cradle knolls are common in areas where the
soils have never been cultivated.

This soil is suited to small grains, grasses, and legumes.
Where the climate is favorable, the soil is suitable for
vineyards. Corn and cabbage can be grown; they are less
likely to be damaged by excessive moisture than if they
were grown on Krie silt loam, 0 to 3 percent slopes.

This soil needs careful management. Choose hay and
pasture mixtures that tolerate somewhat poor internal
drainage. Replenish the supply of organic matter offen.
Maintain favorable tilth by cultivating only when the soil
contains the proper amount of moisture. If tilth is good,
crops can make the best use of the shallow root zone.
Keep the natural drainageways open. Divert surface wa-
ter into suitable waterways.
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Because of the risk of erosion and the restricted in-
ternal drainage, this soil is in capability unit IITew-6.

Erie silt Ioam, 3 to 8 percent slopes, moderately
eroded (EbB2).—The profile of this soil is the same as the
one described for the series. Between one-fourth and
three-fourths of the original surface layer has been lost
through erosion. As the result of cultivation, the cradle
knolls have been removed and the soil contains less or-
ganic matter than formerly.

This soil, the most extensive of the Erie series, is suited
to small grains, grasses, and legumes. Where the climate
is favorable, the soil is also suitable for vineyards. Corn
and cabbage can be grown; they are less likely to be dam-
aged by excessive moisture than if they were grown on
Erie silt loam, 0 to 8 percent slopes.

This soil needs careful management. Choose hay and
pasture mixtures that tolerate somewhat poor internal
drainage. Replenish the supply of organic matter often.
Maintain favorable tilth by cultivating only when the soil
contains the proper amount of moisture. If tilth is good,
crops can make the best use of the shallow root zone. Di-
vert surface water into suitable waterways. IKeep the
natural drainageways open.

Because of the effects of erosion and the restricted in-
ternal drainage, this soil is in capability unit IITew-6.

Erie silt loam, 3 to 8 percent slopes, severely eroded
(EbB3).—The surface layer of this soil is lighter colored
than that of the profile described for the series and is less
than 5 inches thick. In addition, this soil contains less
organic matter, and, because the root zone is shallower,
it is more poorly drained. Where the soil has been culti-
vated, part of the material from the light brownish-gray
subsoil has been mixed with the surface soil.

This soil is suited to grasses and legumes. Choose hay
and pasture mixtures that tolerate poor internal drainage.
Divert surface water into suitable waterways. IKeep the
natural drainageways open.

Because of the eflects of erosion and the restricted in-
ternal drainage, this soil is in capability unit VIew-2,

Erie silt loam, 8 to 15 percent slopes (EbC).—The pro-
file of this soil resembles the profile described for the
series. In areas that have not been cultivated, however,
a dark layer of organic matter covers the surface of the
soil. The boundary between this layer and the underlying
mineral soil is clear to abrupt. This soil has uniform
slopes, some of which are as much as 500 feet long. Sur-
face drainage is good, and internal drainage is somewhat
poor. Cradle knolls are common in areas that have never
been cultivated.

This soil is suited to small grains, grasses, and legumes.
Where the climate is favorable, the soil is also suitable for
vineyards. Corn or cabbage can be grown in long rota-
tions in which a sod crop covers the soil at least half the
time. Choose hay and pasture mixtures that tolerate poor
internal drainage. Divert surface water into suitable
waterways.

Because of the risk of erosion and the restricted internal
drainage, this soil is in capability unit IITew-6.

Erie silt loam, 8 to 15 percent slopes, moderately
eroded (EbC2).—The profile of this soil resembles the pro-
file described for the series, but the surface layer is only
3 to 5 inches thick. As tlie result of cultivation, the cradle

knolls have been removed and the soil contains less or-
ganic matter than formerly.
- This soil is suited to small grains, grasses, and legumes.
Where the climate is favorable, the soil is also suitable for
vineyards. Corn and cabbage can be grown in long rota-
tions in which a sod crop covers the soil at least half the
time. Choose hay and pasture mixtures that tolerate
somewhat poor internal drainage. Divert surface water
into suitable waterways.

Because of the effects of erosion and the restricted in-
ternal drainage, this soil is in capability unit ITTew-6.

Erie silt loam, 8 to 15 percent slopes, severely eroded
[EbC3).—The surface layer of this soil is lighter colored
than that of the profile described for the series and is less
than 5 inches thick. As the result of cultivation, material
from the light brownish-gray subsoil has been mixed with
the surface soil. Also, the cradle knolls have been re-
moved and the soil contains less organic matter than for-
merly. This soil is more poorly drained than the un-
eroded Erie soils because 1t has a shallower root zone

- above the fragipan,

This soil is suited to permanent grasses and legumes.
Choose pasture mixtures that tolerate poor internal drain-
age. Divert surface water into suitable waterways.

Because of the effects of erosion and the restricted in-
ternal drainage, this soil is in capability unit VIew-2.

Erie silt loam, 15 to 25 percent slopes (EbD).—The pro-
file of this soil resembles the profile described for the se-
ries. In areas that have not been cultivated, however, a
dark layer of organic matter covers the surface of the
soil. The boundary between this layer and the underlying
mineral soil is clear to abrupt. This soil has uniform
slopes, some of which are as much as 400 feet long. Sur-
face drainage is good to excessive, but internal drainage
is poor.. Cradle knolls are less common than on the less
sloping Lrie soils.

This soil is suited to grasses and legumes. Choose hay
and pasture mixtures that tolerate somewhat poor internal
drainage. Divert surface water into suitable waterways.

Becanse of the visk of erosion and the restricted internal
drainage, this soil is in capability unit VIew-2.

Erie silt loam, 15 to 25 percent slopes, moderately
eroded (EbD2).—The profile of this soil resembles the pro-
file described for the series, but the surface layer is only
3 to 5 inches thick. As the result of cultivation, the
cradle knolls have been removed and the soil contains less
organic matter than formerly.

This soil is suited to grasses and legumes. Choose hay
and pasture mixtures that tolerate somewhat poor inter-
nal drainage. Divert surface water into suitable water-
ways.

Because of the effects of erosion and the restricted in-
ternal drainage, this soil is in capabality unit VIew-2.

Erie silt loam, 15 to 25 percent slopes, severely
eroded (EbD3).—The surface layer of this soil is lighter
colored than that of the profile described for the series
and is less than 5 inches thick. As the result of cultiva-
tion, material from the light brownish-gray subsoil has
been mixed with the surface soil. Also, the cradle knolls
have been removed and the soil contains less organic mat-
ter than formerly. This soil is more poorly drained than
the uneroded Erie soils because it has a shallower root
zone above the fragipan.
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This soil can be used to grow permanent grasses and
legumes. Choose pasture mixtures that tolerate poor in-
ternal drainage. Divert surface water into suitable
waterways. :

Because of the effects of erosion, this soil is in capabil-
ity unit VIIe-5.

Escarpments

Escarpments (Ec).—This miscellaneous land type occurs
on steep slopes that have formed as the result of stream
cutting or lakeshore erosion. The areas are on the lake
plain and on terraces.

In general, the slopes range from 30 to 60 percent and
are between 50 and 200 feet long. The degree of- erosion
varies. The tops of the escarpments have a cover of soil,
but, at the bases of eroded slopes, there are outcrops of
rocks. In some places the soil material is underlain by
quicksand. On most of the escarpments, the soil mate-
rial resembles that of either the Berrien, Caneadea, Conot-
ton, Ottawa, Platea, Wallington, or Williamson and Col-
lamer soils.

Some of the escarpments are suitable for the growing
of trees. Becanse of the steep slopes and the effects of
erosion, this mapping unit is 1n capability unit VIIe-2.

Fredon Series

The Fredon series consists of deep, somewhat poorly
drained to poorly drained soils. The soils are on flats
and in depressions of the gravelly beach ridges of the
lake plain and are also on gravelly ontwash terraces along
stream valleys in the upland. The parent material con-
sisted of alternate layers of sand, silt, and gravel mixed
with some clay. It was derived from acid shale bedrock
and sediments of sandstone and granite of glacial origin.
This material was sorted and deposited by water.

These soils are porous and are moderately permeable
to a depth of about 20 inches. Below this depth is a
slowly permeable layer that vestricts the movement of air
and moisture and lmits the penetration of roots.

The Fredon soils are in the same catena as the well
drained Conotton and Howard soils, the moderately well
drained Phelps soils, and the very poorly drained Halsey
soils. ’

The native vegetation consisted of a beech-maple-hem-
lock type of forest. Red oak, red maple, aspen, wild crab-
apple, sumac, wildgrape, goldenrod, and Canada blue-
grass now grow in idle areas.

Typical profile of a Fredon loam (cultivated) :

0 to 10 inches, very dark brown to dark yellowish-brown
loam ; moderate, medium, granular structure; friable when
moist; pH 5.8; clear, smooth lower boundary.

10 to 20 inches, dark-brown silt loam; weak, medium, sub-
angular blocky structure; friable when moist, slightly
sticky when wet; pH 6.0; clear, smooth lower boundary.

20 to 28 inches, yellowish-brown silt loam with many, coarse,
distinct mottles of grayish brown; moderate, thin, platy
structure; hard when dry, firm when moist; pH 5.8; grad-
ual, wavy lower boundary.

28 to 35 inches, grayish-brown silt loam with many, fine,
distinet mottles of yellowish brown; moderate, medium,
subangular blocky structure; loose when dry, friable when
moist; pH 6.0; clear, smooth lower boundary.

35 to 48 inches--, yellowish-brown stratified sand and gravel;
single grain (structureless); pH 6.2.
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Below a depth of 36 inches, the reaction of the soil

ranges from shghtly acid to calcareous. The depth to the

slowly permeable layer ranges from 18 to 26 inches.

Fredon loam, 0 to 3 percent slopes (FaA).—The profile
of this soil resembles the profile described for the series,
but the slowly permeable layer begins at a-depth of 18
instead of 20 inches. 'This soil has poor surface drainage
and somewhat poor internal drainage. During wet sea-
sons shallow water remains in depressions for short
periods.

This soil is suited to late-maturing vegetables and to
corn, small grains, grasses, and legumes. Where the cli-
mate is favorable, the soil is suitable for vineyards.
Choose hay and pasture mixtures that tolerate restricted
drainage. Divert surface water from adjoining higher
areas into suitable waterways. Keep the natural drain-
ageways open.

Because of the restricted drainage, this soil is in capa-
bility unit ITTw-5, ,

Fredon loam, 3 to 8 percent slopes (FaB).—This soil
has the same profile as that described for the series. Tt
has uniform slopes. Surface drainage is good, and in-
ternal drainage is somewhat poor.

This soil is suited to late-maturing vegetables and to
corn, small grains, grasses, and legumes. Where the cli-
mate is favorable, the soil is suitable for vineyards.
Choose hay and pasture mixtures that tolerate restricted
infernal drainage. Divert surface water into suitable
waterways.

Because of the risk of erosion and the somewhat poor
internal drainage, this soil is in capability unit ITTew—4.

Fresh Water Marsh

Fresh water marsh (Fm).—This miscellaneous land type
occurs in shallow lagoons on the bay side of Presque Isle.
‘T'he soil material consists of 6 to 12 inches of partly de-
composed organic matevial that is underlain by deep la-
custrine sand and gravel. The surface is covered by 1 to
3 feet of water. The water level fluctuates seasonally and
is especially high following storms.

The areas support a luxuriant growth of cattails and
are suitable as habitats for wildlife. Because of the ef-
fects of standing water, this mapping unit is in capabil-
ity unit VIITw-1.

Halsey Series

The Halsey soils are deep and are very poorly drained.
They occur in depressions on the gravelly beach ridges
along the lake plain and also on gravelly outwash ter-
races along stream valleys in the upland. The parent
material consisted of alternate layers of sand, silt, and
gravel mixed with some clay. It was derived from acid
shale bedrock and sediments of sandstone and granite of
glacial orvigin. This material was sorted and deposited
by water. .

A layer of very dark grayish-brown silty clay loam oc-
curs at depths of 10 to 15 inches. This material is slowly
permeable to air and water and limits the penetration of
roots. The soil has a high water table.

These soils are in the same catena as the well drained
Conotton and Howard soils, the moderately well drained
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Phelps soils, and the somewhat poorly drained Fredon
soils.
The native vegetation consisted of a tamarack-hemlock
type of forest. Alders and sedges now grow in idle areas.
In Ervie County only one soil of the Halsey series,
Halsey loam, 0 to 3 percent slopes, has been mapped.
Typical profile of Halsey loam, 0 to 3 percent slopes:
0 to 7 inches, very dark grayish-brown loam; moderate, fine,

granular structure; friable when moist; pH 5.8; gradual,
smooth lower boundary.

-

7 to 12 inches, dark-brown silt loam with many, medium, dis-
tinet mottles of strong brown; moderate, coarse, granular
structure; friable when moist; pH 6.0; clear, smooth lower
boundary.

12 to 15 inches, very dark grayish-brown silty clay loam with
many, medinm, distinct mottles of gray and dark reddish
brown; strong, medium, ganular structure; friable when
moist, slightly sticky when wet; pH 5.8; abrupt, smooth
lower boundary.

15 to 25 inches, grayish-brown silt loam with many, coarse,
distinet mottles of dark brown; moderate, medium, sub-
angular blocky structure; friable when moist, slightly
sticky when wet; pH 6.2; gradual, smooth lower boundary.

25 to 30 inches, yellowish-brown loam with many, coarse, dis-
tinct mottles of gray; weak, medium, subangnlar blocky
structure; friable when moist, slightly sticky when wet;
DH 6.6; gradual, smooth lower boundary.

30 to 42 inches+, variegated brownish-yellow and dark
yellowish-brown, stratified loamy sand to sandy loam ; single
grain (structureless) to weak, medinm, subangular blocky
structure; friable when moist; pH 7.0.

Many of the depressions contain colluvial material that
has washed down from adjoining sloping soils. As a re-
sult, there are variations in the depth and texture of the
surface soil.

Ha_lsey lqam, 0 to 3 percent slopes (HaA).—The profile
of this soil is the same as the one described for the series.
The areas are level to nearly level and have very poor
surface and internal drainage. During wet seasons water
remains ponded in the depressions. Because of the high
water table, the soil does not dry ont until late in spring.

This soil is suited to small grains, grasses, and legumes.
Choose hay and pasture mixtures that tolerate restricted
drainage. Divert surface water from adjoining higher
areas into suitable waterways. Keep the natural drain-
ageways open.

Because of restricted drainage, this soil is in eapability
unit ITTw-3.

Howard Series

The Howard series is made up of deep, well-drained
soils. These soils occur on the gravelly outwash terraces
and on kames along the stream valleys of the upland (fig.
(7). 'They are permeable to air and water.

The parent material consisted of alternate layers of
sand and gravel mixed with some silt and clay. Tt was
derived from acid shale bedrock and sediments of granite,
sandstone, and limestone of glacial origin. This material
was sorted and deposited by melt water from the front
of retreating glaciers. A hard, porous, lime-cemented
horizon, locally called fossil rock, begins at depths of 314
to 8 feet.

These soils ave in the same catena as the moderately
well drained Phelps soils, the somewhat poorly drained
to poorly drained Fredon soils, and the very poorly
drained Halsey soils.

Figure 7.—Landscape typical of a Howard gravelly silt loam.

The native vegetation consisted of white pine and white
pine-chestnut types of forest. Sumac, maple, wild crab-
apple, cinquefoil, povertygrass, little bluestem, and
broomsedge now grow in idle areas. .

Typical profile of a Howard gravelly silt loam (culti-
vated) :

0 to 6 inches, brown to dark-brown gravelly silt loam; mod-
erate, fine, granular structure; friable when moist; pH
6.0; abrupt, smooth lower boundary.

6 to 9 inches, dark yellowish-brown gravelly silt loam; weak,
thin, platy structure that breaks to moderate, fine, gran-
ular; friable when moist; pH 5.8; gradual, smooth lower
boundary.

9 to 15 inches, reddish-brown, stratified gravelly loam or light
clay loam; strong, mediuin, subangular blocky structure;
friable when moist, slightly sticky when wet; sand grains
coated with clay that also forms bridges between the
grains; pH 4.8; diffuse, wavy lower boundary.

15 to 22 inches, reddish-brown, stratified gravelly loam ; weak,
medium, subangular blocky structure; friable when moist;
on most sand grains, clay forms thin films and bridges be- -
tween the grains; pH 5.6; clear, wavy lower boundary.

22 to 42 inches, dark reddish-brown, stratified loamy silt,
sand, and gravel; single grain (structureless); firm when
moist; pH 6.6; clear, distinct lower boundary.

42 to 70 inches, grayish-brown mixed gravel; 25 percent
fine gravel and 75 percent coarse gravel; massive (struc-
tureless) ; hard, cemented; calcareous, effervesces violently
with dilute hydrocholric acid; clear, distinct lower bound-

ary.

70 t;g7 144 inches+-, grayish-brown mixed gravel partly coated
with lime; 25 percent fine gravel, 75 percent coarse gravel ;
single grain (structureless) ; loose when moist.

Howard gravelly silt loam, 0 to 3 percent slopes
(HbA).—The surface layer of this soil is thicker and a
darker brown than that of the profile described for the
series. In most places it is 9 inches thick. The soil is
level to nearly level and has poor surface drainage. Be-
cause water percolates readily through the profile, surface
water remains ponded for only short periods.

This soil can be used for crops suited to the climate. It
can be cultivated intensively.

There are no important restrictions in the use of this
soil; it is in capability unit I-1.

Howard gravelly silt loam, 3 to 8 percent slopes
(HbB).—The profile of this soil is the same as the profile
described for the series. On many of the slopes, there
is a complex pattern of depressions and knolls. Surface
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drainage is poor, but, because water percolates readily
through the profile, surface water does not remain
ponded. )

This soil is suited to potatoes, corn, small grains,
grasses, and legumes. Cultivate on the contour to con-
trol erosion.

Because of the risk of erosion, this soil is in capability
unit Ile-1.

Howard gravelly silt loam, 3 to 8 percent slopes,
severely eroded (HbB3).—The surface layer of this soil is
lighter colored than that of the profile described for the
series and is less than 5 inches thick. Also, this soil con-
tains less organic matter, and, where it has been culti-
vated, material from the dark yellowish-brown subsoil
has been mixed with the surface soil.

This soil is suited to potatoes, corn, small grains,
grasses and legumes. Cultivate in contour strips. Divert
surface water into suitable waterways.

Because of the effects of erosion, this soil is in capa-
bility unit I1Te—1.

Howard gravelly silt loam, 8 to 15 percent slopes
{(HbC).—The profile of this soil resembles the profile de-
scribed for the series. The soil has irregular slopes, most
of which are less than 200 feet long. TLateral movement
of ground water lowers the level of the water table; this
makes the soil droughty in dry seasons. ’

This soil is snited to corn, small grains, grasses, and
legumes. Use rotations in which a sod crop is grown for
at least half the time. Cultivate in contour strips.

Because of the risk of erosion, this soil is in capabil-
ity unit T1Te-1.

Howard gravelly silt loam, 8 to 15 percent slopes,
severely eroded {HbC3).—The surface layer of this soil is
lighter colored than that of the profile described for the
series and is less than 5 inches thick. Also, this soil con-
tains less organic matter and, where it has been culti-
vated, material from the dark yellowish-brown subsoil
has been mixed with the surface soil.

This soil is suited to grasses and legumes. Choose hay
and pasture mixtures that tolerate somewhat dronghty
conditions.

Because of the effects of erosion, this soil is in capabil-
ity unit VIe-1.

Howard gravelly silt loam, 15 to 25 percent slopes
{HbD).—The surface layer of this soil is less than 6 inches
thick. Otherwise, the profile resembles the profile de-
scribed for the series. This soil occurs on kames or large
knolls that have a complex pattern of slopes. Rapid
movement of ground water lowers the level of the water
table; this makes the soil droughty.

This soil is suited to limited cultivation; it can be used
for corn, small grains, grasses, and legumes. Use a long
rotation in which a sod crop is grown most of the time.

Because of the risk of erosion, this soil is in capability
unit IVe-1.

Howard gravelly silt loam, 15 to 25 percent slopes,
severely eroded (HbD3).—The surface layer of this soil is
lighter colored than that of the profile described for the
series and is less than 4 inches thick. Also, this soil con-
tains less organic matter and, where it has been culti-
vated, material from the dark yellowish-hrown subgoil
has been mixed with the surface soil.
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This soil is suited to grasses and legumes. Choose hay
and pasture mixtures that tolerate somewhat droughty
conditions.

Because of the effects of erosion, this soil is in capabil-
ity unit VIe-1.

Howard gravelly silt loam, 25 to 40 percent slopes
{HbE).—The surface layer of this soil is less than 5 inches
thick. Otherwise, the profile resembles the profile de-
scribed for the series. This soil occurs on kames or large
knolls that have a complex pattern of slopes. Excessive
lateral movement of ground water lowers the level of the
water table; this tends to make the soil somewhat
droughty.

This soil is suited to trees and to native grasses and le-
gumes. Becanse of the risk of erosion, it is in capability
unit V1Te-3.

Howard gravelly silt loam, 25 to 40 percent slopes,
severely eroded (HbE3).—The surface layer of this soil is
lighter colored than that of the profile described for the
series and is less than 4 inches thick. Also, this soil con-
tains less organic matter; where it has been cultivated,
material from the dark yellowish-brown subsoil has been
mixed with the surface soil.

This soil is suitable for trees. The drier slopes that
face south and west can be used for pine, and the slopes
that face north and east can be used for locust.

Because of the effects of erosion, this soil is in capability
unit VITe-3.

Langford Series

The Langford series is made up of deep, moderately
well drained soils of the upland. 'These soils occur on con-
vex ridgetops and on sidehills. Consequently, they have
favorable internal drainage and are valuable for agricul-
ture. The parent material consisted of glacial till derived
from acid shale bedrock mixed with sediments of granite,
sandstone, and limestone of glacial origin. The till is
slightly acid to nentral at depths of 48 to 72 inches. The
soils have a slowly permeable, firm or hard layer (fragi-
pan) at depths of 26 to 36 inches.

These soils are in the same catena as the somewhat
poorly drained Erie soils, the poorly drained Ellery soils,
and the very poorly drained Alden soils. :

The native vegetation was a sugar maple-beech-red ma-
ple type of forest. Wild cherry, wild crabapple, haw-
thorn, sumac, blackberry, cinquefoil, and povertygrass
now grow in idle aveas. Avreas that have never been culti-
vated contain mounds, or cradle knolls, 83 to 6 feet in
diameter and 1 to 3 feet high. The cradle knolls are cov-
ered with moss and ferns.

Typical profile of a Langford silt loam (noneroded) :

0 to 9 inches, dark yellowish-brown silt loam; weak, fine,
granular structure with some weak, platy structure at
depths between 7 and 9 inches; friable when moist; pH
5.0; clear, wavy lower boundary.

9 to 18 inches, dark yellowish-brown silt loam; weak, fine to
medium, subangular blocky- structure with some weak,
platy structure; friable when moist; pH 5.2; clear, wavy
lower bhoundary. i

18 to 24 inches, brown to yellowish-brown loam; weak, me-
dinm, subangular blocky structure; friable when moist; pH
5.2; clear, wavy lower boundary. . .o .

24 to 30 inches, grayish-brown loam to very fine sandy loam

with many, coarse, distinct mottles of pale brown and yel-
lowish red; weak, medium, subangular blocky structure;
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slightly firm when moist, nonplastic when wet; pIl 5.2;
clear, wavy lower boundary.

30 to 34 inches, yellowish-brown fine sandy loam with many,
coarse, distinct mottles of light brownish gray and strong
brown; weak, medium, platy structure to massive (struc-
tureless) ; hard when dry, firm when moist, and nonplastic
when wet; pH 5.6; clear, irregular lower boundary.

34 to 44 inches, dark-brown loam with a few, coarse, distinct
mottles of gray and strong brown; very coarse prisms that
break to moderate, thick, platy structure; hard when dry,
very firm when moist, and slightly plastic when wet; pH
5.8; gradual, wavy lower boundary. :

44 to 54 inches, grayish-brown to light-olive gravelly silty
clay loam with a few, coarse, faint mottles of gray and

yellowish brown; weak, medium, blocky structure; hard.

when dry, very firm when moist, and plastic when wet;
pH 7.0; gradual, wavy lower boundary.

54 to 70 inches+-, light olive-brown silty clay loam; strong,
medium, blocky structure to massive (structureless) ; hard
when dry, very firm when moist, and plastic to slightly
plastic when wet; pH 6.8.

The Langford soils vary in depth to the firm fragipan
and to the slightly acid to neutral layer. In some places
outwash gravel that overlies the glacial till extends to
depths of 24 to 30 inches. This occurs at the point where
glacial till of the upland comes in contact with the out-
wash terraces.

Langford silt loam, 0 to 8 percent slopes (LoB).—ThG
- profile of this soil is the same as the profile described for
the series (fig. 8). This soil has uniform, convex slopes.

The aveas ave small, and most of the slopes are less than
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Figure 8—Profile of Langford silt loam, 0 to 8 percent slopes, A
weakly developed fragipan occurs between depths of 21 and 28
inches.

100 feet long. Surface drainage is good, and internal
drainage is moderate. Cradle knolls are common. ‘

This soil is suited to late-maturing vegetables and to
corn, small grains, grasses, and legumes. Where the cli-
mate is favorable, the soil is also suitable for vineyards.
Cultivate on the contour to control erosion.

Because of the risk of erosion and the moderate internal
drainage, this soil is in capability unit ITew-1.

Langford silt loam, 0 to 8 percent slopes, moderately
eroded (LaB2).—The profile of this soil resembles the pro-
file described for the series, but the surface layer is only
7 inches thick. As the result of cultivation, the cradle
knolls have been removed and the soil contains less or-
ganic matter than formerly.

This soil is suited to late-maturing vegetables and to
corn, small grains, grasses, and legumes. Where the cli-
mate 1s favorable, the soil is also suitable for vineyards.
Cultivate on the contour to control erosion.

Because of the effects of erosion and the moderate in-
ternal drainage, this soil is in capability unit ITew-1.

Langford silt loam, 0 to 8 percent slopes, severely
eroded (LaB3).—The surface layer of this soil is lighter
colored than that of the profile described for the series
and is less than 4 inches thick. The soil contains less or-
ganic maftter, and, where it has been cultivated, some of
the material from the dark yellowish-brown subsoil has
been mixed with the surface soil.

This soil 1s suited to grasses and legumes. Choose hay
and pasture mixtures that tolerate somewhat poor internal
drainage. Divert surface water into snitable waterways.

Becaunse of the effects of erosion and the somewhat poor
internal drainage, this soil is in capability unit IVew-2,

Langford silt loam, 8 to 15 percent slopes (laC).—The
profile of this soil resembles the profile described for the
series, but the surface layer is less than 7 inches thick.
The soil has long slopes, most of which are convex. Many
of the slopes are more than 300 feet long. Surface drain-
age is good, and internal drainage is moderate. Cradle
knolls are common,

This soil is suited to late-maturing vegetables, corn,
small grains, grasses, and legumes. Where the climate is
favorable, the soil is suitable for vineyards.

Plant clean-cultivated crops in contour strips; use a
long rotation in which a sod crop covers the soil at least
half the time. Divert surface water into suitable water-
ways.

]?’:ecause of the risk of erosion and the moderate internal
drainage, this soil is in capability. unit ITIew-1.

Langford silt loam, & to 15 percent slopes, moder-
ately eroded (LaC2.—The profile of this soil resembles
the profile described for the series, but the surface layer is
Jess than 6 inches thick. As the result of cultivation, the
cradle knolls have been removed and the soil contains less
organic matter than formerly.

This soil is suited to late-maturing vegetables and to
corn, small grains, grasses, and legumes. VVht_are the cli-
mate is favorable, the soil is also suitable for vineyards.

Plant clean-cultivated crops in contour strips; use a
long rotation in which a sod crop covers the soil at least
half the time. Divert surface water into suitable water-
ways. ]

gecause of the effects of erosion and the moderate in-
ternal drainage, this soil is in capability unit IITew-1.
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Langford silt loam, 8 to 15 percent slopes, severely
eroded (LaC3).—The surface layer of this soil is lighter
colored than that of the profile described for the series
and is less than 4 inches thick. The soil contains less or-
ganic matter, and, where it has been cultivated, some of
the dark yellowish-brown subsoil has been mixed with the
surface soil.

This soil is suited to grasses and legumes. Choose hay
and pasture mixtures that tolerate somewhat poor internal
drainage. Divert surface water into suitable waterways.

Because of the effects of erosion and the somewhat poor
internal drainage, this soil is in capability unit IVew-2.

Langford silt loam, 15 to 25 percent slopes ({LaD).—
The profile of this soil resembles the profile described for
the series, but the surface layer is less than 6 inches thick.
This soil has long slopes, most of which are convex. Many
of the slopes are more than 400 feet long. Surface drain-
age 1s good, and internal drainage is moderate. Cradle
knolls are common.

This soil is suited to grasses and legumes. Choose hay
and pasture mixtures that tolerate moderate internal
drainage. Divert surface water into suitable waterways.

Because of the risk of erosion and the moderate internal
drainage, this soil is in capability unit IVew-2,

Langford silt loam, 15 to 25 percent slopes, moder-
ately eroded (LaD2).—The profile of this soil resembles
the profile described for the series, but the surface layer is
less than 5 inches thick. As the result of cultivation, the
cradle knolls have been removed and the soil contains less
organic matter than formerly. _

This soil is snited to grasses and legumes. Choose hay
and pasture mixtures that tolerate moderate internal
drainage. Divert surface water into suitable waterways.

Becanse of the effects of erosion and the moderate in-
ternal drainage, this soil is in capability unit IVew-2.

Langford silt loam, 15 to 25 percent slopes, severely
eroded (LoD3).—The surface layer of this soil is lighter
colored than that of the profile described for the series
and is less than 4 inches thick. The soil contains less or-
ganic matter, and, where it has been cultivated, some of
the dark yellowish-brown subsoil has been mixed with the
surface soil. '

This soil is suitable for trees. Because of the effects of
erosion, it is in capability unit VIIe—4.

Langford and Erie Soils

About 75 percent of the acreage in these undifferen-
tiated soil groups consists of moderately well drained
Langford soils, and about 25 percent is made up of some-
what poorly drained Erie soils. The soils are on the steep
lower slopes of stream valleys. Most of the slopes are
more than 500 feet long; they are fairly uniform but be-
come steeper downslope. The Erie soils occur on narrow
beaches and seepage spots in which ground water is close
to the surface.

Langford and Erie silt loams, 25 to 50 percent slopes
(lbE).—The profiles of these soils resemble the profiles de-
scribed for the Langford and Erie series. Because some
of the soil has sloughed or washed down the steep slopes,
however, the surface layers are not so thick and the dif-
ferent soil layers are not so distinct,

7

These soils have good to excessive surface drainage.
Internal drainage ranges from moderately good to some-
what poor. On steep slopes adjacent to streams, weath-
ered shale occurs at shallow depths.

These soils are suited to permanent grasses and legumes.
Choose pasture mixtures that tolerate moderately good to
somewhat poor internal drainage.

Becanse of the risk of erosion, this mapping unit is in
capability unit VITe-5.

Langford and Erie silt loams, 25 to 50 percent slopes,
severely eroded (LbE3).—The profiles of these soils are
similar to those described for the Langford and Erie se-
ries, except that these soils are more eroded. More than
three-fourths of the original surface layer has been lost,
and the soils contain less organic matter than formerly.
Also, the depth of the root zone has decreased; internal
drainage is somewhat poor to poor.

These soils are suitable for trees. Because of the effects
of erosion, this mapping unit is in capability unit VIIe—4.

Lobdell Series

The Lobdell series consists of deep, moderately well
drained soils of the bottom land. The soils are on first
bottoms or on high bottoms on the flood plains of streams.

The parent material of sand, silt, and gravel was washed
down from the upland and redeposited on the flood plain
by streams. This material was made up of material
weathered from acid shale bedrock mixed with sediments
of sandstone, granite, and limestone of glacial origin. The
soils are too young for a well-developed profile to have
formed.

A firm, slowly permeable layer begins at depths of 18
to 36 inches in these soils. At depths below 18 inches, the
soils are often saturated with water for long periods.

These soils are in the same catena as the well-drained
Chagrin soils, the somewhat poorly drained to poorly
drained Wayland soils, and the very poorly drained Sloan
soils.

Beech, sugar maple, wild crabapple, Canada bluegrass,
and whiteclover grow in wooded and idle areas. .

In Erie County normal (first bottom) phases and high
bottom phases of the Lobdell soils have been mapped.

Typical profile of a Lobdell silt loam (cultivated) :

0 to 12 inches, dark-brown silt loam; weak, medium, gran-
ular structure; friable when moist; pH 6.2; diffuse, wavy
lower boundary. .

12 to 18 inches, dark yellowish-brown silt loam; weak, me-
dium, granular structure; friable when moist; pH 6.6;
diffuse, wavy lower boundary.

18 to 80 inches, dark yellowish-brown silt loam; weak, me-
dium, granular structure; friable when moist; pH 6.8;
clear, smooth lower boundary.

30 to 36 inches-, dark grayish-brown loam with common,
medium, distinct mottles of gray and brownish yellow;
weak, medium, granular structure; firm when moist; pH
7.0.

These soils vary in the amounts of sand, silt, and gravel
that occur throughout the profile. They also vary in the
depth to the firm, slowly permeable layer.

Lobdell silt loam, 0 to 3 percent slopes (LcA).—The
profile of this soil is the same as the profile described for
the series. The soil is level to nearly level and is on first
bottoms that are subject to flooding. After the soil has
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been flooded, shallow water remains on the surface for a
short time.

This soil is suited to corn, small-grains, grasses, and le-
gumes. Choose hay and pasture mixtures that tolerate
poor surface drainage and moderate internal drainage.
Keep the natural drainageways open. During winter and
early in spring, when flooding is most prevalent, protect
the soil with a cover of plants.

Because of moderate internal drainage, this soil is in
capability unit ITw-2,

Lobdell silt loam, 0 to 3 percent slopes, severely
eroded (LcA3).—The profile of this soil resembles the pro-
file described for the series, but the surface soil is not so
thick and the slowly permeable layer begins at shallower
depths. Erosion caused by floodwaters has gouged and
roughened the surface. After the soil has been flooded,
the depressions remain ponded.

This soil is suited to grasses and legumes. Choose hay
and pasture mixtures that tolerate poor surface drainage
and moderate internal drainage. ICeep the natural drain-
ageways open.

Because of frequent flooding and the effects of erosion,
this soil is in capability unit VIe-2.

Lobdell silt loam, high bottom, 0 to 3 percent slopes
{LdA).—The profile of this soil resembles the profile de-
scribed for the series. There is more variation, however,
between the color of the surface soil and that of the sub-
soil. The soil material, at depths between 12 and 18
inches, is yellowish brown and has moderate, medium,
granular structure.

This level to nearly level soil is at slightly higher eleva-
tions than the soils on the normal flood plain.” At most,
it is flooded by streams only once in 4 to 6 years. It is
intermediate in age and in degree of profile development
between the soils of the recent flood plain and those on
the older stream terraces.

This soil is suited to corn, small grains, grasses, and
legumes. Choose hay and pasture mixtures that tolerate
moderate internal drainage.

Because of its moderate internal drainage, this soil is
in capability unit ITw-2.

Lobdell silt loam, high bottom, 3 to 6 percent slopes
(LdB}.—The profile of this soil resembles the profile de-
seribed for the series. At depths between 12 and 18
inches, however, the soil is yellowish brown and has mod-
erate, medium, granular structure. This soil has uniform
slopes and is at slightly higher elevations than the soils
on the normal flood plain. Surface drainage is good. At
most, the soil is flooded only once in 4 to 6 years.

This soil is suited to corn, small grains, grasses, and
legumes. Choose hay and pasture mixtures that tolerate
moderate internal drainage. Plant clean-cultivated crops
in contour strips.

Because of the risk of erosion and the moderate inter-
nal drainage, this soil is in capability unit ITew-3.

Lordstown Series

The Lordstown series consists of shallow, droughty,
acid soils of the upland. The soils are well drained.
They occur on moderately sloping ridgetops and on the
very steep sides of valleys. The parent material was de-
rived from shallow glacial till containing relatively fine

grained sandstone. Partly weathered shale or sandstone
occurs at depths of 10 to 26 inches,

The Lordstown soils have profiles similar to the profile
described for the Manlius series. These soils, however,
contain more fragments of sandstone throughout. Also,
the layer corresponding to the layer that occurs at depths
below 24 inches in the Manlius soil is made up of sand-
stone and relatively coarse grained shale.

These soils are in the same catena as the well drained
Wooster soils, the moderately well drained Mardin soils,
the somewhat poorly drained to poorly drained Volusia
soils, and the very poorly drained Alden soils.

The native vegetation was a chestnut-red oak type of
forest. Wild cherry, beech, sumac, and broomsedge now
grow in idle areas.

In Erie County the Lordstown soils are mapped only
in undifferentiated soil groups with the Manlius soils.
These are described under the Manlius series. The Lords-
town soils make up 25 percent of the total acreage of
these mapping units, and the Manlius soils make up 75
percent.

Made Land

Made land (Ma).—This miscellaneous land type consists
of areas that have been filled artificially with earth and
trash and then have been smoothed. Most of it occurs
in and around urban areas. Some areas of Made land are
along the lake front; others have been worked over ex-
tensively and are occupied by factories or railroad yards.
This mapping unit varies too much in composition to be
classified according to capability.

Mahoning Series

The Mahoning soils are deep and are moderately well
drained to somewhat poorly drained. They occur on the
low-lying plain in Conneaut Township in the southwest-
ern part of the county. The soils occur on convex knolls
and sidehills. Internal drainage is more favorable than
that of soils in lower positions.

The parent material of these soils consisted of me-
dium-textured glacial till containing a few rounded par-
ticles of gravel or shale. A layer of heavy silt loam that
is slowly permeable to air and water begins at depths
ranging from 18 to 28 inches. Free lime occurs at depths
below 6 feet.

These soils are in the same catena as the somewhat
poorly drained to poorly drained Trumbull soils and the
very poorly drained Miner soils.

The native vegetation consisted of forests of beech,
maple, and tulip-poplar. Red maple, ash, elm, aspen,
sumac, hemlock, and goldenrod now grow in idle areas.
Areas that have never been cultivated contain mounds,
or cradle knolls, 3 to 6 feet in diameter and 1 to 3 feet
high. The cradle knolls are covered with moss and ferns.

Typical profile of a moderately eroded Mahoning silt
loam (cultivated) :

0 to 7 inches, dark grayish-brown silt loam; moderate, fine,
granular structure; friable when moist; pH 5.4; abrupt,
smooth lower boundary.

7 to 11 inches, yellowish-brown, heavy silt loam; moderate,

medium, granular structure; friable when. moist, slightly
sticky when wet; pH 5.8; diffuse, wavy lower boundary.
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11 to 20 inches, dark yellowish-brown, heavy silt loam; mod-
erate, medium, subangular blocky structure; friable when
moist, sticky when wet; pH 5.6; clear, smooth lower
boundary.

20 to 28 inches, dark yellowish-brown, heavy silt loam with
common, coarse, distinct mottles of strong brown; soil
particles prominently coated with gray silt; strong, coarse,
blocky structure; hard when dry, firm when moist, and
plastic when wet; pH 5.2; gradual, wavy lower boundary.

28 to 42 inches, dark grayish-brown loam with many, fine,
distinct mottles of strong brown; massive (structureless) ;
hard when dry, firm when moist, and slightly sticky when
wet; pH 6.0; abrupt, wavy lower boundary.

42 to 72 inches+, gray, thinly laminated acid shale.

Mahoning silt loam, 3 to 8 percent slopes (MbB).—The
profile of this soil resembles the profile deseribed for the
series, but the surface layer is 9 inches thick. There is
a thin layer of organic matter on the surface. The
boundary between this layer and the underlying mineral
soil is clear and smooth.

The areas are small, and the soil has convex slopes,
most of which are less than 100 feet long. Surface drain-
age is good, and internal drainage is moderately good to
somewhat poor. Cradle knolls are common.

This soil is suited to corn, small grains, grasses, and
legumes. Choose hay and pasture mixtures that tolerate
moderately good to somewhat poor internal drainage.
Plant clean-cultivated crops in contour strips; use a long

rotation in which a sod crop covers the soil at least half.

the time. Divert surface water into suitable waterways.
_ Because of the limitations of internal drainage and the
risk of erosion, this soil is in capability unit IITwe-1.

Mahoning silt loam, 3 to 8 percent slopes, moder-
ately eroded (MbB2).—The profile of this soil is the same
as the profile described for the series. Much of this soil
was once on cradle knolls, but, as the result of cultivation,
the cradle knolls have been removed and the soil contains
less organic matter than formerly.

This soil is suited to corn, small grains, grasses, and
legumes. Choose hay and pasture mixtures that tolerate
moderately good to somewhat poor internal drainage.
Plant clean-cultivated crops in contour strips; use a lon
rotation in which a sod crop covers the soil at least half
the time. Divert surface water into suitable waterways.

Because of the limitations of somewhat restricted inter-
nal drainage and the effects of erosion, this soil is in ca-
pability unit ITTwe-1.

Mahoning silt loam, 8 to 15 percent slopes (MbC).—
The profile of this soil resembles the profile described for
the series, but the surface layer is 9 inches thick. There
is a thin layer of organic matter on the surface. The
boundary between this layer and the underlying mineral
soil is clear and smooth.

This soil has convex slopes, most of which are less than
200 feet long. Surface drainage is good, and internal
drainage is moderately good. Cradle knolls are common.

This soil is suited to corn, small grains, grasses, and
legumes. Choose hay and pasture mixtures that tolerate
moderate internal drainage. Plant clean-cultivated crops
in contour strips; use a long rotation in which a sod crop
covers the soil at least half the time. Divert surface
water into suitable waterways.

Because of the risk of erosion and the limitations
caused by the somewhat restricted internal drainage, this
soil is in capability unit I1Tew-3.

Mahoning silt loam, 8 to 15 percent slopes, moder-
ately eroded (MbC2.—The profile of this sotl resembles
the profile described for the series. As the result of culti-
vation, the cradle knolls have been removed and the soil
contains less organic matter than formerly.

This soil is suited to corn, small grains, grasses, and
legumes. Choose hay and pasture mixtures that tolerate
moderately good to somewhat poor internal drainage.
Plant clean-cultivated crops in contour strips; use a long
rotation in which a sod crop covers the soil at least half
the time. Divert surface water into suitable waterways.

Because of the somewhat restricted internal drainage
and the effects of erosion, this soil is in capability unit
ITTew-3.

Mahoning silt loam, 8 to 15 percent slopes, severely
eroded (MbC3).—The surface layer of this soil is lighter
colored than that of the profile described for the series
and is less than 5 inches thick. Also, the soil contains
less organic matter, and, where it has been cultivated,
part of the yellowish-brown subsoil has been mixed with
the surface soil. This soil is somewhat poorly drained.

This soil is suited to grasses and legumes. Choose hay
and pasture mixtures that tolerate somewhat poor inter-
nal drainage. Divert surface water into suitable water-
ways.

Because of the effects of erosion and the restricted in-
ternal drainage, this soil is in capability unit IVew-3.

Manlius Series

The Manlius series consists of shallow, droughty, acid
soils of the upland. These soils are well drained and oc-
cur on moderately sloping ridgetops and on the very steep
sides of valleys. The parent material was derived from
shallow glacial till containing gray, acid shale. Partly
weathered shale or sandstone.occurs at depths of 10 to
26 inches.

These soils are in the same catena as the poorly drained
Allis and Ellery soils and the very poorly drained Alden
soils.

The native vegetation was a chestnut-red oak type of
forest. Wild cherry, beech, sumac, and broomsedge now
grow in idle areas.

In Erie County the Manlius soils are mapped only in
undifferentiated soil groups with the Lordstown soils.
The Manlius soils make up 75 percent of the total acreage
of these mapping units, and the Lordstown soils make up
25 percent. ) )

Typical profile of Manlius silt loam:

0 to 7 inches, light-brown silt loam; weak, fine, granular
structure; friable when moist; pH 5.4; gradual, smooth
lower boundary.

7 to 16 inches, yellowish-brown, shaly silt loam; weak, fine,
granular structure; friable when moist; pH 5.0; gradual,
smooth lower boundary. :

16 to 24 inches, light yellowish-brown silt loam; very weak,
fine, granular structure; friable when moist; pH 5.0; dif-
fuse, irregular lower boundary.

24 to 28 inches--, gray, acid, thin-bedded shale formed from
silty shale of the Devonian age.

In a few areas along Elk Creek, this soil has formed
from calcareous shale. The soil layers are similar in
thickness, texture, and color to those of the profile just
deseribed. The structure.of the soil, however, is strong,
moderate to coarse, granular to blocky. The pH ranges
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from neutral in the surface layer to alkaline below depths
of 7 to 16 inches.

Manlius and Lordstown soils, shallow, 8 to 25 per-
cent slopes (McC).—The profile of the Manlius soil in
this undifterentitated soil group is the same as the profile
described for the Manlius series. The Lordstown soil is
like the Manlius soil, but it contains more fragments of
sandstone throughout. Also, below a depth of about 24
inches, the Lordstown soil is made up of sandstone and
of relatively coarse grained shale.

These soils have uniform slopes, most of which are less
than 300 feet long. Surface drammage is good to exces-
sive.

The areas are suited to grasses and legumes. Choose
hay and pasture mixtures that tolerate droughty soils.
Divert surface water into suitable waterways.

Because of droughtiness, this mapping unit is in capa-
bility unit IVs-1;

Manlius and Lordstown soils, shallow, 25 to 80 per-
cent slopes [McE).—The profiles of these soils resemble
the profiles of the less strongly sloping Manlius and
Lordstown soils. Partly weathered shale is closer to the
surface, however, or at depths of 10 to 18 inches. The

soils have uniform slopes, most of which are more than

300 feet long. Surface drainage is excessive.
These soils can be used for trees. Because of the risk
of erosion, this mapping unit is in capability unit VIIe—4.

Mardin Series

The Mardin soils are deep and moderately well drained.
They occupy upland positions and have more favorable
internal drainage than soils in lower areas. Consequently,
these soils are valuable for agriculture.

The parent material was glacial till consisting of mate-
rial weathered from acid shale bedrock mixed with sedi-
ments of sandstone and granite. The till has weathered
considerably and is leached of lime. A slowly permeable,
firm to hard layer begins at depths ranging from 20 to
36 inches. The soils have a well-developed pattern of
drainageways.

These soils are in the same catena as the well-drained
Wooster soils, the somewhat poorly drained to poorly
drained Volusia soils, and the very poorly drained Alden
soils.

The native vegetation was a sugar maple-birch-beech-
maple type of forest. Wild cherry, red maple, aspen,
wild crabapple, blackberry, and povertygrass now grow
in idle areas.

Typical profile of a Mardin gravelly silt loam:

0 to 8 inches, brown to dark-brown gravelly silt loam; mod-
erate, fine, granular structure; friable when moist; pH 5.4
abrupt, smooth lower boundary.

8 to 18 inches, yellowish-brown gravelly silt loam ; moderate,
medium, subangular blocky structure; friable when moist;
pH 5.6; clear, wavy lower boundary.

18 to 24 inches, dark yellowish-brown gravelly loam with
common, medium, distinet mottles of yellowish brown;
strong, coarse, subangular blocky structure; friable when
moist, nonplastic when wet; pH 5.0; gradual, wavy lower
boundary.

24 to 30 inches, dark-brown gravelly loam with common,
coarse, distinct mottles of dark yellowish brown and gray,
and many stains of iron and manganese; strong, very
coarse, subangular blocky structure; very hard when dry;
pH 5.2; gradual, wavy lower boundary.

30 to 38 inches+, dark yellowish-brown to olive-brown ﬁaggy
loam; weak, coarse, subangular blocky structure; friable
when moist, nonplastic when wet; pH 5.2.

Mardin gravelly silt loam, 3 to 8 percent slopes
(MdB).— The profile of this soil is the same as the profile
described for the series. This soil has uniform slopes,
most, of which are less than 200 feet long. Surface drain-
age is good, and internal drainage is moderate.

This soil is suited to corn, small grains, grasses, and
legumes. Where the climate is favorable, the soil is also
suitable for vineyards and orchards. Cultivate on the
contour to control erosion.

Because of the risk of erosion and the moderate inter-
nal drainage, this soil is in capability unit ITew-1.

Mardin gravelly silt loam, 3 to 8 percent slopes,
severely eroded (MdB3).—The surface layer of this soil is
lighter colored than that of the profile described for the
series and 1s less than 4 inches thick. Also, this soil con-
tains Jess organic matter and has a shallower root zone.
Where the soil has been cultivated, part of the yellowish-
brown subsoil has been mixed with the surface soil.

This soil is suited to corn, small grains, grasses, and le--
gumes. Where the climate is favorable, the soil is suitable
for vineyards,

Choose hay and pasture mixtures that tolerate some-
what poor internal drainage. Plant clean-cultivated crops
In contour strips; use a long rotation in which a sod crop
covers the soil at least half the time. Divert surface wa-
ter into suitable waterways.

Because of the effects of erosion and the restricted in-
ternal drainage, this soil is in capability unit ITTew-1.

Mardin gravelly silt loam, 8 to 15 percent slopes
(MdC).—The profile of this soil resembles the profile de-
scribed for the series, but, the surface layer is only 7 inches
thick. This soil has uniform slopes, most of which are
more than 300 feet long. Surface drainage is good, and
internal drainage is moderate.

This soll is suited to corn, small grains, grasses, and le-
gumes. Where the climate is favorable, the soil is also
suitable for vineyards and orchards.

Plant clean-cultivated crops in contour strips; use a
long rotation in which a sod crop covers the soil at least
half the time. Divert surface water into suitable water-
ways.

Because of the risk of erosion and the moderate internal
drainage, this soil is in capability unit IITew-1.

Mardin gravelly silt loam, 8 to 15 percent slopes,
severely eroded (MdC3).—The surface layer of this soil
is lighter colored than that of the profile described for the
series and is less than 4 inches thick. Also, this soil con-
tains less organic matter and has a shallower root zone.
Where the soil has been cultivated, part of the yellowish-
brown subsoil has been mixed with the surface soil.

This soil is suited to grasses and legumes. Choose hay
and pasture mixtures that tolerate somewhat poor drain-
age. Divert surface water into suitable waterways.

Because of the effects of erosion and the restricted in-
ternal drainage, this soil is in capability unit IVew-2.

Mardin gravelly silt loam, 15 to 25 percent slopes
(MdD).—The profile of this soil resembles the profile de-
scribed for the series, but the surface layer is less than 6
inches thick. This soil has uniform slopes, most of which
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are more than 300 feet long. Surface drainage is good to
excessive, and internal drainage is moderate.

This soil is best suited to grasses and legumes. Choose
hay and pasture mixtures that tolerate moderate internal
drainage.

Because of the risk of erosion and the moderate internal
drainage, this soil is in capability unit ITVew-2.

Mardin gravelly silt loam, 15 to 25 percent slopes,
severely eroded (MdD3).—The surface layer of this soil is
lighter colored than that of the profile described for the
series and is less than 4 inches thick. Also, this soil con-
tains less organic matter and has a shallower root zone.
Where the soil has been cultivated, part of the yellowish-
brown subsoil has been mixed with the surface layer.

This soil is suited to grasses and legumes. Choose hay
and pasture mixtures that tolerate somewhat poor internal
drainage. Divert surface water into suitable waterways.

Because of the effects of erosion and the restricted in-
ternal drainage, this soil is in capability unit VIew-1.

Mardin and Volusia Soils

About 75 percent of the acreage of these undifferenti-
ated soil groups consists of moderately well drained Maxr-
din soils, and about 25 percent, of somewhat poorly
drained Volusia soils. These soils are on the steep lower
slopes along the sides of stream valleys. Most of the
slopes are more than 500 feet long; they are fairly uni-
form but become steeper on the lower parts. The Volusia
soils occur on narrow benches and seepage spots in which
ground water is close to the surface.

Mardin and Volusia gravelly silt loams, 25 to 45 per-
cent slopes (MeE).—The profiles of these soils resemble
the profiles described under the Mardin and the Volusia
series. Because of the movement of soil down the steep
slopes, however, the surface layers are not so thick and
the different soil layers ave not so distinct.

These soils have good to excessive surface drainage.
Internal drainage ranges from moderately good to some-
what poor. On the steep slopes adjacent to streams,
weathered shale is at shallow depths.

These soils are suited to permanent grasses and légumes.
Choose pasture mixtures that tolerate moderately good to
somewhat poor internal drainage.

Because of the risk of erosion, this mapping unit is in
capability unit VIIe-5.

Mardin and Volusia gravelly silt loams, 25 to 45 per-
cent slopes, severely eroded {MeE3).—The profiles of
these soils are like those described for the Mardin and the
Volusia series except for differences caused by erosion.
More than three-fourths of the original surface layer has
eroded away; consequently, the soil contains less organic
matter than formerly. Also, the root zone is shallower;
internal drainage is somewhat poor to poor.

These soils can be used for trees. Because of the effects
of erosion, this mapping unit is in capability unit VITe—4.

Miner Series

The Miner series is made up of deep, very poorly
drained soils that are on the low-lying plain in Conneaut
Township. The soils occur on flats and in depressions
where the water table is high.
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The parent material consisted of silty glacial till that
contained a few round particles of gravel or shale. A
firm layer of silty clay or clay loam that is slowly perme-
able to air and water begins at depths of 4 to 6 inches.
Free lime occurs at depths below 15 inches.

These soils are in the same catena as the moderately
well drained to somewhat poorly drained Mahoning soils
and the poorly drained Trumbull soils.

The native vegetation was a white ash or black ash-red
maple type of forest. Aspen, willow, elderberry, golden-
rod, deerstongue, woodreedgrass, and sedges now grow in
idle areas.

In Trie County only one soil of the Miner series, Miner
silt loam, 0 to 3 percent slopes, has been mapped.

Typical profile of Miner silt loam, 0 to 3 percent slopes:

0 to 5 inches, very dark gray silt loam; strong, medium, gran-

ular structure; friable when moist, slightly plastic when
wet; pH 6.0; clear, smooth lower boundary.
to 8 inches, very dark brown silty clay loam; strong, me-
dium, blocky structure; firm when moist, plastic when
wet; pH 6.5; clear, smooth lower boundary.

S to 14 inches, dark-gray clay loam; strong, medium, sub-
angular blocky structure; firm when moist, very plastic
when wet; pH 7.0; gradual, smooth lower boundary.

14 to 18 inches, light brownish-gray silty clay loam with a
strong-brown coating on the soil particles; strong, medium,
subangular blocky structure; firm when moist, plastic when
wet; slight effervescence with dilute hydrochloric acid;
gradual, smooth lower boundary.

18. to 24 inches, grayish-brown clay loam with a brown coat-
ing on the soil particles; strong, medium, platy structure;
firm when moist, plastic when wet; strong effervescence
with dilute hydrochlorie acid; clear, smooth lower bound-
ary.

24 to 36 inches, strong-brown loam with a gray coating on
the‘ soil particles; strong, thin, platy structure; firm when
moist, nonplastic when wet; effervesces with diiute hydro-
chloric acid. : )

Miner silt loam, 0 to 3 percent slopes (MfA).—The pro-
file of this soil is the same as the one described for the
series. The soil is level to nearly level and has very poor
surface and internal drainage. During wet seasons shal-
low water remains in depressions for periods of several
days.

This soil is suited to grasses and legumes. Choose hay
and pasture mixtures that tolerate very poor drainage.
Divert sarface water from adjoining higher areas into
suitable waterways.

Because of restricted drainage, this soil is in capability
unit IVw-1.

Muck and Peat

Muck and Peat (Mp).—These deep, very poorly drained
organic soils occur in depressions. They are inextensive
in Erie County. The areas are not flooded by streams, but
the water table is near the surface.

These organic soils consist of a very dark gray to black
mass of partly decomposed plants that are saturated with
ground water. This material has no texture or structure.
The organic material in the peat has not decomposed so
much as that of the muck, and the kind of plant from
which the peat originated can usually be identified.

Free lime, in the form of concretions, occurs within the
organic matter and at the boundary between the organic
matter and the underlying mineral soil. The depth to
the mineral soil ranges from 1% to 40 feet.

[}
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The native vegetation consisted of alders, sedges, mosses,
and other swamp vegetation. ]

If the level of the water table is lowered through arti-
ficial drainage, these organic soils can be used to grow
vegetables. Some of the organic material is dug up,
dried, and sold for usé as a soil conditioner. ]

Because of the very severe limitation of drainage, this
mapping unit is in capability unit IVw-2.

Ottawa Series

The Ottawa soils are deep and well drained. They are
acid and sandy but -are among the best soils of the lake
plain for growing fruits and early maturing vegetables.
Nevertheless, unless the supply of organic matter is main-
tained, plant nutrients leach rapidly out of these sandy
soils.

The parent material of these soils consisted of acid, la-
custrine sands that were sorted and deposited by water.
Gray, calcareous material occurs at depths of 4 feet or
more. This material, locally called quicksand, is slowly
permeable to air and water. It flows when saturated with
water.

These soils are in the same catena as the moderately
well drained Berrien soils, the somewhat poorly drained
to poorly drained Rimer soils, and the very poorly drained
Wauseon soils. . _

The native vegetation was a chestnut-oak-white pine
type of forest. Sycamore, locust, sumac, wildgrape, as-
pen, little bluestem, broomsedge, povertygrass, cinquefoil,
and sheep sorrel now grow in idle areas.

In Erie County two soil types—loamy fine sand and
fine sandy loam—have been mapped in the Ottawa series.

Typical profile of an Ottawa loamy fine sand (culti-
vated) :

0 to 7 inches, very dark yellowish-brown loamy fine sand;
weak, fine, granular structure; friable when moist; pH
5.5; abrupt, smooth lower boundary.

7 to 14 inches, yellowish-brown fine sandy loam; weak, me-
dium, subangular blocky structure; friable when moist;
pH 5.6; clear, smooth lower boundary. .

14 to 24 inches, dark yellowish-brown loamy sand with a red-
dish-brown coating on the soil particles; strong, coarse,
blocky structure; friable when moist; pH 5.8; gradual,
wavy lower boundary.

24 to 36 inches, brownish-yellow and dark yellowish-brown
loamy sand with a reddish-brown coating on coarse sand
grains; weak, thick, platy structure; hard when dry,
friable when moist; pH 6.0; gradual, wavy lower boundary.

36 to 52 inches, variegated gray and dark grayish-brown
loamy sand; weak, thick, platy structure to single grain
(structureless) ; friable when moist; pH 6.2; abrupt,
smooth lower boundary.

52 to 144 inches, gray silt loam; strong, medium, platy
structure to massive (structureless) ; very firm when moist,
plastic when wet; pH 7.0 at a depth of 54 inches; violent
effervescence with dilute hydrochloric acid at a depth of
72 inches.

In forested areas the surface is covered with leaf litter
from mixed hardwoods. In these areas there is a layer of
leaf mold about, one-half inch thick, and the boundary
between it and the mineral soil is clear and smooth.

In general, the depth to the gray, calcareous quicksand
ranges from 4 to 8 feet. But in an area in the northwest-
ern corner of the city of Erie, the quicksand, where pres-
ent, oceurs at depths of 15 feet 6r more. As a vesult, the

soil in this area is especially droughty. This area covers
about 100 acres. _

Ottawa loamy fine sand, 0 to 2 percent slopes (ObA).—
The profile of this soil is the same as the profile described
for the series. Water infiltrates into the soil rapidly, and
internal drainage is excessive.

This soil is suited to orchards, vineyards, and early
maturing vegetables. Unless irrigated, it is too droughty
for high yields of small graing and permanent pasture.

This soil needs careful management. Maintain good
tilth by adding organic matter often ; plow only when the
soil contains plenty of moisture and after the danger of
freezing has passed in spring.

; Because of droughtiness, this soil is in capability unit
IIs-1. :

Ottawa loamy fine sand, 2 to 8 percent slopes [ObB).—
The profile of this soil resembles the profile described for
the-series, but the surface layer is only 6 inches thick.
Water infiltrates into the soil rapidly, and internal drain-
age is excessive.

This soil is suited to orchards, vineyards, and early
maturing vegetables. It is too droughty for high yields
of small grains and permanent pasture.

This soil needs careful management. Maintain good
tilth by adding organic matter often; plow only when the
soil contains plenty of moisture and after the danger of
freezing has passed in spring. Cultivate on the contour
to control erosion and to help improve the water-holding
capacity.

II}Secause of droughtiness, this soil is in capability unit
s-1.

Ottawa loamy fine sand, 2 to 8 percent slopes,
severely eroded (ObB3).—The surface layer of this soil
1s lighter colored than that of the profile described for
the series and is less than 5 inches thick. The soil also
contains less organic matter; where it has been cultivated,
part of the yellowish-brown subsoil has been mixed with
the surface soil.

This soil is suited to orchards, vineyards, and early
maturing vegetables. It is too droughty for high yields
of small grains and permanent pasture.

This soil needs careful management. Maintain good
tilth by adding organic matter often; plow only when the
soil contains plenty of moisture and after the danger of
freezing has passed in spring. Use contour striperopping
to control erosion and to help improve the water-holding
capacity.

Because of droughtiness, this soil is in capability unit
ITIs-1.

Ottawa loamy fine sand, 8 to 15 percent slopes
(ObC}.—The profile of this soil resembles the profile de-
scribed for the series, but the surface layer is only 6
inches thick. The soil has uniform slopes, most of which
are less than 300 feet long. Surface and internal drain-
age are excessive.

This soil is suited to orchards, vineyards, and early ma-
turing vegetablés. It is too droughty for high yields of
small grains and permanent pasture.

This soil needs careful management. Maintain good
tilth by adding organic matter often; plow only when the
soil contains plenty of moisture and after the danger of
freezing has passed in spring. Cultivate on the contour
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to control erosion and to help improve the water-holding

capacity. _

. :][3ecause of droughtiness, this soil is in capability unit
IIs-1.

Ottawa loamy fine sand, 8 to 15 percent slopes,
severely eroded (ObC3).—The surface layer of this soil is
lighter colored than that of the profile described for the
series and is less than 4 inches thick. Also, the soil con-
tains less organic matter; where it has been cultivated,
part of the yellowish-brown subsoil has been mixed with
the surface soil.

This soil is suited to grasses and legumes. It is too
droughty for high yields of permanent pasture. Choose
ha‘%/ and pasture mixtures that will grow on a droughty
soil.

VIBe(inuse of droughtiness, this soil is in capability unit

s—1. ‘

Ottawa loamy fine sand, 15 to 25 percent slopes
(ObD).—The profile of this soil resembles the profile de-
scribed for the series, but the surface layer is only 5
inches thick. The soil has uniform slopes, most of which
are less than 200 feet long. Surface and internal drain-
age are excessive.

This soil is suited to grasses and legumes. It is too
droughty for high yields of permanent pasture. Choose
hay mixtures that will grow on a droughty soil.
VIBeti:Luse of droughtiness, this soil is in capability unit

s-1.

Ottawa loamy fine sand, 15 to 25 percent slopes,
severely eroded (ObD3).—The surface layer of this soil is
lighter colored than that of the profile described for the
series and 1s less than 4 inches thick. Also, the soil con-
tains less organic matter; where it has been cultivated,
part of the yellowish-brown subsoil has been mixed with
the surface soil.

This soil is suited to grasses and legumes. It is too
droughty for high yields of permanent pasture. Choose
hay mixtures that will grow on a droughty soil.

v IBe<1:wse of droughtiness, this soil is in capability unit

s—1.

Ottawa fine sandy loam, 0 to 2 percent slopes (OaA).—
The profile of this soil resembles the profile described for
the series. This soil, however, has a surface layer of fine
sandy loam that contains more silt; as a result, the soil is
not so droughty. Water infiltrates into the soil rapidly
and does not remain on the surface. Internal drainage
is rapid.

This soil is snited to orchards, vineyards, and early ma-
turing vegetables. It is too droughty for high yieids of
small grains and permanent pasture.

This soil needs careful management. Maintain good
tilth by adding organic matter often; plow only when
the soil contains plenty of moisture and after the danger
of freezing has passed in spring.

H}3eclause of droughtiness, this soil is in capability unit
s-1.

Ottawa fine sandy loam, 2 to 8 percent slopes (OaB}.—
The profile of this soil resembles the profile described for
the series. The surface layer, however, consists of fine
sandy loam and is only 6 inches thick. In addition, be-

cause the surface layer contains more silt, the soil is.

slightly less droughty. The soil has uniform slopes. Sur-
face and internal drainage are vapid.

This soil is suited to orchards, vineyards, and early ma-
turing vegetables. It is too droughty for high yields of
small grains and permanent pasture.

This soil needs careful management. Maintain good
tilth by adding organic matter often; plow only when the
soil contains plenty of moisture and after the danger of
freezing has passed in spring.

Because of droughtiness and the risk of erosion, this
soil is in capability unit TTTs-1.

Ottawa fine sandy loam, 2 to 8 percent slopes,
severely eroded (OaB3).—The surface layer of this soil
is lighter colored than that of the profile described for the
series and is only 5 inches thick. It consists of fine sandy
loam instead of loamy fine sand. This soil contains less
organic matter than the uneroded soil; where it has been
cultivated, part of the yellowish-brown subsoil has been
mixed with the surface soil.

This soil is suited to orchards, vineyards, and early ma-
turing vegetables. It is too droughty for high yields of
small grains and permanent pasture.

This soil needs careful management. Maintain good
tilth by adding organic matter often; plow only when the
soil contains plenty of moisture and after the danger of
freezing has passed in spring. Use contour stripcropping
to control erosion and to make the soil less droughty.

Because of the effects of erosion and droughtiness, this
soil is in capability unit TITs-1.

Ottawa fine sandy loam, 8 to 15 percent slopes
(OaC).—The profile of this soil resembles the profile de-
scribed for the series. The surface layer, however, con-
sists of fine sandy loam and is only 6 inches thick. In
addition, because the surface layer contains more silt, the
soil is slightly less droughty. This soil has uniform
slopes, most of which are less than 800 feet long. Sur-
face and internal drainage are rapid.

The soil is suited to orchards, vineyards, and early ma-
turing vegetables. It is too droughty for high yields of
small grains and permanent pasture.

This soil needs careful management. Maintain good
tilth by adding organic matter often; plow only when the
soil contains plenty of moisture and after the danger of
freezing has passed in spring.

Because of droughtiness and the risk of erosion, this
soil is in capability unit TTTs-1.

Ottawa fine sandy loam, 8 to 15 percent slopes,
severely eroded (OaC3).—The surface layer of this soil is
lighter colored than that of the profile described for the
series and is only 4 inches thick. Its texture is fine sandy
loam instead of loamy fine sand., This soil contains less
organic matter than the uneroded soil. Where it has been
cultivated, part of the yellowish-brown subsoil has been
mixed with the surface soil.

This soil is suited to grasses and legumes. It is too
droughty for high yields of permanent pasture. Choose
hay mixtures that will grow on a droughty soil. )

Because of droughtiness and the effects of erosion, this
soil is in capability unit VIs-1.

Ottawa fine sandy loam, 15 to 25 percent slopes
(OaD).—The profile of this soil resembles the profile de-
scribed for the series, but the surface layer consists of fine
sandy loam and is only 5 inches thick. The soil has uni-
form slopes, most of which are less than 200 feet long.
Surface and internal drainage are rapid.
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It is too

This soil is suited to grasses and legumes.
Choose

droughty for high yields of permanent pasture.
hay mixtures that will grow on a droughty soil.

Because of droughtiness and the risk of erosion, this
soil is in capability unit VIs-1.

Ottawa fine sandy loam, 15 to 25 percent slopes,
severely eroded (OaD3).—The surface layer of this soil
is lighter colored than that of the profile described for the
series and is less than 4 inches thick. Its textuve is fine
sandy loam instead of loamy fine sand. This soil contains
less organic matter than the uneroded soil. Where it has
been cultivated, part of the yellowish-brown subsoil has
been mixed with the surface soil.

This soil is suited to grasses and legumes. It is too
droughty for high yields of permanent pasture. Choose
hay mixtures that will grow on a droughty soil.

Because of droughtiness and the effects of erosion, this
soil is in capability unit VIs-1.

Phelps Series

The Phelps soils are deep and are moderately well
drained. They have formed on gravelly outwash terraces
along the stream valleys in the upland.

The parvent material was sorted and deposited by melt
water as the glacier retreated. It was laid down in alter-
nate layers of sand and gravel that contained some silt
and clay. This material was derived from sandstone and
limestone of glacial origin and from acid shale bedrock.

A firm layer that is slowly permeable to air and water
begins at depths of 18 to 30 inches. In most places a hard,
porous, lime-cemented horizon is at depths of 4 to 8 feet.

These soils are in the same catena as the well-drained
Howard soils, the somewhat poorly drained to poorly
drained Fredon soils, and the very poorly drained Halsey

soils.

The native vegetation was a sugar maple-white pine-
hemlock type of forest. Sugar maple, red maple, wild
crabapple, sumac, blackberry, orchardgrass, and Canada
bluegrass now grow in idle areas. ) )

Typical profile of a Phelps gravelly silt loam (culti-

vated) :

0 to 7 inches, dark reddish-brown gravelly silt loam; moder-
ate, fine to medinm, granular structure; friable when
moist; pH 5.8; abrupt, smooth lower boundary.

7 to 10 inches, dark reddish-brown gravelly silt loam; moder-
ate, coarse, granular structure; friable when moist; pH
6.0; gradual, wavy lower boundary.

10 to 18 inches, dark-brown gravelly silt loam; moderate, me-
dium, subangular blocky structure; friable when moist; pH
5.8 diffuse, wavy lower boundary.

18 to 28 inches, dark yellowish-brown gravelly silt loam with
common, medium, distinct coatings of grayish brown on
the soil particles; strong, coarse, subangular blocky struc-
ture; firm when moist, nonsticky when wet; pH 5.8; clear,
wavy lower boundary.

28 to 40 inches, brown to dark-brown fine gravelly loam with
common, medium, distinct coatings of dark reddish brown
on the soil particles; massive to single grain (structure-
less) ; very hard when dry, nonsticky when wet; pH 5.6;
distinct, wavy lower boundary.

40 to 48 inches, dark-brown and dark reddish-brown gravelly
loam with some areas of yellowish-brown silt and clay;
massive to single grain (structureless); friable when
moist; pH 5.8; clear, wavy lower boundary.

48 to 72 inches+, dark reddish-brown, stratified gravelly
sandy loam; single grain (structureless): loose when
moist; pH 6.2 at a depth of 50 inches; effervesces with
dilute hydrochloric acid at a depth of 72 inches.

In areas of these soils along the boundary between the
glacial till of the upland and gravelly outwash material
of the valleys, the pavent material is glacial till covered
with gravelly outwash to depths of 18 to 28 inches.

Phelps gravelly silt loam, 0 to 3 percent slopes
(PaA}.—The profile of this soil resembles the profile de-
scribed for the series, but the surface layer is thicker, ex-
tending to a depth of 9 inches. This soil is level to nearly
level. Surface and internal drainage are moderate. Shal-
low water remains in the depressions during wet seasons.

This soil is suited to late-maturing vegetables and to
corn, small grains, grasses, and.legumes. Choose hay and
pasture mixtures that tolerate moderate surface and in-
ternal drainage. Keep the natural drainageways open.

Because of the moderate internal drainage, this soil is
in capability unit ITw-1.

Phelps gravelly silt loam, 3 to 8 percent slopes
{PaB).—The profile of this seil is the same as the profile
described for the series. The soil has gentle slopes and
occurs in a complex pattern of depressions and knolls.
Shallow water remains in the depressions during the wet
season. Internal drainage is moderate.

This soil is suited to late-maturing vegetables and to
corn, small grains, grasses, and legumes. Choose hay and
pasture mixtures that tolerate moderate surface and in-
ternal drainage. Ieep the natural drainageways open.
Divert surface water into suitable drainageways.

Because of the visk of erosion and the moderate internal
drainage, this soil is in capability unit ITew-1.

Phelps gravelly silt loam, 3 fo 8 percent slopes,
severely eroded (PaB3).—The surface layer of this soil is
lighter colored than that of the profile described for the
series and is only 5 inches thick. Also, the soil contains
less organic matter and is shallower over the slowly per-
meable layer. Where this soil has been cultivated, part
of the subsoil has been mixed with the surface soil.

This soil is suited to late-maturing vegetables and to
corn, small grains, grasses, and legumes. Choose hay and
pasture mixtures that tolerate moderate internal drainage.
Use a long rotation in which a sod crop covers the soil at
least half the time. Divert surface water into suitable
drainageways.

Because of the effects of erosion and the moderate in-
ternal drainage, this soil is in capability unit ITTew-1.

Phelps gravelly silt loam, 8 to 15 percent slopes
{PaC).—The profile of this soil resembles the profile de-
scribed for the series. This soil has irregular slopes, most
of which are less than 100 feet long. Surface drainage
is good, and internal drainage is moderate.

This soil is suited to late-maturing vegetables and to
corn, small grains, grasses, and legumes. Choose hay and
pasture mixtures that tolerate moderate internal drainage.
Use a long rotation in which a sod crop covers the soil at
least half the time. Divert surface water into suitable
waterways.

Because of the risk of erosion and the moderate internal
drainage, this soil is in capability unit ITTew-1.

Phelps gravelly silt loam, 8 to 15 percent slopes,
severely eroded (PaC3).—The surface layer of this soil is
lighter colored than that of the profile described for the
series and is only 5 inches thick. Also, the soil contains
less organic matter and is shallower over the slowly per-
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meable layer. Where the soil has been cultivated, part of
the subsoil has been mixed with the surface soil.

This soil is suited to grasses and legumes. Choose hay
and pasture mixtures that tolerate moderate internal
drainage.

Because of the effects of erosion and the moderate in-
ternal drainage, this soil is in capability unit IVew-2.

Platea Series

The Platea series consists of deep, somewhat poorly
drained soils on the upland. The parent material was
silty glacial till containing a few rounded pebbles of
granite and sandstone. Moderately well drained variants
of the Platea series occupy sites having favorable internal
drainage.

A firm layer (fragipan) that is slowly permeable to air
and water begins at depths of 12 to 26 inches. Stratified
clay, silt, and fine sand occur at depths below 48 inches.
An unleached layer containing free lime begins at depths
between 42 and 84 inches.

The Platea soils are in the same catena as the very

poorly drained Bivdsall soils.

The native vegetation consisted of a beech-maple-oak
type of forest. Aspen, goldenrod, blackberry, cinquefoil,
sheep sorrel, broomsedge, velvetgrass, and povertygrass
now grow in idle aveas. )

Typical profile of a Platea silt loam (cultivated) :

0 to 8 inches, dark-brown silt loam; weak, fine, granular
structure; friable when moist; pH 4.8; clear, wavy lower
boundary.

8 to 15 inches, brown silt loam with common, medium, dis-
tinet mottles of light brownish gray and strong brown;
compound structure—weak, medium, platy and weak, me-
dium, subangular blocky; friable when moist, nonplastic
when wet; pH 4.8; clear, wavy lower boundary.

15 to 28 inches, yellowish-brown silt loam with common, me-
dium, distinct mottles of gray and strong brown; moderate,
medium, blocky structure; hard when dry, firm when moist,
and slightly plastic when wet; pH 5.6; clear, irregular
lower boundary.

28 to 388 inches, dark yellowish-brown silt loam with com-
mon, coarse, distinet mottles of gray and dark brown; very
coarse prisms that break to moderate, medium, blocky or
platy structure; thick coating of. clay on the structural
units ; hard when dry, firm when moist, and slightly plastic
when wet; pH 5.8; gradual, wavy lower boundary.

38 to 48 inches, dark-brown silt loam with medium, distinet,
mottles of gray; very coarse prisms that break to moderate,
medium, platy structure; thick coating of clay on the
structural units; firm when moist, slightly plastic when
wet; pH 5.8; gradual, wavy lower boundary.

48 to 60 inches, dark yellowish-brown silt loam with a few,
medium, distinct mottles of gray; very coarse prisms that
break to moderate, medium, platy structure; distinet, thin
coating of clay on the structural units; firm when moist,
slightly plastic when wet; pH 6.8; gradual, wavy lower
boundary.

60 to 80 inches, olive-brown silt loam; moderate, thick, platy
structure; firm when moist, slightly plastic when wet;
pH 7.2,

In undisturbed sites the surface is covered with leaf
litter from hardwoods. Under this is a layer, about 1
inch thick, of dark reddish-brown leaf mold (pH 5.2).
The boundary between the leaf mold and the underlying
dark reddish-brown silt loam is clear and wavy. The silt
loam has weak, fine granular structure and is very friable
when moist and nonplastic when wet. It has a pH of 5.0.

The depth to stratified clay, silt, and fine sand varies.
Typically, the depth to the firm, slowly permeable layer
ranges from 12 to 18 inches.

Platea silt loam, 0 to 2 percent slopes (PbA).—The
profile of this soil resembles the profile described for the
series, but the surface soil is 9 inches thick instead of 8
inches. The soil is level to nearly level. Shallow water
remains in depressions during wet seasons. The soil
warms up slowly in spring and becomes svet early in fall.

This soil is suited to small grains, grasses, and legumes.
Where the climate is favorable, the soil is suitable for
vineyards. Corn and cabbage are grown, but often they
cannol, be harvested because the fields are wet.

This soil needs careful management. Choose hay and
pasture mixtures that tolerate poor surface drainage and
somewhat poor internal drainage. Replenish the supply
of organic matter often. Maintain favorable tilth by cul-
tivating only when the soil contains the proper amount of
moisture. If tilth is good, crops can make the best use of
the shallow root zone. Keep the natural drainageways
open. Divert surface water from the adjoining higher
areas into suitable waterways.

Because of restricted drainage, this soil is in capability
unit, TTTw-1.

Platea silt loam, 2 to 8 percent slopes (PbB).—The pro-
file of this soil is the same as the profile described for the
series. This soil has uniform slopes that are as much as
1,000 feet long. Surface drainage is moderate, and in-
ternal drainage is somewhat poor.

This soil is suited to corn, small grains, grasses, and
legumes. Where the climate is favorable, the soil is suit-
able for vineyards.

The soil needs careful management. Choose hay and
pasture mixtures that tolerate rvestricted drainage. Re-
plenish the supply of organic matter often. Maintain fa-
vorable tilth by cultivating only when the soil contains
the proper amount of moisture. If tilth is good, crops
can make the best nse of the shallow root zone. Keep fhe
natural drainageways open. Divert surface water into
suitable waterways.

Because of the somewhat poor internal drainage and the
risk of erosion, this soil is in capability unit I1Twe-2.

Platea silt loam, 2 to 8 percent slopes, severely
eroded (PbB3].—The surface layer of this soil.is lighter
colored than that of the profile described for the series
and is only 4 or 5 inches thick., Also, the soil contains less
organic matter, is more poorly drained, and is shallower
over the fragipan. Where the soil has been cultivated,
part of the yellowish-brown subsoil has been mixed with
the surface soil.

This soil is suited to grasses and legumes. Choose hay
and pasture mixtures that tolerate poor to somewhat poor
internal drainage. Ieep the natural drainageways open.
Divert, surface water into suitable waterways.

Because of the effects of erosion and the restricted in-
ternal drainage, this soil is in capability unit VIew-1.

Platea silt loam, 8 to 15 percent slopes (PbC).—The
profile of this soil resembles the profile described for the
series, but the surface layer is only 7 inches thick. Be-
cause the slopes are uniform, this soil has good surface
drainage. Internal drainage is somewhat poor.

This soil is suited to small grains, grasses, and legumes.
Where the climate is favorable, it is also suitable for vine-
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yards. Corn can be grown in a long rotation in which a
sod crop covers the soil at least half the time.

" This soil needs careful management. Choose hay and
pasture mixtures that tolerate somewhat poor internal
drainage. Replenish the supply of organic matter often.
Maintain favorable tilth by cultivating only when the soil
contains the proper amount of moisture. If tilth is good,
crops can make the best use of the shallow root zone. Di-
vert surface water into suitable waterways.

Becanse of the restricted internal drainage and the risk
of erosion, this soil is in capability unit I1Iwe-2.

Platea silt loam, 8 to 15 percent slopes, severely
eroded (PbC3).—The surface layer of this soil is lighter
colored than that of the profile described for the series
and is only 4 or 5 inches thick.. Also, the soil contains less
organic matter, is more poorly drained, and is shallower
over the fragipan. Where this soil has been cultivated,
part of the yellowish-brown subsoil has been mixed with
the sutface soil.

This soil is suited to grasses and legumes. Choose hay
and pasture mixtures that tolerate poor internal drainage.
Divert surface water into suitable waterways.

Becanse of the effects of erosion and the rvestricted in-
ternal drainage, this soil is in capability unit VIew-1.

Platea silt loam, 15 to 25 percent slopes (PbD).—The
profile of this soil resembles the profile described for the
series, but the surface layer is only 6 inches thick. This
soil has uniform slopes that ave as much as 500 feet long.
Surface drainage is good to excessive, and internal drain-
age is somewhat poor.

This soil is suited to grasses and legumes. Choose hay
and pasture mixtures that tolerate somewhat poor internal
drainage. Divert surfuace water into suitable waterways.

Because of the risk of erosion and the vestricted internal
drainage, this soil is in capability unit IVew-3.

Platea silt loam, 15 to 25 percent slopes, severely
eroded (PbD3).—The surface layer of this soil is lighter
colored than that of the profile described for the series
and is only 4 or 5 inches thick. Also, the soil contains less
organic matter, is more poorly drained, and is shallower
over the fragipan. Where this soil has been cultivated,
part of the yellowish-brown subsoil has been mixed with
the surface soil.

This soil is suited to grasses and legumes. Choose hay
and pasture mixtures that tolerate poor internal drainage.
Divert surface water into suitable waterways.

Because of the effects of erosion and the vestricted in-
ternal drainage, this soil is in capability unit VIew-1.

Platea Moderately Well Drained Variants

The Platea varviants differ from the other Platea soils in
being moderately well drained instead of somewhat poorly
drained. They occupy the more favorably drained posi-
tions on the upland. As a result, these soils are warm
earlier in spring and become wet later in fall than the
other Platea silt loams. In other respects, the Platea vari-
ants are similar to the other soils of the Platea series.

Typical profile of Platea silt loam, moderately well
drained varviant (cultivated) :

0 to 7 inches, dark-brown silt loam; weak, fine, granular

structure; friable when moist; pH 5.8; abrupt, smooth
lower boundary.

7 to 15 inches, brown silt loam; compound structure—weak,
thin, platy and weak, medium, subangular blocky; friable
when moist, nonplastic when wet; pH 4.8; clear, wavy
lower boundary.

15 to 21 inches, yellowish-brown silt loam; compound struc-
ture—moderate, medium, platy and moderate, medium to
coarse, blocky; friable when moist, nonplastic when wet;
pPH 5.06; clear, wavy lower boundary.

21 to 30 inches, yellowish-brown silt loam with common,
medium, prominent mottles of gray and strong brown; very
coarse prisms that break to moderate, coarse, blocky struc-
ture; firm when moist, slightly plastic when wet; pH 5.8;
clear, irregular lower boundary.

30 to 48 inches, dark yellowish-brown silt loam with com-
mon, medium, distinct mottles of gray and dark brown;
very coarse prisms that break to moderate, medium, blocky
or moderate, thiek, platy structure; firm when moist,
slightly plastic when wet; pH 5.8.

Platea silt loam, moderately well drained variant,
0 to 2 percent slopes (PcA).—The profile of this soil re-
sembles the profile described for the Platea moderately
well drained variants, but the surface soil is thicker, ex-
tending to a depth of 9 inches. This soil has favorable
internal drainage. Shallow water lies in depressions for
short periods during wet seasons.

This soil is suited to late-maturing cabbage and to corn,
small grains, grasses, and legumes. Where the climate is
favorable, the soil is suitable for vineyards.

Choose hay and pasture mixtures that tolerate poor sur-
face drainage and moderate internal drainage. Keep the
natural drainageways open.

Because of somewhat restricted drainage, this soil is in
capability unit TTw-1.

Platea silt loam, moderately well drained variant,
2 to 8 percent slopes (PcB).—The profile of this soil is
the same as the profile described for the Platea moder-
ately well drained variants. This soil has uniform slopes
that are as much as 800 feet long. Surface and internal
drainage are moderate,

This soil is suited to late-maturing cabbage and to corn,
small grains, grasses, and legumes. Where the climate is
favorable, the soil is suitable for vineyards.

Choose hay and pasture mixtires that tolerate moderate
drainage. Ieep the natural drainageways open. Divert
surface water into suitable waterways. Cultivate clean-
tilled crops-on the contour.

Because of the risk of erosion and the moderate drain-
age, this soil is in capability unit ITew-3.

Platea silt loam, moderately well drained variant,
2 to 8 percent slopes, severely eroded {PcB3).—The sur-
face layer of this soil is lighter colored than that of the
profile described for the Platea moderately well drained
variants and is only 4 to 5 inches thick. Also, the soil con-
tains less organic matter and is shallower over the pan
layer. Where this soil has been cultivated, part of the
brown subsoil has been mixed with the surface soil.

This soil is best suited to grasses and legumes. It can
be nsed for row crops grown in a long rotation.

Choose hay and pasture mixtures that tolerate some-
what poor internal drainage. Keep the natural drainage-
ways open. Divert surface water into suitable waterways.
Cultivate clean-tilled crops on the contour.

Because of the effects of erosion and the restricted in-
ternal drainage, this soil is in capability unit TVew-3.

Platea silt loam, moderately well drained variant,
8 to 15 percent slopes (PcC).—The profile of this soil re-
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sembles the profile described for the Platea moderately
well drained variants. This soil has slopes that are as
much as 500 feet long. Because the slopes are uniform,
surface drainage is good. Internal drainage is moderate.

This soil is suited to late-maturing cabbage and to corn,
small grains, grasses, and legumes. Where the climate is
favorable, the soil is suitable for vineyards.

Choose hay and pasture mixtures that tolerate moderate
internal drainage. Divert surface water into suitable wa-
terways. Cultivate clean-tilled crops on the contour.

Because of the risk of erosion and the moderate internal
drainage, this soil is in capability unit IITew—3.

Platea silt loam, moderately well drained variant,
8 to 15 percent slopes, severely eroded (PcC3).—The sur-
face layer of this soil is lighter colored than that of the
profile described for the Platea moderately well drained
variants and is only 4 to 5 inches thick. Also, the soil
contains less organic matter and is shallower over the pan
layer. Where this soil has been cultivated, part of the
brown subsoil has been mixed with the surface soil.

/This soil is better suited to grasses and legumes than to
row crops, but it can be used for row crops grown in a
long rotation. Choose hay and pasture mixtures that tol-
erate somewhat poor internal drainage. Divert surface
water into suitable waterways.

Because of the effects of erosion and the restricted in-
ternal drainage, this soil is in capabiilty unit IVew-3.

Platea silt loam, moderately well drained variant,
15 to 25 percent slopes (PcD).—The profile of this soil
resembles the profile described for the Platea moderately
well drained variants, but the surface layer is only 6
inches thick. This soil has slopes that are as much as 500
feet long. Because of the uniform slopes, surface drain-
age is good to excessive. Internal drainage is moderate.

This soil is better suited to grasses and legumes than to
row crops, but it can be used for row crops grown in a
long rotation. Choose hay and pasture mixtures that tol-
erate moderate internal drainage. Divert surface water
into suitable waterways.

Because of the risk of erosion and the moderate internal
drainage, this soil is in capability unit IVew-2.

Platea silt loam, moderately well drained variant,
15 to 25 percent slopes, severely eroded (PcD3).—The
surface layer of this soil is lighter colored than that of the
profile described for the Platea moderately well drained
variants and is only 4 to 5 inches thick. Also, the soil con-
tains less organic matter and is shallower over the pan
layer. 'Where this soil has been cultivated, part of the
brown subsoil has been mixed with the surface soil.

This so1l is suited to grasses and legumes. Choose hay
and pasture mixtures that tolerate somewhat poor in-
ternal drainage. Divert surface water into suitable wa-
terways.

Becanse of the effects of erosion and the restricted in-
ternal drainage, this soil is in capability unit VIew-1.

Rimer Series

The Rimer series is made up of deep, somewhat poorly
drained to poorly drained, sandy soils. The soils are acid,
but they are among the most important, soils of the lake
p]lz)min for vineyards and for growing late-maturing vege-
tables. '

The parent material consisted of acid, lacustrine sands
that were sorted by water and deposited as lake sediments.
A firm layer (fragipan) that is slowly permeable to air
and water begins at depths of 12 to 20 inches (fig. 9).
Gray, calcareous material, locally called quicksand, occurs
at depths of 38 to 60 inches. This material is slowly per-
meable to air and water; it will flow if it is saturated with
water.

The water table

Figure 9.—Profile of a Rimer fine sandy loam.
occurs at a'depth of about. 4 feet.

These soils are in the same catena as the well drained
Ottawa soils, the moderately well drained Berrien soils,
and the very poorly drained Wauseon soils.

The native vegetation consisted of a white elm-white
ash or black ash-red maple type of forest. Red maple,
aspen, white ash, blackgum, goldenrod, and dewberry
bushes now grow in idle areas.
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Typical profile of a Rimer fine sandy loam (cultivated) :

0 to 9 inches, very dark brown to dark brown fine sandy
loam with weak, medium, faint mottles of gray; very weak,
medium, fine, granular structure; very friable to friable
when moist; pH 5.6; abrupt, smooth lower boundary.

9 to 15 inches, yellowish-brown fine sandy loam with common,
medium, distinct mottles of grayish brown and strong
brown and a few black concretions with dark reddish-
brown centers; weak, medium, subangular blocky to platy
structure; friable when moist; pH 6.0; abrupt, irregular
lower boundary. .

15 to 19 inches, strong-brown fine sandy loam with common,
coarse, distinct mottles of yellowish brown and yellowish
red and streaks and concretions of iron and manganese;
weak, coarse, blocky structure; very hard when dry, very
firm when moist, and nonplastic when wet; pH 6.2; clear,
irregular lower boundary.

19 to 22 inches, dark yellowish-brown to yellowish-brown
loamy fine -sand with common, medium, distinct mottles of
yellowish red; massive (structureless); hard when dry,
firm when moist, and nonplastic when wet; pH 6.8; clear,
irregular lower boundary.

22 to 32 inches, dark yellowish-brown loamy sand with red-
dish-brown streaks; single grain (structureless); friable
when moist; pH 6.8; clear, irregular lower boundary.

32 to 38 inches, very dark grayish-brown to dark-brown
gravelly sand; single grain (structureless); friable when
moist; pH 7.2; abrupt, smooth lower boundary with soil
material containing some cobblestones and boulders.

38 to 48 inches+, gray silt loam; weak, medium, platy
structure; very firm when moist, plastic when wet; effer-
vesces with dilute hydrochlorie acid.

Rimer fine sandy loam, 0 to 2 percent slopes (RoA).—
The profile of this soil is the same as the profile described
for the series. The soil is level to nearly level and has
somewhat poor to poor internal drainage. In places it
occurs in depressions where shallow water remains during
wet seasons.

This soil is suited to late-maturing vegetables and to
grasses, legumes, and vineyards. It is too sandy, how-
ever, for high yields of permanent pasture. Choose hay
mixtures that tolerate poor surface drainage and some-
what poor to poor internal drainage. Keep the natural
drainageways open. Divert surface water from adjoin-
ing higher areas into suitable waterways.

Because of the vestricted drainage, this soil is in capa-
bility unit ITTw-2.

Rimer fine sandy loam, 2 to 8 percent slopes (RaB).—
The surface layer of this soil is lighter colored than that
of the profile described for the series and is only 7 inches
thick. This soil has uniform slopes, most of which are
less than 300 feet long. Surface drainage is moderate,
and internal drainage is somewhat poor to poor.

This soil is suited to late-maturing vegetables and to
grasses, legumes, and vineyards. It istoo sandy for high
yields of permanent pasture. Choose hay mixtures that
tolerate moderate surface drainage and somewhat poor to
poor internal drainage. Keep the natural drainageways
open. Divert surface water into suitable waterways.

Because of the risk of erosion and the restricted drain-
age, this soil is in capability unit ITTew—4.

Rimer fine sandy loam, 2 to 8 percent slopes, severely
eroded (RaB3).—The surface layer of this soil is lighter
colored than that of the profile described for the series
and is only 5 inches thick. Also, the soil contains less or-
ganic matter and is shallower over the fragipan. Where
this soil has been cultivated, part of the yellowish-brown
subsoil has been mixed with the surface soil.

This soil is suited to grasses and legumes, but it is too
sandy for high yields of permanent pasture. Choose hay
mixtures that tolerate moderate surface drainage and
poor internal drainage. ICeep the natural drainageways
open. Divert surface water into suitable waterways.

Because of the effects of erosion and the restricted
drainage, this soil is in capability unit IITew—4.

Scio Series

The Scio series consists of deep, moderately well
drained soils on stream terraces. The parent material
consisted of sediments that washed down from the gla-
ciated upland and were deposited in streams. These sed-
iments were derived from the bedrock of acid shale and
from granite, sandstone, and limestone of the glacial till.

These soils have a firm layer (fragipan) that is slowly
permeable to air and water. The firm layer begins at
depths of 18 to 30 inches.

The Scio soils are in the same catena as the well-
drained Unadilla soils, the somewhat poorly drained to
poorly drained Fredon soils, and the very poorly drained
Halsey soils. )

The native vegetation was a beech-maple-tuliptree type
of forest. Wild cherry, red oak, red maple, locust, gold-
enrod, broomsedge, and povertygrass now grow in idle
areas. ) )

Typical profile of a Scio silt loam (cultivated) :

0 to 6 inches, dark-brown silt loam; moderate, fine, granular
structure; friable when moist; pH 4.8; abrupt, smooth
lower boundary.

6 to 10 inches, dark yellowish-brown silt loam; moderate,
medium, granular structure; friable when moist; pH 5.2;
gradual, smooth lower boundary.

10 to 19 inches, yellowish-brown silt loam; moderate, me-
dium, subangular blocky structure; friable when moist;
pH 5.2; gradual, smooth lower boundary.

19 to 26 inches, yellowish-brown silt loam with common,
coarse, faint mottles of brownish yellow; strong, medium,
subangular blocky structure; firm when moist; pH 4.8;
gradual, smooth lower boundary.

26 to 30 inches, yellowish-brown silty clay loam with a few,
medium, distinct mottles of strong brown; moderate, me-
dium, blocky structure; hard when dry, firm when moist,
and sticky when wet; pH 5.0; gradual, smooth lower bound-

ary.

30 to 46 inches, dark yellowish-brown silt loam with a few,
fine, distinct mottles of strong brown; weak, medium,
blocky structure; firm when moist, slightly sticky when
wet; pH 5.2; abrupt, smooth lower boundary.

46 inches+, dark-gray, acld material weathered from shale
of the Devonian age.

Scio silt loam, 0 to 3 percent slopes (SaA).—The pro-
file of this soil resembles the profile described for the
series, but the surface soil is 7 inches thick instead of 6.
The soil is level to nearly level and has moderate internal
drainage. In places it occurs in depressions where shal-
low water remains during wet seasons.

This soil is suited to late-maturing vegetables and to
corn, small grains, grasses, and legumes. Where the cli-
mate is favorable, the soil is suitable for vineyards.

Choose hay and pasture mixtures. that tolerate poor
surface drainage and moderate internal drainage. Keep
the natural drainageways open. Divert surface water
from adjoining higher areas into suitable waterways.

Because of restricted drainage, this soil is in capability
unit ITw-1.
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Scio silt loam, 3 to 8 percent slopes (SaB).—The profile
of this soil is the same as the profile described for the
series. This soil has uniform slopes, most of which are
200 feet long. Surface and internal drainage are mod-
erate.

This soil is suited to late-maturing vegetables and to
corn, small grains, grasses, and legumes. Where the cli-
mate is favorable, the soil is suitable for vineyards.

Choose hay and pasture mixtures that tolerate mod-
erate drainage. Keep the natural drainageways open.
Divert surface water into suitable waterways.

Because of the risk of erosion and the moderate drain-
age, this soil is in capability unit ITew-3.

Scio silt loam, 8 to 15 percent slopes (SaC).—The pro-
file of this soil resembles the profile described for the
series, but the surface layer is only 5 inches thick. This
soil has uniform slopes, most of which are less than 100
feet long. Surface dramage is good, and internal drain-
age i1s moderate.

This soil is suited to corn, small grains, grasses, and
legumes. Where the climate is favorable, the soil is suit-
able for vineyards.

Careful management is needed. Choose hay and pas-
ture mixtures that tolerate moderate internal drainage.
Replenish the supply of organic matter often. Use a
long rotation in which a sod crop covers the soil at least
half the time. Divert surface water into suitable water-
ways.

Because of the risk of erosion and the moderate in-
ternal drainage, this soil is in capability unit I1Tew-3.

Scio silt loam, 8 to 15 percent slopes, severely eroded
{SaC3).—The surface layer of this soil is lighter colored
than that of the profile described for the series and is only
3 to 4 inches thick. Also, the soil contains less organic
matter and is shallower over the fragipan. Where this
soil has been cultivated, part of the yellowish-brown sub-
soil has been mixed with the surface soil.

This soil is suited to grasses and legumes. Choose hay
and pasture mixtures that tolerate somewhat poor inter-
nal drainage. Divert surface water into suitable water-
ways.

Because of the effects of erosion and the restricted in-
ternal drainage, this soil is in capability unit IVew-3.

Sloan Series

The Sloan series consists of deep, very poorly drained
soils of the bottom land. The soils occur on parts of the
flood plains of streams where the water table is near or
slightly above the surface. In places they are covered
permanently with water.

The parent material consisted of silt and clay deposited
in still, or slack, water. These sediments were washed
down from the upland by streams and deposited on the
flood plains. They were derived from acid shale bedrock
and from sandstone, granite, and limestone of glacial
origin. :

These soils are in the same catena ag the well drained
Chagrin soils, the moderately well drained Lobdell soils,
and the somewhat poorly drained to poorly drained Way-
land soils.
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Tamarack and hemlock grow in wooded areas. Alder,
aspen, cattails, and sedges grow in idle areas and in areas
that are permanently wet.

Typical profile of a Sloan silty clay loam:

0 to 10 inches, very dark grayish-brown silty clay loam;
weak, medium, granular structure; friable when moist;
pH 6.6; clear, smooth lower boundary.

10 to 16 inches, light brownish-gray silty clay loam with
common, medium, distinet mottles of yellowish brown;
weak, medium, granular structure; firm when moist, non-
plastic when wet; pH 6.4; diffuse, smooth lower boundary.

16 to 36 inches--, gray silty clay loam with common, me-
dium, distinct mottles of brownish yellow; moderate, me-
dium, granular structure; hard when dry, very firm when
moist, and slightly plastic when wet; pH 7.0.

The height of the permanent water table in these soils
ranges from 12 to 18 inches above the surface to 6 to 12
Inches below the surface.

Sloan silty clay loam, 0 to 3 percent slopes (SbA).—
The profile of this soil is the same as the profile described
for the series. The soil is level to nearly level. It has
poor surface drainage and poor to very poor internal
drainage. After floods, water remains on the surface.

This soil is suited to permanent pasture. Choose pas-
ture mixtures that tolerate restricted drainage. Xeep the
natural drainageways open.

Because of restricted drainage, this soil is in capability
unit VIw-1.

Sloan silty clay loam, permanently wet, 0 to 3 per-
cent slopes (ScAl.—The profile of this soil resembles the
profile described for the series, but the surface layer is
darker and consists of 6 to 12 inches of partly decom-
posed plants or peat. The soil is covered with 12 to 18
inches of water. _

This soil is suitable as a habitat for wildlife. Because
it is permanently wet, it is in capability unit VIIIw-1.

Trumbull Series

The Trumbull series consists of deep, poorly drained,
silty soils that occur on the low-lying plain in Conneaut
Township. The parent material was medium-textured
glacial till that contained a few rounded particles of gra-
vel or shale.

A layer of heavy silt loam that is slowly permeable to
air and water begins at depths of 6 to 12 inches. Free
lime occurs in the till beginning at depths between 30
and 40 inches.

These soils ave in the same catena as the moderately
well drained to somewhat poorly drained Mahoning soils
and the very poorly drained Miner soils.

The native vegetation was a bur oak-hickory-swamp
white oak-pin oak type of forest. Red maple, aspen, iron-
wood, dogwood, wild crabapple, sumac, locust, blackberry
bushes, goldenrod, cinquefoil, and povertygrass now
grow in idle areas. Areas that have never been cultivated
have mounds, called cradle knolls, that are 3 to 6 feet in
diameter and 1 to 3 feet high. The cradle knolls are
covered with moss and ferns.

Typical profile of a Trumbull silt loam (cultivated) :

0 to 7 inches, dark grayish-brown silt loam; weak. fine, gran-
ular structure; friable when moist; pH 5.6 ; abrupt, smooth
lower boundary.

7 to 9 inches, grayish-brown to light olive-brown silt loam
with common, medium, distinct mottles of brownish gray
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and strong brown; weak, fine, subangular blocky structure;
friable when moist; pH 5.8; clear, wavy lower boundary.

9 to 17 inches, light olive-brown, heavy silt loam with com-
mon, medium, distinct mottles of light brownish gray and
strong brown; has coating of clay one-half millimeter
thick on the soil particles; moderate, medium, blocky struc-
ture; hard when dry, firm when moist, and slightly plastic
when wet; pH 4.8; clear, wavy lower boundary.

17 to 33 inches, olive-brown silty clay with a few, medium,
distinct mottles of strong brown; coating of gray clay one-
half millimeter thick on the soil particles; very coarse
prisms that break to moderate, coarse, blocky structure;
hard when dry, very firm when moist, and sticky and plas-
tic when wet; pH 7.0; abrupt, wavy lower boundary.

383 to 52 inches, olive-brown silty clay with yellowish-brown
streaks; has dark-gray coating on the soil particles; very
coarse prisms that break to moderate, medinm to coarse,
blocky structure; hard when dry, very firm when moist,
and slightly sticky and plastic when wet; free lime effer-
vesces with dilute hydrochloric acid.

In undisturbed sites the surface is covered with dark-
brown leaf litter from hardwoods. In these areas there
is a layer of leaf mold about three-fourths inch thick
that overlies a 3-inch layer of black silt loam. The silt
loam has a weak, fine, granular structure and is very
friable when moist and slightly sticky when wet; it has

=) y bl
a pH of 5.2.

Trumbull silt loam, 0 to 3 percent slopes {ToaAl.—The
profile of this soil in cultivated areas is the same as the
profile described- for the series. In uncultivated areas
there is a thin layer of organic matter at the surface.
The boundary between this layer and the underlying
mineral soil is clear and smooth.

This level to nearly level soil has a poorly developed
pattern of drainage. Shallow water remains in depres-
sions during wet seasons. Internal drainage is poor.
The soil dries out slowly in spring and becomes wet early
in fall,

This soil is suited to small grains, grasses, and legumes.
Choose hay and pasture mixtures that tolerate poor
drainage. To maintain favorable tilth, plow early in
fall so that the plow layer will freeze during the winter;
cultivate only when the soil contains the proper amount
of moisture. Keep the natural drainageways open. Di-
vert surface water from adjoining higher areas into suit-
able waterways,

Because of vestricted drainage, this soil is in capability
unit IVw-1.

Trumbull silt loam, 0 to 3 percent slopes, severely
eroded (TaA3).—The surface layer of this soil is lighter
colored than that of the profile described for the series
and is less than 5 inches thick. Also, the soil contains
less organic matter and is more poorly drained. Where
this soil has been cultivated, part of the light olive-brown
subsoil has been mixed with the surface soil.

This soil is suited to grasses and legumes. Choose hay
and pasture mixtures that tolerate wet soil. Keep the
natural drainageways open. Divert surface water from
adjoining higher aveas into suitable waterways.

Because of the effects of erosion and the restricted
drainage, this soil is in capability unit VIew-1.

Trumbull silt loam, 3 to 8 percent slopes (TaB).—The
profile of this soil resembles the profile described for the
series. In uncultivated areas there is a thin layer of or-
ganic matter at the surface. The boundary between this
layer and the underlying mineral soil is clear and smooth.

This soil has uniform slopes, most of which are less than
300 feet long. Cradle knolls are common. The drainage
pattern is poorly developed. Surface drainage is mod-
erate, and Internal drainage is poor. The soil dries out
slowly in spring and becomes wet early in fall.

This soil is suited to corn, small grains, grasses, and
legumes. Choose hay and pasture mixtures that tolerate
moderate surface drainage and poor internal drainage.
Use a long rotation in which a sod crop covers the soil
at least half the time. To maintain favorable tilth, plow
early in fall so that the plow layer will freeze during
winter; cultivate only when the soil contains the proper
amount_of morsture. IKeep the natural drainageways
open. Divert surface water into suitable waterways.

Because of moderate surface drainage and poor inter-
nal drainage, this soil is in capability unit TVw-1.

Trumbull silt loam, 3 to 8 percent slopes, moderately
eroded (TaB2).—Except for the effects of erosion, this soil
has a profile similar to that described for the series. As
the result of cultivation, the cradle knolls have been re-
moved and the soil contains less organic matter than
formerly.

This soil is suited to corn, small grains, grasses, and
legumes. Choose hay and pasture mixtures that tolerate
moderate surface drainage and poor internal drainage.
Use a long rotation in which a sod crop covers the soil
at least half the time. To maintain favorable tilth, plow
early in fall so that the plow layer will freeze during
winter; cultivate only when the soil contains the proper
amount,_of moisture. Keep the natural drainageways
open. Divert surface water into suitable waterways.

Because of moderate surface drainage and poor inter-
nal drainage, this soil is in capability unit TVw-1.

Trumbull silt loam, 3 to 8 percent slopes, severely
eroded (TaB3).—The surface layer of this soil is lighter
colored than that of the profile described for the series
and is less than 5 inches thick. Also, the soil contains
less organic matter and is more poorly drained. Where
this soil has been cultivated, part of the light olive-brown
subsoil has been mixed with the surface soil.

This soil is suited to grasses and legumes. Choose hay
and pasture mixtures that tolerate wet soil. Keep the
natural drainageways open. Divert surface water into
suitable waterways.

Because of the effects of erosion and the restricted
drainage, this soil is in capability unit VIew-1.

Trumbull silt loam, 8 to 15 percent slopes (TaC).—The
profile of this soil resembles the profile described for the
series. In uncultivated areas there is a thin layer of or-
ganic matter at the surface. The boundary between this
layer and the underlying mineral soil is clear and smooth.

This soil has uniform slopes, most of which are less than
200 feef, Jong. Cradle knolls are common. Surface drain-
age is good, and internal drainage is poor. The soil dries
out slowly in spring and becomes wet early in fall.

This soil is suited to corn, small grains, grasses, and le-
gumes. Choose hay and pasture mixtures that tolerate
poor internal drainage. Use a long rotation in which a
sod crop covers the soil at least half the time. To main-
tain favorable tilth, plow early in fall so that the plow
layer will freeze during the winter; cultivate only when
the soil contains the proper amount, of moisture. Divert.
surface water into suitable waterways.
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Because of the risk of erosion and the poor internal
drainage, this soil is in capability unit IVew-3.

Trumbull silt loam, 8 to 15 percent slopes, moder-
ately eroded (TaC2).—Except for the effects of erosion,
the profile of this soil is similar to the profile described
for the series. As the vesult of cultivation, the cradle
knolls have been removed and the soil contains less or-
ganic matter than formerly.

This soil is suited to corn, small grains, grasses, and
legumes. Choose hay and pasture mixtures that tolerate
poor internal drainage. Use a long rotation in which a
sod crop covers the soil at least half the time. To main-
tain favorable tilth, plow early in fall so that the plow
layer will freeze during the winter; cultivate only when
the soil contains the proper amount of moisture. Divert
surface water into suitable waterways.

Because of the effects of erosion and the poor internal
drainage, this soil is in capability unit IVew-3.

Trumbull silt loam, 8 to 15 percent slopes, severely
eroded (TaC3).—The surface layer of this soil is lighter
colored than that of the profile described for the servies
and is less than 5 inches thick. Also, the soil contains less
organic matter and is more poorly drained. Where this
soil has been cultivated, part of the light olive-brown sub-
soil has been mixed with the surface soil.

This soil is suited to permanent pasture. Choose grasses
and legumes that tolerate poor internal drainage. Divert
surface water into suitable waterways.

Because of the effects of erosion and the rvestricted
drainage, this soil is in capability unit VIew-1.

Unadilla Series

The Unadilla series is made up of deep, well-drained
soils on stream terraces. The parent material consisted
of sediments washed down from the glaciated upland and
deposited by streams. These sediments werve devived from
acid shale bedrock and from sandstone and limestone of
glacial origin.

These soils are in the same catena as the moderately well
drained Scio soils, the somewhat poorly drained to poorly
drained Fredon soils, and the very poorly drained Halsey
soils.

The native vegetation was a maple-beech-red oak type
of forest. Red oak, locust, wild cherry, broomsedge,
cinquefoil, and povertygrass now grow in idle areas.

Typical profile of an Unadilla fine sandy loam (culti-
vated) :

0 to 7 inches, dark-brown fine sandy loam; weak, fine, gran-
ular structure; friable when moist; pH 5.2; abrupt, smooth
lower boundary.

7 to 11 inches, dark yellowish-brown fine sandy loam: mod-
erate, fine, granular structure; friable when moist; pH
5.2; gradual, smooth lower boundary.

11 to 26 inches, yellowish-brown loam; moderate, medinm,
subangular blocky structure; friable when moist; pH 5.0
gradual, smooth lower boundary.

26 to 38 inches+, light brownish-gray to pale-brown loam;
weak, medium, granular structure; friable when moist;
pH 54. )

The color of the subsoil varies according to the length
of time that leaching has taken place. It ranges from
dark yellowish brown in the younger profiles of these
soils to light yellow in the older profiles.

Unadilla fine sandy loam, 0 to 3 percent slopes
(UaA).—The profile of this soil resembles the profile de-
scribed for the series, but the surface layer is 8 inches
thick instead of 7 inches. Any crop suited to the climate
can be grown.

There are no serious limitations in the use of this soil;
it is in capability unit I-2.

Unadilla fine sandy loam, 3 to 8 percent slopes
{UaB).—The profile of this soil is the same as the profile
described for the series. This soil has uniform slopes,
most of which are 200 to 400 feet, long.

Any crop suited to the climate can be grown. Cultivate
on the contour to control erosion.

Because of the risk of erosion, this soil is in capability
unit ITe-2. :

Unadilla fine sandy loam, 3 to 8 percent slopes,
severely eroded (UaB3).—The surface layer of this soil is
lighter colored than that of the profile described for the
series and is only 4 to 5 inches thick. Also, the soil con-
tains less organic matter; where it has been cultivated,
part of the yellowish-brown subsoil has been mixed with
the surface soil.

This soil is suited to corn, small grains, grasses, and
legumes. Where the climate is favorable, the soil is suit-
able for vineyards.

Careful management is needed. Replenish the supply
of organic matter often. Use a long rotation in which a
sod crop covers the soil at least half the time. Plant clean.-
cultivated crops on the contour. Divert surface water
into suitable waterways.

Because of the effects of erosion, this soil is in capability
unit 1TTe-2, ’

Unadilla fine sandy loam, 8§ to 15 percent slopes
(UaC).—The profile of this soil resembles the profile de-
scribed for the series, but the surface layer is only 6 inches
thick. The soil has uniform slopes, most of which ave less
than 200 feet long.

This soil is suited to corn, small grains, grasses, and Je-
cumes. Where the climate is favorable, the soil is snitable
for vineyards.

Plant clean-cultivated crops in contour strips. Divert
surface water into suitable waterways.

Because of the risk of erosion, this soil is in capability
unit ITTe-2. ’

Unadilla fine sandy loam, 8 to 15 percent slopes,
severely eroded (UaC3).—The surface layer of this soil is
lighter coloved than that of the profile described for the
series and is only 4 or 5 inches thick. Also, the soil con-
tains less organic matter; where it has been cultivated,
part of the yellowish-brown subsoil has been mixed with
the surface soil.

This soil is suited to grasses and legumes. Divert sur-
face water into suitable waterways.

Because of the effects of erosion, this soil is in capability
unit VIe-1,

Volusia Series

The Volusia series is made up of deep, somewhat poorly
drained to poorly drained soils of the upland. The parent
material of glacial till consisted of a mixture of materials
devived mainly from acid shale bedrock and sandstone,
and partly from granite. Soils on glacial till at high ele-
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vations contain more gravel than do the lower lying Vo-
lusia soils. )

A firm layer (fragipan) begins at depths of 6 to 18
inches. This layer is slowly permeable to air and water.

These soils are in the same catena as the well drained
Wooster soils, the moderately well drained Mardin soils,
and the very poorly drained Alden soils.

The native vegetation was a birch-beech-maple type of
forest. Wild cherry, aspen, sumac, wild crabapple, gold-
enrod, cinquefoil, sheep sorrel, and povertygrass now
grow in idle areas. ) )

In Erie County there are two soil types of the Volusia
series—gravelly silt loam and silt loam. )

Typical profile of a Volusia gravelly silt loam (culti-
vated) :

0 to 6 inches, dark-brown gravelly silt loam; moderate, fine,
granular structure; friable when moist; pH 4.8; abrupt,
smooth lower boundary.

6 to 10 inches, yellowish-brown, heavy silt loam with common,
medium, faint mottles of light yellowish brown; moderate,
medium, granular structure; friable when moist; pH 5.0;
gradual, wavy lower boundary.

10 to 17 inches, dark yellowish-brown, heavy silt loam with
a few, medium, distinct mottles of yellowish red; weak,
medium, subangular blocky structure; friable when moist;
pH 5.4; gradual, wavy lower boundary.

17 to 25 inches, grayish-brown silty clay loam with common,
coarse, distinct mottles of dark yellowish brown; strong,
coarse, blocky structure; hard when dry, firm when moist,
and slightly plastic when wet; pH 5.4 ; diffuse lower bound-
ary.

25 to 36 inches-+, grayish-brown flaggy silty clay loam with
common, coarse, distinet mottles of yellowish red; moder-
ate, medium, subangular blocky structure; hard when dry,
firm when moist, and sticky when wet; pH 5.6.

In areas that have not been cultivated, there is a dark
layer of organic matter at the surface. The boundary be-
tween this layer and the underlying mineral soil is clear
and abrupt. -

Volusia gravelly silt loam, 0 to 3 percent slopes
(VaA).—The profile of this soil resembles the profile de-
scribed for the series, but the surface layer is 7 or 8 inches
thick instead of 6 inches. This soil is in depressions or in
areas at the bases of steeper slopes. Shallow water re-
mains in the depressions during wet seasons. Internal
drainage is poor. The soil warms up slowly in spring and
becomes wet early in fall. Cradle knolls are common in
areas that have not been cultivated.

This soil is suited to small grains, grasses, and legumes.
Where the climate is favorable, the soil is suitable for
vineyards. Corn and cabbage are grown. Often they
cannot be harvested because the fields are wet.

This soil needs careful management. Choose hay and
pasture mixtures that tolerate poor surface and internal
drainage. Replenish the supply of organic matter often.
Maintain favorable tilth by cultivating only when the soil
contains the proper amount of moisture. If tilth is good,
crops can make the best use of the shallow root zone.
Keep the natural drainageways open. Divert surface wa-
ter from adjoining higher areas into suitable waterways.

Because of poor drainage, this soil is in capability unit
ITTw—4. :

Volusia gravelly silt loam, 3 to 8 percent slopes
{VaB).—The profile of this soil is the same as the profile
described for the series. The soil has uniform slopes that
are as much as 700 feet long. Surface drainage is moder-

ate, and internal drainage is somewhat poor. Cradle
knolls are common in areas that have not been cultivated.

This soil is snited to small grains, grasses, and legumes.
Where the climate is favorable, the soil is suitable for
vineyards. Corn and cabbage are grown, but often they
cannot be harvested because the fields are wet.

This soil needs careful management. Choose hay and
pasture mixtures that tolerate moderate surface drainage
and somewhat poor internal drainage. Replenish the sup-
ply of organic matter often. Maintain favorable tilth by
cultivating only when the soil contains the proper amount
of moisture. If tilth is good, crops can make the best use
of the shallow root zone. Xeep the natural drainageways
open. Divert surface water into suitable waterways.

Because of the risk of erosion and the somewhat poor
internal drainage, this soil is in capability unit ITITew-5.

Volusia gravelly silt loam, 3 to 8 percent slopes,
severely eroded (VaB3).—The surface layer of this soil is
lighter colored than that of the profile described for the
series and is only 4 or 5 inches thick. Also, the soil con-
tains less organic matter and is shallower over the fragi-
pan. Where this soil has been cultivated, part of the
ye_lllmvish-brown subsoil has been mixed with the surface
soil.

This soil is suited to grasses and legumes. Choose hay
and pasture mixtures that tolerate moderate surface
drainage and poor internal drainage. Keep the natural
drainageways open. Divert surface water into suitable
waterways.

Because of the effects of erosion and the poor internal
drainage, this soil is in capability unit VIew-2.

Volusia gravelly silt loam, 8 to 15 percent slopes
{(VaC).—The profile of this soil resembles the profile de-
scribed for the series. This soil has uniform slopes that
are as much as 500 feet long. Cradle knolls are common.
in areas that have not been cultivated. Surface drainage
is good, and internal drainage is somewhat poor.

This soil is suited to small grains, grasses, and legumes.
Where the climate is favorable, the soil is suitable for
vineyards. Corn and cabbage can be grown in a long ro-
tation in which a sod crop covers the soil at least half the
time.

Choose hay and pasture mixtures that tolerate restricted
internal drainage. Divert surface water into suitable
waterways.

Because of the risk of erosion and the restricted in-
ternal drainage, this soil is in capability unit ITTew-5.

Volusia gravelly silt loam, 8 to 15 percent slopes,
severely eroded (VaC3).—The surface layer of this soil is
lighter colored than that of the profile described for the
series and is only 4 or 5 inches thick. Also, the soil con-
tains less organic matter and is shallower over the fragi-
pan. Where this soil has been cultivated, part of the
ye}lloxvish-brown subsoil has been mixed with the surface
soil.

This soil is suited to grasses and legumes. Choose hay
and pasture mixtures that tolerate poor internal drainage.
Divert surface water into suitable waterways.

Because of the effects of erosion and the poor internal
drainage, this soil is in capability unit VIew—2.

Volusia gravelly silt loam, 15 to 25 percent slopes
(VaD).—The profile of this soil resembles the profile de-
scribed for the series. The soil has uniform slopes that
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are as much as 400 feet long. Cradle knolls are common
in areas that have never been cultivated. Surface drain-
age 1s good to excessive, and internal drainage is some-
what poor.

This soil is suited to grasses and legumes. Choose hay
and pasture mixtures that tolerate restricted internal
drainage. Divert surface water into suitable waterways.

Because of the risk of erosion and the restricted internal
drainage, this soil is in capability unit View-2,

Volusia gravelly silt loam, 15 to 25 percent slopes,
severely eroded (VaD3).—Tlie surface layer of this soil is
lighter colored than that of the profile described for the
series and is only 4 or 5 inches thick. Also, the soil con-
tains less organic matter and is shallower over the fragi-
pan. Where this soil has been cultivated, part of the
yellowish-brown subsoil has been mixed with the surface
soil.

This soil is suited to grasses and legumes. Choose pas-
ture mixtures that tolerate poor internal drainage. Di-
vert surface water into suitable waterways.

Because of the effects of erosion, this soil is in capability
unit VIle-5.

Volusia silt loam, 3 to 8 percent slopes (VbB).—The
profile of this soil resembles the profile of Volusia gravelly
silt loam described for the series. However, this soil, like
the other Volusia silt loams, contains more silt and clay
and has a more strongly developed structure throughout
the profile. This soil has uniform slopes that are as much
as 1,000 feet long. Surface drainage is moderate, and in-
ternal drainage is somewhat poor.

Typical profile:

0 to 7 inches, dark grayish-brown to very dark grayish-
brown silt loam; weak, fine, subangular blocky structure;
friable when moist; pH 5.2; abrupt, smooth lower bound-
ary.

7 toy9 inches, olive-brown silt loam with common, medium,
distinct mottles of strong brown; weak, medium, sub-
angular blocky structure; friable when moist; pH 5.2;
clear, wavy lower boundary.

9 to 12 inches, light olive-brown silty clay loam; soil particles
stained with iron and manganese; moderate, medium, sub-
angular blocky structure; firm when moist; pH 5.4; clear,
wavy lower boundary.

12 to 30 inches, light olive-brown, shaly silty clay loam; soil
particles faintly mottled and coated with gray; strong,
coarse prisms that break to strong, medium, platy struc-
ture; hard when dry, very firm when moist, and plastic
when wet; pH 5.8; diffuse, wavy lower boundary.

30 to 72 inches+, dark grayish-brown, shaly silt loam with
common, medium, distinct mottles of olive brown, light
olive brown, and gray; massive (structureless) ; hard when
dry, firm when moist; pH 6.2.

This soil is suited to late-maturing vegetables and to
small grains, grasses, and legumes. Where the climate is
favorable, the soil is suitable for vineyards. :

Careful management is needed. Choose hay and pas-
ture mixtures that tolerate moderate surface drainage and
somewhat poor internal drainage. Replenish the supply
of organic matter often. Maintain favorable tilth by cul-
tivating only when the soil contains the proper amount of
moisture. If tilth is good, crops can make the best use of
the shallow root zone. Keep the natural drainageways
open. Divert surface water into suitable waterways.

Becanse of the risk of erosion and the restricted internal
drainage, this soil is in capability unit IITew-5.

Volusia silt loam, 0 to 3 percent slopes [VbA).—The
profile of this soil resembles the profile described for

Volusia silt loam, 3 to 8 percent slopes. This soil occurs
in depressions or in areas at the bases of steep slopes.
Shallow water remains in the depressions during wet sea-
sons. Surface drainage is poor, and internal drainage is
somewhat poor to poor. The soil warms up slowly in
spring.

This soil is suited to late-maturing vegetables and to
small grains, grasses, and legumes. Where the climate is
favorable, the soil can be used for vineyards.

Careful management is needed. Choose hay and pas-
ture mixtures that tolerate restricted drainage. Replenish
the supply of organic matter often. Maintain favorable
trlth by cultivating only when the soil contains the proper
amount, of moisture. If tilth is good, crops can make the
best use of the shallow root zone.  Keep the natural drain-
ageways open. Divert surface water into suitable water-
ways.

Because of vestricted drainage, this soil is in capability
unit ITTw-4.

Volusia silt loam, 0 to 8 percent slopes, severely
eroded (VbB3).—The surface layer of this soil is lighter
colored than that of the profile described for Volusia silt
loam, 3 to 8 percent slopes, and is only 4 or 5 inches thick.
Also, the soil contains less organic matter and is shallower
over the fragipan. Where this soil has been cultivated,
part of the olive-brown subsoil has been mixed with the
surface soil.

This soil is suited to grasses and legumes. Choose hay
and pasture mixturves that tolerate moderate surface
drainage and poor internal drainage. Keep the natural
drainageways open. Divert surface water into suitable
waterways.

Because of the effects of erosion and the restricted in-
ternal drainage, this soil is in capability unit VIew-2.

Volusia silt loam, 8 to 15 percent slopes (VbC).—The
profile of this soil resembles the profile described for
Volusia silt loam, 3 to 8 percent slopes. This soil has uni-
form slopes that are as much as 700 feet long. Surface
drainage is good, and internal drainage is somewhat poor.

This soil 1s snited to late-maturing vegetables and to
small grains, grasses, and legumes. Where the climate is
favorable, the soil can be used for vineyards.

Use a long rotation in which a sod crop covers the soil
at least half the time. Divert surface water into suitable
waterways.

Because of the risk of erosion and the restricted internal
drainage, this soil is in capability unit IITew-5.

Volusia silt loam, 8 to 15 percent slopes, severely
eroded (VbC3).—The surface layer of this soil is lighter
colored than that of the profile described for Volusia silt
loam, 3 to 8 percent slopes, and is only 4 or 5 inches thick.
Also, the soil contains less organic matter and is shallower
over the fragipan. Where this soil has been cultivated,
part of the olive-brown subsoil has been mixed with the
surface soil.

This soil is suited to permanent grasses and legumes.
Choose hay and pasture mixtures that tolerate poor in-
ternal drainage. Divert surface water into suitable wa-
terways.

Because of the effects of erosion and the restricted in-
ternal drainage, this soil is in capability unit VIew-2.

Volusia silt loam, 15 to 25 percent slopes (pr).——The
profile of this soil resembles the profile described for
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Volusia silt loam, 3 to § percent slopes. This soil has uni-
form slopes that are as much as 500 feet long. Surface
drainage is good to excessive, and internal dramage is
somewhat poor.

This soil is suited to grasses and legumes. Choose hay
and pasture mixtures that tolerate restricted internal
drainage. Divert surface water into suitable waterways.

Because of the risk of evosion and the restricted internal
drainage, this soil is in capability unit VIew-2.

Volusia silt loam, 15 to 25 percent slopes, severely
eroded (VbD3).—The surface layer of this soil is lighter
colored than that of the profile described for Volusia silt
loam, 3 to 8 percent slopes, and is only 4 to 5 inches thick.
Also, the soil contains less organic matter and is shallower
over the fragipan. Where this soil has been cultivated,
part of the olive-brown subsoil has been mixed with the
surface soil. ]

This soil is suitable for growing trees. Choose planting
stock that tolerates poor internal drainage. Divert sur-
face water into suitable waterways.

Becanse of the effects of erosion, this soil is in capability
unit, VIIe—,

Wallington Series

The Wallington soils are deep and are somewhat poorly
drained to poorly drained. They are important soils of
the lake plain for vineyards and for the growing of
vegetables. ) ] . _

The parent material consisted of lacustrine deposits de-
vived from acid shale bedrock and from sandstone and
limestone of glacial origin. These sediments were laid
down as lavers of silt and sand; some layers of clay were
also deposited in ateas of ‘still, or slack, water. A firm
layer (fragipan) that is slowly permeable to air and water
begins at depths of 10 to 18 inches.

These soils are in the same catena as the moderately
well drained Williamson soils and the very poorly drained
Birdsall soils. ) . _

The native vegetation was a beech-maple type of forest.
Aspen, goldenvod, cinquefoil, sheep sorrel, broomsedge,
velvetgrass, and povertygrass now grow in idle areas.

Tn Krie County there are two soil types of the Walling-
ton series—silt loam and fine sandy loam. .

Typical profile of a Wallington silt loam (cultivated) :

0 to & inches, dark yellowish-brown silt lonn}; mnderf\fe,
coarse, granular structure; friable when moist; pH 5.0;
clear, smooth lower boundary. ]

8 to 11 inches, dark yellowish-brown silt loﬂm.; moderilte,
medinm, granular structure; friable when moist; pil 5.4;
clear, smooth lower boundary. )

11 to 16 inches, very pale brown silt loam with common,
coarse, distinet mottles of dark yellowish brown and brown-
ish yellow; weak, fine, subangular .blocky structure.:;
slightly havrd when dry, firm when moist, and nonplastic
when wet; pH 5.2; clear, smooth lower bmmdary..

16 to 25 inches, yellowish-brown loam; light l_n'mvm_sh-gmy
clay forms a thin coat on the soil particles and fills the
cracks; very coarse prisms that break to strong, coarse,
subangular blocky structure; hard when dry, firm when
moist, and nonplastic when wet; pil 5.8; gradual, smooth
lower boundary.

95 to 35 inches, dark yellowish-brown silt loam with many,
coarse, distinct mottles of olive brown and grayish brown;
very coarse prisms that break to moderate, mediuam, S}lb-
angular blocky structure; hard when dry, firm when moist,
and nonplastic when wet; pH 64; gradual, smooth lower
boundary.

33 to 41 inches, olive-brown, heavy silt loam with common,
coarse, distinet mottles of grayish brown; weak, coarse,
subangular blocky structure; firm when moist, slightly
plastic when wet; pH 6.8; diffuse, smooth lower boundary.

41 to 60 inches+, olive-brown, heavy silt loam with a few,
coarse, distinct mottles of grayish brown; weak, coarse,
subangular blocky structure; firm when moist, slightly
plastic when wet; pH 6.6.

The soils in the western part of the lake plain have a
more pronounced fragipan than those in the eastern part.

Wallington silt loam, 0 to 2 percent slopes [WbA).—
The profile of this soil resembles the profile deseribed for
the series, but the surface layer is 9 inches thick instead
of 8 inches. The areas are level to nearly level. Shallow
water remains in the depressions during wet seasons. The
soil warms up slowly in spring and becomes wet early in
fall.

This soil is suited to late-maturing vegetables and to
corn, small grains, grasses, and legumes. Where the cli-
mate is favorable, the soil can be used for vineyards.

Careful management is needed. Choose hay and pas-
ture mixtures that tolerate poor surface and internal
drainage. Replenish the supply of organic matter often.
Maintaimn favorable tilth by cultivating only when the
soil contains the proper amount of moisture. If tilth is
good, crops can make the best use of the shallow root
zone. IXeep the natural drainageways open. Divert sur-
face water from adjoining higher arveas into suitable wa-
terways.

Because of restricted drainage, this soil is in capability
unit ITTw-1,

Wallington silt loam, 2 to 8 percent slopes (WbB).—
The profile of this soil is'the same as the profile described
for the series. This soil has uniform slopes, most of
which ave less than 500 feet long. Surface drainage is
moderate, and internal drainage is somewhat poor to
poor. o

This soil is suited to late-maturing vegetables and to
corn, small grains, grasses, and legumes. Where the cli-
mate is favorable, the soil is suitable for vineyards.

Careful management is needed. Choose hay and pas-
ture mixtures that tolerate moderate surface drainage and
poor internal drainage. Replenish the supply of organic
matter often. Maintain favorable tilth by cultivating
only when the soil contains the proper amount of mois-
ture. If tilth is good, crops can make the best use of the
shallow root zone. I{eep the natural drainageways open.
Divert surface water into suitable waterways.

Because of restricted internal drainage and the visk of
erosion, this soil is in capability unit TIIwe-2.

Wallington silt loam, 2 to 8 percent slopes, severely
eroded (WbB3).—The surface layer of this soil is lighter
colored than that of the profile described for the series
and is only 4 or 5 inches thick. Also, the soil contains
less organic matter and is shallower over the fragipan.
Where the soil has been cultivated, part of the very pale
brown subsoil has been mixed with the surface soil.

This soil is suited to grasses and legumes. Choose hay
and pasture mixtures that tolerate moderate surface
drainage and poor to very poor internal drainage. IKeep
the natural drainageways open. Divert surface water
into suitable waterways.

Because of the effects of erosion and the restricted in-
ternal drainage, this soil is in capability unit Vew-1.
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Wallington silt loam, 8 to 15 percent slopes (WbC).—
The profile of this soil resembles the profile described for
the series, but the surface layer is only 7 inches thick.
This soil has uniform slopes, most of which are less than
300 feet long. Surface drainage is good, and internal
drainage is somewhat poor to poor.

This soil is suited to small grains, grasses, and legumes.
Where the climate is favorable, the soil is suitable for
vineyards. Corn can be grown in a long rotation in
which a sod crop covers the soil at least half the time.

'This soil needs careful management. Choose hay'and
pasture mixtures that tolerate restricted internal drain-
age. Replenish the supply of organic matter often.
Maintain favorable tilth by cultivating only when the soil
contains the proper amount of moisture. 1f tilth is good,
crops can make the best use of the shallow root zone. Di-
vert surtace water into suitable waterways.

Because of restricted internal drainage and the risk of
erosion, this soil is in capability unit I1Twe-2.

Wallington fine sandy loam, 0 to 2 percent slopes
(WaoA).—Except that it contains more sand, the profile of
this soil resembles the profile described for the series.
This soil is level to nearly level. Shallow water remains
in depressions during wet seasons. Surface drainage is
poor, and internal drainage is somewhat poor to poor.

This soil is suited to late-maturing vegetables and to
grasses and legumes. Where the climate is favorable, the
soil is suitable for vineyards.

Choose hay and pasture mixtures that tolerate poor
drainage. ICeep the natural drainageways open. Divert
surface water from adjoining higher areas into suitable
waterways.

Because of restricted drainage, this soil is in capability
unit I1Tw-2.

Wallington fine sandy loam, 2 to 8 percent slopes
(WaB).—Except that it contains more sand, the profile of
this soil resembles the profile described for the series.
This soil has uniform slopes, most of which are less than
500 feet long. Surface drainage is moderate, and inter-
nal drainage is somewhat poor to poor.

This soil is suited to late-maturing vegetables and to
corn, small grains, grasses, and legumes. Where the cli-
mate is favorable, the soil is suitable for vineyards.

Choose hay and pasture mixtures that tolerate mod-
erate surface drainage and poor internal drainage. Keep
the natural drainageways open. Divert surface water
into suitable waterways.

Because of the risk of erosion and the restricted inter-
nal drainage, this soil is in capability unit ITTew—4.

Wallington fine sandy loam, 2 to 8 percent slopes,
severely eroded (WaB3).—The surface layer of this soil is
lighter colored than that of the profile described for the
series and is less than 4 inches thick. Also, this soil con-
tains more sand throughout the profile, has less organic
matter, and is shallower over the fragipan. Where the
soil has been cultivated, part of the very pale brown sub-
soil has been mixed with the surface layer.

This soil is suited to grasses and legumes. Where the
climate is favorable, the soil can be used for vineyards.

Choose hay and pasture mixtures that tolerate mod-
erate surface drainage and poor to very poor internal
drainage. IKeep the natural drainageways open. Divert,
surface water into suitable waterways.

532937—60 7

Because of the effects of erosion and the restricted in-
ternal drainage, this soil is in capability unit ITTew—4.

Wallington fine sandy loam, 8 to 15 percent slopes
{WaC).—The profile of this soil resembles the profile de-
scribed for the series, but it contains more sand and the
surface layer is only 7 inches thick. This soil has uni-
form slopes, most of which are less than 500 feet long.
Surface drainage is good, and internal drainage is some-
what poor.

Small areas of Wallington silt loam with slopes of 8
to 15 percent are included with this soil.

This soil is suited to late-maturing vegetables and to
small grains, grasses, and legumes. Where the climate is
favorable, the soil is suitable for vineyards. Corn can be
grown in a long rotation if the soil is kept in sod at least
half the time.

Choose hay and pasture mixtures that tolerate re-
stricted internal drainage. Divert surface water into
suitable waterways.

Because of the risk of erosion and the restricted inter-
nal drainage, this soil is in capability unit I1Tew—4.

Wallington fine sandy loam, 8 to 15 percent slopes,
severely eroded (WaC3).—The surface layer of this soil is
lighter colored than that of the profile described for the
series and is less than 4 inches thick. Also, this soil con-
tains more sand throughout the profile, has less organic
matter, and is shallower over the fragipan. Where the
soil has been cultivated, part of the very pale brown sub-
soil has been mixed with the surface soil.

This soil is suited to grasses and legumes. Choose hay
and pasture mixtures that tolerate poor to very poor in-
ternal drainage. Divert surface water into suitable wa-
terways,

Because of the eflects of erosion and the restiicted in-
ternal drainage, this soil is in capability unit VIew-3.

Wallington fine sandy loam, 15 to 25 percent slopes
(WaD).—The profile of this soil resembles the profile de-
scribed for the series, but it contains more sand and the
surface layer is only 7 inches thick. This soil has uni-
form slopes, most of which are less than 300 feet long.
Surface drainage is good to excessive, and internal drain-
age 1s somewhat poor.

Small areas of Wallington silt loam with slopes of 15
to 25 percent are included with this soil.

This soil is suited to grasses and legumes. Choose hay
and pasture mixtures that tolerate restricted internal
drainage.

Because of the risk of erosion and the restricted inter-
nal drainage, this soil is in capability unit VIew-38.

Wallington fine sandy loam, 15 to 25 percent slopes,
severely eroded (WaD3).—The surface layer of this soil is
lighter colored than that of the profile described for the
series and is less than 4 inches thick. Also, this soil con-
tains more sand_ throughout the profile, has less organic
matter, and is shallower over the fragipan. Where the
soil has been cultivated, part of the very pale brown sub-
soil has been mixed with the surface soil.

This soil is suited to permanent grasses and legumes.
Choose hay and pasture mixtures that tolerate poor to
very poor internal drainage. Divert surface water into
suitable waterways,

Because of the effects of erosion and the restricted in-
ternal drainage, this soil is in capability unit VIew-3.
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Wauseon Series

The Wauseon soils ave deep, very poorly drained, acid,
and sandy. The parent material consisted-of acid lacus-
trine sands.that were sorted and deposited by water.
A firm layer that is slowly permeable to air and water
begins at depths of 6 to 10 inches. Gray, calcareous ma-
terial, locally called quicksand, 1s at depths of 24 to 48
inches. The quicksand is slowly permeable to air and
water. It flows when saturated with water.

These soils are in the same catena as the well drained
Ottawa soils, the moderately well drained Berrien soils,
and the somewhat poorly drained to poorly drained
Rimer soils. ' .

The native vegetation was a white elm-white ash or
black ash type of forest. Now, alder, aspen, red maple,
willow, and sedges grow in idle areas.

In Erie County only one member of the Wauseon series,
Wauseon fine sandy loam, 0 to 2 percent slopes, has been
mapped.

Typical profile of Wauseon fine sandy loam, 0 to 2 per-
cent slopes (cultivated) :

0 to 9 inches, very dark brown to very dark grayish-brown
very fine sandy loam to fine sandy loam; 11}(»(1(:1':lte, Ine-
dium, granular structure; friable when moist; pH 5.6
clear, smooth lower boundary. )

9 to 18 inches, light olive-brown sandy loam with many,
coarse, distinet mottles of yellowish brown; weak, medium,
subangular blocky structure; hard when dry, firm when
moist, and slightly sticky when wet; pH G.0; gradual,
smooth lower boundary. ) )

18 to 26 inches, yellowish-red loamy sand; soil particles
coated with light olive brown; moderate, medium, sub-
angular blocky structure; hard when dry, firm when moist,
and nonplastic when wet; pH 6.4; gradual, smooth lower
boundary. .

26 to 48 inches, light olive-brown loamy sand with many,
coarse, distinct mottles of yellowish brown; sl;mtiﬁed;
single grain (structureless) ; friable when moist; pH 6.6;
clear, wavy lower boundary.

48 to 72 inches+4-, gray silt loam; massive (structureless) :
hard when dry, very firm when moist, and plastic to fluid
when wet; pH 7.2 at a depth of 48 inches; effervesces with
dilute hydrochloric acid at a depth of G0 inches.

Wauseon fine sandy loam, 0 to 2 percent slopes
(WcA).—The profile of this soil is the same as the profile
described for the Wauseon series. The soil is level to
nearly Jevel. Shallow water vemains in depressions for
a long time after wet seasons. Surface and internal
drainage are very poor. ) o

After the woodlands were cleared, organic material in
the soils dried out, and burned. The remains of this mate-
rial occur in the form of charcoal in some areas.

This soil is suited to late-maturing vegetables and to
grasses and legumes. It also can be used for vineyards.

“Choose hay and pasture mixtures that tolerate rve-
stricted drainage. Ieep the natural drainageways open.
Divert surface water from adjoining higher areas into
suitable waterways. . N

Because of restricted drainage, this soil is in capability
unit TTTw-3.

Wayland Sei'ies

The Wayland series consists of deep, somewhat poorly
drained to poorly drained soils on the flood plains of
streams. In spring the soils are covered by water for

long periods. The parent material was made up of sedi-
ments of silt and clay washed down from the upland.
This material was derived from acid shale bedrock and
from sandstone and limestone of glacial origin.

A firm layer that is slowly permeable to air and water
begins at depths of 12 to 18 inches.

These soils are in the same catena as the well drained
Chagrin soils, the moderately well drained Tobdell soils,
and the very poorly drained or permanently wet Sloan
soils.

Alder, willow, red maple, sedges, and Canada bluegrass
grow in wooded or idle sites.

In Lirie County only one member of the Wayland se-
vies, Wayland silt loam, 0 to 3 percent slopes, has been
mapped.

Typical profile of Wayland silt loam, 0 to 3

percent
slopes:

0 to 10 inches, dark-gray silt loam with common, coarse, dis-
tinct mottles of yellowish brown; moderate, medium, gran-
nlar structure; friable when moist; pH 5.8; clear, smooth
lower boundary.

10 to 25 inches, light brownish-gray silty clay loam with com-
mon, coarse, distinct mottles of olive brown and strong
brown; moderate, coarse, granular structure; firm when
moist, nonsticky when wet; pH 6.4; gradual, smooth lower
boundary.

25 to 35 inches+, light yellowish-brown silty clay loam with
common, coarse, distinct mottles of olive brown and strong
brown; moderate, medium, granular structure; firm when
moist, slightly sticky when wet; pH 6.8.

Wayland silt loam, 0 to 3 percent slopes (WdA).—The
profile of this soil is the same as the profile described for
the Wayland series. The soil is level to nearly level and
is subject to frequent flooding. Surface drainage is poor,
and internal drainage is somewhat poor.

This soil 1s suited to permanent grasses and legumes.
Choose pasture mixtures that tolerate restricted drain age.
Keep the natural drainageways open.

Becanse of restricted drainage and the hazard of flood-
ing, this soil is in capability unit VIw-L1,

Williamson Series

The Williamson series is made np of deep, moderately
well drained soils of the lake plain. The soils are im-
portant for growing vegetables and fruits.

The pavent material consisted of lacustrine deposits de-
rived from acid shale bedvock and from sandstone and
limestone of glacial orvigin. This material was laid down
as layers of silt and sand; layers of clay were also de-
posited in aveas of still, or slack, water.

A firm layer (fragipan) that is slowly permeable to
alr and water begins at depths of 22 to 30 inches. The
;El.'zmgll):m]l is firm when moist and nonsticky when wet.
T'he Williamson soils, unlike the Collamer, have a well-
developed fragipan.

The Williamson soils are in the same catena as the
somewhat poorly drained to poorly drained Wallington
soils and the poorly drained to very poorly drained
Birdsall soils.

The native vegetation was a maple-beech-tuliptree type
of forest. Locust, sassafras, aspen, sumac, sheep sorrel,
cinquefoil, and broomsedge now grow in idle areas.

In Erie County the Williamson soils occur with the
Collamer soils in a complex pattern. Because it was dif-



ERIE COUNTY, PENNSYLVANTA

ficult to separate the two series in mapping, they have
been mapped together as Williamson and Collamer soils.
Two soil types—fine sandy loam and silt loam—occur in
this county. ,

Williamson and Collamer fine sandy loams, 0 to 2
percent slopes (WeA).—The profile of the Collamer soil
in this mapping unit is similar to the profile described for
the Collamer series. The profile of the Williamson soil
resembles that of the Collamer soil, but it has a more
highly developed fragipan below a depth of 30 inches.

These soils occupy level to nearly level areas or de-
pressions. Shallow water remains in the depressions for
a short time during wet seasons.

The soils are suited to corn, small grains, grasses, and
legumes. Where the climate 1s favorable, they are suit-
able for vegetables, vineyards, and orchards.

Choose hay and pasture mixtures that tolerate poor
surface drainage and moderate internal drainage. Keep
the natural drainageways open. Divert surface water
from adjacent higher areas into suitable waterways.

Because of poor surface drainage and moderate inter-
nal drainage, this mapping unit is in capability unit
ITw-1.

Williamson and Collamer fine sandy loams, 2 to 8
percent slopes (WeB).—The profile of the Collamer soil
in this mapping unit is the same as the profile described
for the Collamer series. The profile of the Williamson
soil resembles that of the Collamer soil, but it has a more
highly developed fragipan below a depth of 30 inches.

These soils have uniform slopes, most of which are less
than 300 feet long. Surface and internal drainage are
moderate.

These soils are suited to corn, small grains, grasses, and
legumes. Where the climate is favorable, they are suit-
able for vegetables, vineyards, and orchards.

Choose hay and pasture mixtures that tolerate mod-
erate drainage. Keep the natural drainageways open.
Divert surface water into suitable waterways. Plant
clean-cultivated crops on the contour.

Because of the risk of erosion and the moderate inter-
nal drainage, this mapping unit is in capability unit
ITew-2.

Williamson and Collamer fine sandy loams, 2 to 8
percent slopes, severely eroded (WeB3).—The surface
layer of the Collamer soil in this mapping unit is lighter
colored than that of the profile described for the Collamer
series and is less than 4 inches thick. Also, the soil con-
tains less organic matter and is shallower over the firm
layer (fragipan). In areas that have been cultivated,
part of the yellowish-brown subsoil is mixed with the
surface soil. The Williamson soil is like the Collamer
soil, but it has a more highly developed fragipan below
a depth of 30 inches.

These soils are suited to late-maturing vegetables and
to corn, small grains, grasses, and legumes. Where the
climate is favorable, they are suitable for vineyards.

Choose hay and pasture mixtures that tolerate some-
what poor internal drainage. Keep the natural drainage-
ways open. Divert surface water into suitable water-
ways. Plant clean-cultivated crops on the contour.

Because of the effects of erosion and the restricted in-
ternal drainage, this mapping unit is in capability unit
ITTew-2.

97

Williamson and Collamer fine sandy loams, 8 to 15
percent slopes (WeC).—The profile of the Collamer soil
in this mapping unit resembles the profile described for
the Collamer series, but the surface layer is only 7 inches
thick. The Williamson soil is like the Collamer soil, but
it has a more highly developed fragipan below a depth
of 30 inches.

These soils have uniform slopes, most of which are less
than 300 feet long. Surface drainage is good, and inter-
nal drainage is moderate.

The soils are suited to corn, small grains, grasses, and
legumes. Where the climate is favorable, they are suit-
able for vegetables, vineyards, and orchards.

Choose hay and pasture mixtures that tolerate moder-
ate internal drainage. Divert surface water into suitable
waterways. Plant clean-cultivated crops on the contour.

Because of the risk of erosion and the moderate inter-
nal drainage, this mapping unit is in capability unit
ITTew-2.

Williamson and Collamer fine sandy loams, § to 15
percent slopes, severely eroded (WeC3).—The surface
layer of the Collamer soil in this mapping unit is lighter
coloved than that of the profile described for the Collamer
series and is less than 4 inches thick. Also, the soil con-
tains less organic matter and is shallower over the firm
layer (fragipan). Where the soil has been cultivated,
part of the yellowish-brown subsoil has been mixed with
the surface soil. The Williamson soil is like the Collamer
soil, but it has a more highly developed fragipan below
a depth of 30 inches.

These soils are suited to grasses and legumes. Choose
hay and pasture mixtures that tolerate restricted inter-
nal drainage. Divert surface water into suitable water-
ways.

Because of the risk of erosion and the restricted drain-
age, this mapping unit is in capability unit IVew-1.

Williamson and Collamer fine sandy loams, 15 to 25
percent slopes (WeD).—The profile of the Collamer soil
in this mapping unit resembles the profile described for
the Collamer series, but the surface layer is only 6 inches
thick. The Williamson soil is like the Collamer soil, but
it has a more highly developed fragipan below a depth of
30 inches.

These soils have uniform slopes, most of which are less
than 200 feet long. Surface drainage is good to excessive,
and internal drainage is moderate.

The soils are suited to grasses and legumes. Choose
hay and pasture mixtures that tolerate moderate internal
drainage.

Because of the risk of erosion and the moderate internal
drainage, this mapping unit is in capability unit IVew—1.

Williamson and Collamer fine sandy loams, 15 to 25
percent slopes, severely eroded [WeD3).—The surface
layer of the Collamer soil-in this mapping unit is lighter
colored than that of the profile described for the Collamer
series and is less than 4 inches thick. Also, the soil con-
tains less organic matter and is shallower over the firm
layer (fragipan). Where the soil has been cultivated,
part of the yellowish-brown subsoil has been mixed with
the surface soil. The Williamson soil is like the Collamer
soil, but it has a more highly developed fragipan below
a depth of 30 inches.
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These soils are suited to grasses and legumes. Choose
hay and pasture mixtures that tolerate restricted internal
drainage. Divert surface water into suitable waterways.

Because of the risk of erosion and the restricted drain-
age, this mapping unit is in capability unit VIew-3.

Williamson and Collamer silt loams, 0 to 2 percent
slopes {WfA).—The profile of the Collamer soil in this
mapping unit resembles the profile described for the Col-
lamer series. It contains more silt, however, and, there-
fore, is slower in permeability. The soil material in the
layer between depths of about 22 and 30 inches is slightly
hard when dry, friablé when moist, and nonsticky when
wet. The Williamson soil is similar to the Collamer soil,
but it has a more highly developed fragipan below a depth
of 30 inches.

These soils occur in level to nearly level areas or in de-
pressions: Shallow water remains in the depressions for
a short time during wet seasons. Internal drainage is
moderate.

The soils are suited to corn, small grains, grasses, and
legumes. Where the climate is favorable, they are suit-
able for vegetables and vineyards.

Choose hay and pasture mixtures that tolerate poor sur-
face drainage and moderate internal drainage. Keep the
natural drainageways open. Divert surface water from
adjacent higher areas into snitable waterways.

Because of poor surface drainage and moderate internal
drainage, this mapping unit is in capability unit ITw-1,

Williamson and Collamer silt loams, 2 to 8 percent
slopes (WiB).—The profile of the Collamer soil in this
mapping unit resembles the profile described for the Col-
Jamer series. It contains more silt, however, and, there-
fore, is slower in permeability. The soil material in the
lIayer between depths of about 22 and 30 inches is slightly
hard when dry, friable when moist, and nonsticky when
wet. The Williamson soil is similar to the Collamer soil,
but it has a more highly developed fragipan below a depth
of 30 inches.

These soils have uniform slopes, most of which are less
than 300 feet long. Surface and internal drainage are
moderate.

The soils are suited to corn, small grains, grasses, and
lecumes. Where the climate 1s favorable, they are suit-
able for vegetables and vineyards.

Choose hay and pasture mixtures that tolerate moderate
drainage. Keep the natural drainageways open. Divert
surface water into suitable waterways. Plant clean-culti-
vated crops on the contour.

Because of the risk of erosion and the moderate drain-
age, this mapping unit is in capability unit ITew-3.

Williamson and Collamer silt loams, 8 to 15 percent
slopes (WfC).—The profile of the Collamer soil in this
mapping unit resembles the profile described for the Col-
lamer series. It contains more silt, however, and, there-
fore, is slower in permeability; also, the surface layer is
only 7 inches thick. The soil material in the layer be-
tween depths of. about 22 and 30 inches is slightly hard
when dry, friable when moist, and nonsticky when wet.
The Williamson soil is similar to the Collamer soil, but it.
has a more highly developed fragipan below a depth of
about. 30 inches.

These soils have moderate slopes, most of which are less

than 300 feet long. Surface drainage is good, and in-
ternal drainage is moderate,

The solls are suited to vegetables, corn, small grains,
grasses, and legumes. Where the climate is favorable,
they are suitable for vineyards.

Choose hay and pasture mixtures that tolerate moderate
internal drainage. Divert surface water into suitable wa-
terways. Plant clean-cultivated crops on the contour.

Because of the risk of erosion and the moderate internal
drainage, this mapping unit is in capability unit IITew-3.

Wooster Series

The Wooster soils are deep and well drained. Conse-
quently, they are among the best agricultural soils of the
glaciated upland. These soils occur on terminal moraines
that form complex patterns of depressions -and knolls
known as kettles and kames. The pattern of stream drain-
age is poorly developed.

The parent material consisted of glacial till. Tt was
made up of a mixture of materials derived mainly from
acid shale bedrock and sandstone and partly from granite.
The till has weathered considerably, and the lime has
leached out.

These soils are in the same catena as the moderately
well drained Mardin soils, the somewhat poorly drained
to poorly drained Volusia soils, and the very poorly
dramed Alden soils.

The native vegetation was a chestnut-oak-maple type of
forest. Sugar maple, aspen, beech, hemlock, cinquefoil,
sheep sorrel, and povertygrass now grow in idle areas.

Typical profile of a Wooster gravelly silt loam (culti-
vated) :

0 to 6 inches, dark grayish-brown gravelly silt loam; moder-
ate, fine, granular structure; very friable when moist; pH
5.8; abrupt, smooth lower boundary.

¢ to 13 inches, dark-brown, heavy silt loam; moderate, thin,
platy structure becoming weak, medium, subangular blocky
in the lower part of horizon; friable when moist; pH 5.6;
gradual, wavy lower boundary.

13 to 18 inches, brown, heavy silt loam; moderate, medium,
subangular blocky structure; friable when moist, slightly
plastic when wet; pH 5.2; clear, smooth lower boundary.

18 to 24 inches, brown gravelly loam: weak, medium, sub-
angular blocky structure; friable when moist; pH 5.4 ; grad-
nal, wavy lower boundary.

24 to 40 inches, dark yellowish-brown gravelly silt loam;
strong, medium, subangular blocky structure; firm when
moist; pH 5.2; clear, smooth lower boundary.

40 to 72 inches+, dark reddish-brown gravelly sandy loam;
weak, fine to medium, subangular blocky structure; very
friable when moist; pH 5.6.

The amount of gravel throughout the profile varies in
these soils.

Wooster gravelly silt loam, 3 to 12 percent slopes
(WgB).—The profile of this soil is the same as the profile
described for the series. This soil has undulating slopes,
most of which are less than 300 feet long. Because of the
complex pattern of depressions and knolls (kettles and
kames), surface drainage is moderate to poor. Internal
drainage is good. _

This soil is suited to corn, small grains, grasses, and le-
gumes. Where the slopes are not too complex, erosion
can be controlled by cultivating on the contour.

Because of the risk of erosion, this soil is in eapability
unit ITe-1.
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Wooster gravelly silt loam, 12 to 20 percent slopes
(WgC).—The profile of this soil resembles the profile de-
scribed for the series. This soil occurs in a complex pat-
tern of depressions and knolls (kettles and kames). Sur-
face drainage is good to moderate, and internal drainage
is good.

This soil is suited to corn, small grains, grasses, and le-
gumes. Where the climate is favorable, the soil is suitable
for vegetables and vineyards.

In areas where the slopes are not too complex, plant
clean-cultivated crops in contour strips. Divert surface
water into suitable waterways.

Because of the risk of erosion, this soil is in capability
unit ITTe-1.

Wooster gravelly silt loam, 20 to 30 percent slopes
(WgD).—The profile of this soil resembles the profile de-
scribed for the series. This soil is hilly. Most of the
slopes are less than 200 feet long. Surface and internal
drainage ave good.

The soil is suited to grasses and legumes. Choose hay
and pasture mixtures that tolerate droughty soil.

Because of the risk of evosion, this soil is in capability
unit IVe-1.

Wooster gravelly silt loam, 30 to 40 percent slopes
(WgE).—The profile of this soil resembles the profile de-
scribed for the series. This soil is hilly. Most of the
slopes are less than 200 feef long. Surface and internal
drainage are excessive. The soil is suitable for trees.
Choose planting stock that tolerates droughty soil.

Because of the risk of evosion, this soil is in capability
unit VITe-3.

Wooster gravelly silt loam, 30 to 40 percent slopes,
severely eroded (WgE3).—This soil is droughty. The sur-
face layer is lighter colored than that of the profile de-
scribed for the series and is less than 4 inches thick. Also,
the soil contains less organic matter. In areas that have
been cultivated, part of the dark-brown subsoil is mixed
with the surface soil.

This_soil is suitable as woodland. Choose planting
stock that tolerates droughty soil. Divert surface water
into suitable waterways,

Because of the effects of erosion, this soil is in capability
unit VITe-3.

Formation and Classitfication
of the Soils

Soils are formed through the interaction of five major
factors. These soil-forming factors ave (1) parent mate-
rial, (2) climate, (3) relicf, (4) lving organisms, and (5)
tme. The degree to which the soils are influenced by the
imdividual factors of soil formation varies from place to
place. All sites that are subject to the same combined in-
fluence of these factors have one particular kind of soil.

Formation of the Soils

In Erie County the kind of rock from which the parent
material was derived has had an important effect on the
kind of soil that has formed. The character of the parent
material inflnences the kind of changes that take place
during the weathering process and also the speed of the

weathering. Soil properties, such as texture, color, lime
content, and permeability, are affected by the geologic
properties of the original parent material.

Climate affects the formation of soils by influencing the
rate of weathering of the rocks and the decomposition of
minerals. Climate also affects leaching and the translo-
cation of weathered materials.

Lelief affects the rate of surface drainage and the move-
ment of water through the soil. The degree of geologic
erosion that has taken place was determined, in part, by
the rate of surface drainage. Drainage has also influenced
the rate and depth to which rock has weathered.

Living organisms, both plants and animals, affect the
soil in several ways. They are sources of organic matter.
The roots of plants absorb minerals and return some of
them to the surface of the soil. Through the action of
burrowing animals and the uprooting of trees, some of
the subsoil'is mixed with the surface soil.

The length of ime the other factors of soil formation
have been operating is indicated, to some extent, by the
degree of development of the soil profile. The last of the
Wisconsin glaciers retreated from the area that is now
Erie County only 10,000 to 15,000 years ago. Consequently,
most, of the soils are fairly young; in some of them, soil-
forming factors have not operated long enough for dis-
tinct horizons to have formed. Differences in time have
not been responsible for most of the differences in the
kind and distinctness of horizons. Such differences have
been caused mainly by varying combinations of parent
material, relief, and living organisms.

Soil profile

As a rvesult of the interaction of the various factors of
soil formation, layers of soil lying parallel to the land sur-
face have formed. A vertical exposure of soil shows these
layers, or horizons, which are called the soil profile.

The surface layer, or A horizon, of most of the soils in
Erie County is high in organic matter and is less than 12
inches thick.

The B horizon contains less organic matter than the A,
and it usually differs in color from the A horizon. The B
horizon generally has different structure than the A and
C horizons, and in most places it is between 12 and 18
inches thick. In soils that lack a B horizon, the A horizon
is underlain by the C horizon.

The A and B horizons constitute the solum-—the zone
in which most of the organic and mineral matter has heen
added, removed, transferred, or translocated through soil-
forming processes. Below the solum is the C horizon, or
zone of pavent material. This horizon contains little or-
ganic matter; it is made up of partly weathered rock
material.  Underlying the C horizon is unweathered
geologic material, called the D horizon.

Soil catenas

Soils may be grouped in various ways to show their re-
lationship to each other. One such grouping is the soil
catena. A catena is a group of soils, within a specific soil
zone, formed from similar parent materials but with un-
like soil characteristics because of differences in relief or
drainage. The soils of Erie County have been grouped
in the soil catenas shown in table 6.



TasLE 6.—Soil series arranged in catenas lo show the relationship of parent maierial to drainage

Land form and principal parent

Well drained

Moderately well

Somewhat poorly

Poorly drained

Very poorly

material drained drained drained
Shallow soils Deep soils
Upland covered by glacial till derived
from:
Acid sandstone and siltstone_______ Lordstown____| Wooster______ Mardin_..____________ Volusia______________ Volusia; Ellery________ Alden.
Acid siltstone and shale____________ Manlius_ - ||| iil_____ Allis; Ellery___._______ Alden.
Moderately calcareous, very silty |- ______ | | .. Dalton________._____ Elery_ . _____________ Alden.
shale, sandstone, and limestone. ’
Calcareous shale, sandstone, and |._____________|._____________ Langford. ____________ Erie...__ . ___..______ Ellery_.__ ... ________ Alden.
limestone.
Caleareous shale and silty elay - _ | _____________| ____________. Mahoning.____________ Mahoning_ .. _____.___ Trumbull.____________ Miner.
Calcareous silt._____________ | | __ Platea (moderately Platea_______________ Birdsall.______________ Birdsall.
well drained variant).
Lake plain:
Calcareous, lacustrine silty clay__._ | __ . __ | | _________ Caneadea____________ Canadice; Birdsall_____ Birdsall.
Lacustrine fine sand and silt - ... _{_ ____________ | _____________ Williamson; Collamer__| Wallington_._________ Wallington; Birdsall - - .| Birdsall.
Lacustrine fine sand over calcareous |- _____________ Ottawa_______| Berrien._.____________ Rimer__.____________ Rimer________________ Wauseon.
silt. ’
Terraces:
Acid sand and gravel of beaches..__j______________ Conotton.____ Conotton (moderately | Conotton (moderately | ¥Fredon._.____________ Halsey.
well drained variant). well drained variant);
Fredon.
Outwash material derived from acid |________._____ Howard______ Phelps_..__ . _________._ Fredon______________ Fredon.______________ Halsey.
sandstone, shale, and limestone.
Acid stream deposits washed from |._____________ Unadilla_._.__ Seio__ ... _______ Fredon____.__________ Fredon.. . ____________ Halsey.
glaciated upland.
Bottom land:
Recent alluvium washed from gla- {______________ Chagrin______ Lobdell.._____________{ Wayland____________ Wayland_ ____________ Sloan.!
ciated upland.

I Ranges from very poorly drained to permanently wet,
ge Y p N p ¥y
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Classification of the Soils

The soil series in this county have been classified in
great soil groups. The soils within each great soil group
have several characteristics in common, although they
may differ greatly in other characteristics. Five great
soil groups are represented in the county. In addition,
some of the soils are intergrading from one great soil
group to another; the Sols Bruns Acides great soil group
is further subdivided according to whether or not the soils
have a fragipan. The soil series and the great soil group
to which each belongs are as follows:

Alluvial :
Chagrin Lobdell
Sols Bruns Acides:
Berrien Unadilla
Ottawa
Sols Bruns Acides intergrading to ILithosols:
Lordstown Manlius
Sols Bruns Acides with fragipans:
Langford Scio
Mardin Williamson
Platea
Sols Bruns Acides intergrading to Low-Humic Gley soils:
Dalton ‘Wallington ’
Erie
Volusia
Low-Humic Gley soils:
Allis Rimer
Ellery Wayland
Humic Gley soils:
Alden Miner
Birdsall Sloan
Halsey Wauseon
Gray-Brown Podzolic soils:
Caneadea Mahoning
Collamer Phelps
Conotton Wooster
Howard
Gray-qu;vn Podzolic soils intergrading to Low-Flumic Gley
soils :
Canadice Trumbull
Fredon

Alluvial soils

ATluvial soils ave forming in material that has been de-
posited recently. Not enough time has elapsed for them
to have formed distinct horizons. The Alluvial soils in
Erie County are the Chagrin soils, which are well drained,
and the TLobdell, which are moderately well drained.
These soils are forming in sediments washed from the up-
land by streams and deposited on the flood plain. The
profile described for the Chagrin series in the section, De-
scriptions of the Soils, is typical of the Alluvial soils.

Sols Bruns Acides

The soils of this great soil group are weathered to great
depths. In these sotls the content of silt and clay, as well
as the color of the soil, is fairly uniform throughout the
solum. The boundary between the A and B horizons is
not abrupt.

In Evie County the typical Sols Bruns Acides are the
Ottawa and Berrien soils, which have formed in lacus-
trine deposits, and the Unadilla soils of the stream tei-
races. Of these soils the Ottawa and Unadilla are well
drained and the Berrien are moderately well drained.
The profile described for the Ottawa series in the section,
Descriptions of the Soils, is typical of the Sols Bruns
Acides.
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In addition to the typical Sols Bruns Acides in Trie
County, there are Sols Bruns Acides intergrading to
Lithosols, Sols Bruns Acides with fragipans, and Sols
Bruns Acides intergrading to Low-Humic Gley soils.

The Lordstown and Manlius soils, which are execes-
sively drained, are Sols Bruns Acides intergrading to
Lithosols. These soils are shallow to bedrock and have a
weakly developed B horizon. As the result of biological
activity, organic matter has been mixed throughout the
solum. The Lordstown soils have formed mainly from
material derived from sandstone, and the Manlius soils,
mainly from material derived from shale. The profile
described for the Manlius series in the section, Descrip-
tions of the Soils, is typical of the Sols Bruns Acides in-
tergrading to Lithosols.

The following soils are Sols Bruns Acides with fragi-
pans: The Langford soils, formed in moderately limy
till; the Mardin soils, in till that is low in lime; the Platea
soils, in limy, silty till; the Scio soils, on stream terraces
in deposits washed from glaciated upland; and the Wil-
liamson soils, in lacustrine fine sand and silt. These soils
have a very firm, dense, brittle layer that generally begins
at depths of about 26 to 30 inches. As a rule, this layer

-1s hard when dry and slightly plastic when wet. It limits

the movement of air and water and thus restricts the
weathering of the underlying material. The profile de-
scribed for the Langford series in the section, Descrip-
tions of the Soils, is typical of the Sols Bruns Acides with
fragipans.

Sols Bruns Acides intergrading to Low-Humic Gley
soils have somewhat poor to poor internal drainage. This
group is made up of the Dalton and Erie soils, formed in
moderately limy till; the Volusia soils, in till that is low
in lime; and the Wallington soils, mainly in lacustrine
fine sand and silt. A high water table in these soils causes
the process known as gleization. This has caused mottles
and streaks to form, beginning at depths of about 12 to
26 inches. The profile described for the Erie series is in
the section, Descriptions of the Soils.

A study of the effect of drainage on the mineralogical
composition of soils of several catenas in Pennsylvania
was made by Leon J. Johnson. Undisturbed profiles
taken from adjacent areas of moderately well drained
Langford soils, which are typical Sols Bruns Acides, and
somewhat poorly drained Erie soils, which are Sols Bruns
Acides intergrading to Low-Fumic Gley soils, were exam-
ined and analyzed.® (Chemical and physical data for two
of the profiles studied, Langford (profile A) and Erie
(profile B}, are given in table 7.) The soils of both these
series formed from similar parent material, and the heavy
mineral suites ave similar in the parent material of both.
The following are some of the findings of this study:

(1) The Langford and Erie soils have been subjected
to similar weathering, but the Langford soils,
which are better drained than the Ervie, have weath-
ered to a greater depth and have a more strongly
developed profile.

In the very fine sand fraction of both series, much
feldspar and some quartz and mica are distributed
throughout the profile.

(2)

? JoHNsON, LEON J. THE INFLUENCE OF DRAINAGE ON TIHE MIN-
ERALOGICAL. COMPOSITION OF SEVERAT, SOIL CATENAS IN PENNSYI-
VANIA. Thesis, Ph. D., Pennsylvania State Univ. 1957.
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(3) The silt fractions contain more mica, kaolin, and
chlorite than the very fine sand fractions. In the
horizons in the upper pavt of the profile, the mica
is weathered somewhat. In the Erie soils there is
much mica below a depth of 14 inches, but in the
more highly weathered Langford soils, which have
better drainage, only a moderate amount of mica
oceurs above a depth of 21 inches.
The cation exchange capacity of the clay appears
to increase with increased weathering of the illite.
(5) In the clay fraction of the Erie soils, vermiculite
- is abundant above a depth of 14 inches but scarce
below a depth of 21 inches. In the Langford soils
vermiculite is abundant above a depth of 15 inches,
common. between depths of 15 and 28 inches, and
scarce below a depth of 28 inches. Illite is common
below a depth of 14 inches in the Erie soils and
below a depth of 21 inches in the Langford soils.
(6) There is a close relationship between the content of
potash (IX,0) of the clay fraction and the pH ot
the soil.  The upper horizons of the Erie soils have
a greater content of K.O than those of the Lang-
ford soils.

Low-Humic Gley soils

The Allis, Ellery, Rimer, and Wayland soils are in the
Low-Fumic Gley great soil group. 'These soils have a
shallow water table that canses the reduction of minerals
beginning at depths of 6 to 12 inches. The Allis soils
have formed from shallow, acid till that is underlain by
weathered shale at depths of 18 to 26 inches. The Ellery
soils have formed from moderately limy till; the Rimer
soils, from lacustrine fine sand over calcareous silt; and
the Wayland, from alluvium deposited recently on the
flood plains. A profile of a soil of the Rimer series is de-
scribed in the section, Descriptions of the Soils.

Humic Gley soils

The Humic Gley soils have a water table at shallow
depths. In this great soil group are the Alden soils,
formed in moderately limy till; the Birdsall soils, formed
mainly in lacustrine deposits of silty clay; the IHalsey
soils, in outwash material deposited mainly on terraces;
the Miner soils, from silty 6ill; the Sloan soils, from allu-
vium deposited recently on bottom Iand; and the Wauseon
soils, in lacustrine fine sand over calcareous silt.

The Flumic Gley soils have very dark brown or black
surface horizons that ave high in organic matter and that
range from 6 to 10 inches in thickness. The profile de-
seribed for the Miner series in the section, Descriptions of
the Soils, is typical of the Humic Gley soils.

Gray-Brown Podzolic soils

This great soil group is made up of soils that are weath-
ered to a considerable depth. In general, the B horizons
in these soils have a blocky structure and contain more
clay than the A and C horizons. In wooded areas a
marked accumulation of organic matter lies on the sur-
face. Carbonates have been leached to depths of more
than 3 feet. Some clay has moved downward from the A
horizon to the B hovizon.
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The Gray-Brown Podzolic soils in Erie County are the
Caneadea soils, formed in caleareous, lacustrine silty clay;
the Collamer soils, in lacustrine fine sand and silt; the
Conotton soils, mainly in acid sand and gravel of the
beach ridges; the Howard soils, in outwash material; the
Mahoning soils, in calcareous silty clay till; the Phelps
soils, in outwash material; and the Wooster soils, in gla-
cial till. The profile described for the Howard series in
the section, Descriptions of the Soils, is typical of the
Gray-Brown Podzolic soils. '

Gray-Brown Podzolic soils intergrading to Low-Humic
Gley soils have somewhat poor internal drainage. These
are the Canadice soils, formed in calcareous, lacustrine
silty clay; the Fredon soils, in glacial outwash deposited
on beach ridges and terraces; and the Trumbull soils, in
caleareous silty-clay till. These soils have a shallow water
table that has resulted in gleization of the soil material at
depths of about 12 to 26 inches. The profile described for
the Trumbull series in the section, Descriptions of the
Soils, is typical for Gray-Brown Polzolic soils that inter-
arade to Low-Humic Gley soils.

Laboratory Determinations

Physical and chemical properties of selected soils in
Erie County arve shown in table 7. Two sites were selected
for sampling each soil type analyzed. Samples were col-
lected from each horizon that could be recognized in a pit
dug through the solum and into the parent material.

Most of the laboratory tests were made at the Soil Sur-
vey Laboratory in Lincoln, Nebr. Other tests, including
bulk density determinations, were made at the Soil Survey
Laboratory, Beltsville, Md., and at Pennsylvania State
University.

Size class and diameter of particles, as shown in table 7,
were determined by methods developed by V. .J. Kilmer
and L. T. Alexander (3) and V. .J. Kilmer and J. F. Mul-
Iins (4). Organic carbon and exchangeable cations were
determined by a method developed by Michael Peech, I..
T. Alexander, I.. A. Dean, and J. F. Reed (6). Free iron
oxides were determined by a method developed by V. .J.
Kilmer that involves reducing and dissolving the iron by
means of sodium hydrosulfite and titration with potas-
stum dichromate (K.Cr.0:).

For most horizons of the soils sampled, bulk density
was determined by the core method. Some of the deter-
minations were made from 3-inch by 3-inch cores, taken
by L. T. Kardos, Pennsylvania State University, with a
Uhland sampler. Other determinations were made at the
Beltsville Laboratory using 2-inch by 1-inch cores, taken
with the Salinity Laboratory sampler. Bulk density in
the D, and D, horizons in Profile B of the Langford soil
and in the G, and C; horizon in Profile A of the Erie soil
was determined by the clod method.

The Langford soil (Profile A) and the Erie soil (Pro-
file B) were sampled at sites about 500 feet apart in wood-
land northwest of Take Pleasant. This area seems to be
part of a moraine of one of the midstages of the Wiscon-
sin glaciation. The Langford soil (Profile B) and the
Erie soil (Profile A) were sampled at sites about 300 feet
apart in a grazed woodlot about 1 mile east of Mill Vil-
lage. This area appears to be ground moraine of a slightly
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earlier stage of the Wisconsin glaciation, Both of the
Langford profiles arve similar to the typical profile de-
scribed for the Langford series in the section, Descrip-
tions of the Soils. Profile B of the Erie soil is the basis
for the typical profile described for the Erie series.

Data in table 7 show little evidence of movement of clay
in the Langford and Erie soils. Differences in the amount
of clay in various horizons seem to be more the product
of stratification and of weathering of the less resistant
material than of eluviation. In general, the Langford
and Lrie soils on the more strongly rolling and more stra-
tified moraine have a lower pH and are deeper to car-
bonates than these soils on less rolling areas. This sug-
gests that in these areas the soil either has been leached
more or the parent material originally was lower in lime
than that of less strongly sloping, less stratified areas.

The Platea soils were sampled in woodland. Profile
A, slightly modified, is the basis of the typical profile de-
scribed for the Platea series. Movement of clay along
ped faces, noted in the field as clay coatings, has not been
sufficient to result in much concentration of clay in the
lower horizons. The base exchange capacity of the Platea
is only slightly greater than that of the Langford and
Erie soils. Because the Platea soils, in general, have
slightly more bases in the upper horizons than the Erie
soils, they have a slightly higher degree of base satura-
tion. Compared to the Trumbull soils, however, both the
Platea and Erie soils are low in degree of saturation and
in total bases.

The Trumbull soils were sampled in the southwestern
corner of the county. Samples for Profile A were taken
in a wooded site on an upland plain at an elevation of
925 feet. At this location, the soil has a slope of 1 per-
cent toward the west. Samples for Profile B were taken
in_a cleared field at an elevation of 960 feet where the
soil has a slope of 1 percent toward the south.

In field examination the two profiles appeared very
similar except that Profile B showed a sharply defined
band of gravel between depths of 4 and 5 feet.  Yabora-
tory analysis revealed that Profile B has more fine silt
and less clay than Profile A. As a result, the textural
class of the horizons of the two profiles differ, but this
diffevence has not had much effect on soil structure and
other physical properties observed in the field. The typ-
ical profile described for the Trumbull series is 2 com-
posite of Profiles A and B.

The Trumbull soils have the highest exchange capacity
of the soils sampled. Also, carbonates occur nearver the
surface. The degree of saturation in the horizons above
the carbonate zone is not much greater than that of the
Platea soils. The Trumbull soils have no consistent pat-
tern of textural changes from one horizon to another;
differences in texture seem to be related to the stratifica-
tion of soil material.

The Rimer soils were sampled on the lake plain near
the Ohio State line at elevations between 650 and 665 feet.
Samples for Profile A were taken in an area of second-
growth timber and brush covering a field that was for-
merly cleared. Samples for Profile B were taken in
woodland northeast of Avonia. In both sites the soil had
formed in sediments from Glacial Lake Warren. Profile
A is the basis for the typical profile described for the
Rimer series.
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Unlike the other soils analyzed, the Rimer soils are
very sandy in all horizons above the calcareous substra-
tum. Their base exchange capacity is low. Rimer fine
sandy loam (Profile A) has a fairly high degree of sat-
uration with calcium and magnesium, apparently because
of the seepage of alkaline ground water from higher
lying soil. In Profile B the water table was deeper than
in Profile A and, in general, Profile B was lower in cal-
cium and magnesium.

The Dalton soils were sampled east of Cranesville on
smooth, nearly level upland at an elevation of about 1,120
feet. Samples for Profile A were taken in woods that
have a strongly developed microrelief of cradle knolls.
Samples for Profile B were taken in idle cropland. In
both profiles the upper horizons are very silty; less than
1 percent of the particles are larger than 2 millimeters.
The typical profile described for the Dalton series is based
on Profile B.

The Dalton soils are characterized by a sharp break in
texture between the very silty upper horizons and the
gravelly loam in the lower part of the subsoil. This
break, which is apparent in Profile B, indicates that the
soil has developed from a thin, silty surface deposit over-
lying mixed material. The development of the solum has
extended downward into the mixed material.

Additional Facts About the County

This section provides general information about the
geology, climate, water supply, native vegetation, popula-
tion, transportation, market facilities, and agriculture of
Erie County. The statistics used are mainly from reports
published by the U.S. Bureau of the Census.

Geology

The bedrock of Erie County is sedimentary, that is, it
has formed from sediments deposited on the floors of an-
cient seas. Shale of the Devonian age underlies most of
the soils. It has formed from layers of silt and clay
alternating with thin strata of sandstone. Sandstone,
formed from sandy sediments, caps some of the higher
hills.  The stratified shale and sandstone lie horizontal
to the surface with but little distortion by folding.

Effects of glaciation

The area that is now Erie County was covered by at
least three different glaciers. Geologists estimate that the
last glaciation, the Late Wisconsin, occurred between 10
and 15 thousand years ago, overriding and masking evi-
dence of previous glaciation in the area (8).

As the glacier melted, it left the landscape coated with
debris, or glacial till, carried by the ice. The glacial till
consists of a mixture of former soils and some granite,
limestone, quartzite, and sandstone. These materials were
picked up and carried into the county from areas to the
north. The till also contains various amounts of sandstone
and acid shale bedrock ground into fine particles by the
ice. The glacial material ranges in size from clay parti-
cles to bonlders,
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TasLe 7.—Mechanical and chemical

[Lack of data indicates

Mechanical analysis
Size class and diameter of particles (in millimeters)
Soil and location Horizon Depth

Bulk

Very Medi- { Fine Very Other size classes den-

coarse | Coarse | um sand fine Silt Clay sity

sand sand sand | (0.25- | sand | (0.05- |(<{0.002)

(2-1) 1 (1-0.5)] (0.5- | 0.10) | (0.10-| 0.002) 0.2- | 0.02-| >2

0.25) 0.05) 0.02 | 0.002
Inches Percent Percent Percent Percent Percent Percent Percent Percent | Percent | Percent

Langford silt loam, 3 Ap_._._.| 02 15, T4 4 | 133 1941113 51.0 14.8 | 30.6 | 28.4 | 13.8 | 0. 63
to 8 percent slopes Ao 2-8 VA O 145 133 1900|1107 52. 4 14.2 1 39.8 | 28.6 { 17.9 .93
(Profile A): In Borooo_-_ 8-15 V5.4 | Y41 129 17.9] 19.0 57.6 13.1 [ 37.6 | 33.6 | 18.0 § 1. 12

- Greene Township on | Byy .. __ 15-21 17.9 LA T4,.4 |311.6 (3122 47. 4 10.4 | 40.6 | 25.7 | 23.2 {1 1.06 |
S. 8. Firewich Farm; | Boggm----- 21-28 181 16,2 T4 4 (311.8 (3144 46. 1 9.0 | 45.2 [ 22.3 | 24.311.60
0.5 mi. SE. of West Clgouooan- 28-36 |1 17.9 [112.8] '8 3 |215.1 39.6 25. 4 10,9 | 28.5 | 14.3 | 39.5 | 1. 68
Greene School; in
woods 40 ft. S. of Cogocoeeee 36-48 . 183 | '561{%143 3137 31.8 15,2 | 38.4 | 15.7 | 23.4 | 1. 67
line fence. Cageocone 48-60 |+ 10.8 | 5.1 136 99.41511.8 47. 2 121 | 41.4 [ 23,1 | 191 [______

Coemeeee e 60-72| 7.0 | 45 7| 441]510.6 [512.5 55. 3 4.8 | 46.0|27.8|20.2 |._____

Langford silt loam, 0 Ao 0-2% VL4 VL8| 120|168 (1241 41,7 12.2 1 55,5 | 21.9 ® 1. 08
to 3 percent slopes Ag . 214-9 VL0 PR3 VLT N 17.0 (1263 42. 9 9.8 1593|216 ") .94
(Profile B): In Le Bl . 9-18 LG 11,3 1201187 |25 8 42. 2 9.4 ]59.6|21.4 ®) .95
Boeuf Township on Boyoo._ - 18-24 V1.2 1], 2 11,81120.0(!'25 7 39. 3 10.8 | 59.0 | 19. 6 71 1.39
Helen Henry Farm; Algigacaa 24-30 3.6 38 31.41321.21333.5 34. 5 801686 | 14.8 Q) 1. 65
1 mi. E. of Mill Vil-
lage and 250 ft. S. of | Algpe--o___ 30-34 3.0 313 | 32.01347.8 1320.1 21. 2 6.6 | 64.3 8. 6 1.1 | 1.58
U.S. Highway No.

6; in grazed woodlot. | B/ogu----- 34-44 31,0 31,4 32,3 |3%37.8|%17.3 25.7 13.6 | 55.7 | 11.7 2.9 | 1.68
Dy s 44-54 34,2 33.5 | 32,1 35,0 37.3 51.9 26.0 [ 29.5|32.6 | 16.4 | 1.80
Dy oo 54-70 T4 7| 729 6| 712 750 62. 2 23.4 1 31.1 | 36.8|13.5|1.98
Dy oo 70-754+| 9.5 | 55| TL5| T4 3| 78 4 52.7 18.1 1 33.5(30.3|27.6| 202

Erie silt loam, 3 to 8 Ao . 0-114 84,1 83.0| 819 | 850 880 62. 8 15,2 36.7 | 36. 9 5.0 |_.____
percent slopes (Pro- Ao ... 114-6Y4 83 8 823 81.6 84 0 87.1 62. 7 18.5 (36.2 | 36.0 | 11.7 | 1. 14
file A): In Le Boeuf | By _._.._ 6%-13 BIL7T | 81O | 81.4 ] B.41 87.3 63. 5 20.1 | 37.0 | 36.3 7.0 | 1.19
Township on Helen Algpo oo 13-22 83.6 | 83.8| 282.8| 86.9| 89.4 56. 0 17.5 | 41.0 | 28. 4 | 11.8 | 1. 41
Henry Farm; 1mi. E. | B/yme-o-- 22-31 84 2| 87. 4| 86.8|813.3 | 810.4 38.7 19.2 | 37.5 | 18.4 | 11.9 | 1. 48
of Mill Village and B asgmennn- 31-43 85 8 84,5 | 83.4| 86.9 | 873 47.7 24.4 (29.8128.9 | 24,9 ['1. 50
just 8. of U.S. High- | Cygoeeeoo-.| 43-58 832 83,4 819 843 | 86,7 55. 3 25.2 [ 30.1 | 34.4 | 22.5 | 2.02
way No. 6; in grazed | Coooo_____ 58—GA4| 5.0 | *4. 4| 926 | 5.6 | *80 53.0 21.4 | 33.0 | 31.4 | 16.5 | 1. 96
woodlot.

Erie silt loam, 3 to 8 Ao 0-2 05 2| 1034102 4| 1058|1076 60. 7 149 | 34.8 ] 36.9 | 11.7 .79
percent slopes (Pro- Ap . 2-9 0221 W20 1015 w4 )| 1066 65. 1 185 | 35.8 | 385 | 13. 2 .95
file B): In Greene B 9-14 0006 4] 1046 (10112110150 48. 8 805011204159 1.30
Township on S. S, Bojgoooao ot 14-21 104 (104 7| 103810102 (1013.7 53. 6 10.0 | 48.4 | 25.0 | 16. 4 | 1. 64
Firewich Farm; 0.6 Bosgmeao--| 21-29 [1010.2 | 1050 | 103 2| 087 1010,7 47. 8 14.4 | 39.4 | 24.2 | 16.2 | 1.79
mi. SE. of West Bosem---mn 20-38 053 (1058|1045 |1011.3 (10125 48.3 12.3 | 43.7 | 23. 7 85| 1.80
Greene School; in Cilgooaias 38-43 0501060 1042|0104 (1012 2 51. 0 11.2 ] 43.2 | 26.0 | 151 | 1.85
woods 400 ft. S. of Comeeee 43-5140 10,0 | W64 | M4 2 [1110.6 1120 | 455 11.3 | 40.8 | 23.0 | 22.2 | 1. 91
line fence. )

Platea silt loam, 8 to Ao 0—4 81,9 824 81.6| 850 87.1 54. 4 27.6 1 28.0 | 36.6 3.7 72
15 percent slopes
(Profile A): In Gi- Y, U 4-10 81.1 82 5] 821 86.0| 885 55. 9 23.9 13201 36.0 7.6 | 1.07
rard Township on Bigocooooo 10-15 81,7 83.5| 825 86.6 ] 89.2 56. 2 20.3 | 33.6 | 36.7 80| 138
David Blair Farm; Borgeeaoooo 15-21 81,6 825 | 818 848 275 59.7 22,1321 381 7.7 | 1.53
2.75 mi. SE. of Gi- Bosgoeooo 21-28 82 2| 825 | 81.8| 85 3| 88 3 58. 8 21.1 | 33.8.| 36.6 6.3 | 1. 64
rard along Route Boggo oo 28-38 E1.5 | 827 | 821 6.4 (810.0 54. 6 22.7 | 34.6 | 340 6.1 1.76
No. 25014; in woods | Bayg-o_o___ 38-48 81,9 827 821 86.9 |811.2 53.5 21.7 135.4 (337|123 | 1.79
115 ft. N. of road. Bosg . ___ 48-60 12,04 (122,20 122011269 12110 56. 0 20.5 | 35.9 | 35. 7 55| 1.78

lmmmm e 60-72 474y | 1227 127 4 12106 52. 5 18.0 | 33.7 | 34. 1 6.8 1.74
P 72-804] 123.2 | 123, 3| 1227|1278 2118 53.7 17.5 | 37.8 | 32.6 | 14.4 | 1.78

See footnotes at end of table.



analyses of selected soils

determinations not made)

ERIE COUNTY, PENNSYLVANIA

105

Mechanical
analysis—Con.

Chemical analysis

Extractable cations (meq./100 gm.)

Degree of base

Cation saturation
Free | CaCOs [exchange Ca/
Textural class Re- |Organic | Nitro- | C/N | iron | equiv- |capacity Mg
action | carbon | gen ratio | oxide | alent by Capac-| Capac- | ratio
Fe,0; NH:;A, | Ca Mg H Na K ity by | ity by
NH,A,| sum of
cations
pH Percent Percent Percent | Percent | Meq.[100 g. Percent Percent
Silt loam ... ___ 24,2 9.44 | 0. 579 | 16. 3 1.9 ... 27. 6 4. 4 0.3 | 33.2 0.1 0.5 ] 14 14.7
Silt loam______ 4.6 2.74 | .225 | 12. 2 2.1 | 15. 7 1.1 11227 <1 .3 10 6 11. 0
Silt loam_.___. 4.7 1. 74 . 136 | 12. 8 2.0 [..__._ 11. 4 .6 .2 1189 | <1 .2 9 5 3.0
Loam______.__ 4.9 1. 07 .091 | 11. 8 I I 8 4 .5 1] 14.3 | <. 1 .2 10 5 50
Loam____.____. 5.2 .20 | . 024 80 L4 | 4.0 .8 .2 5.7 | <. 1 .1 28 16 4.0
Colarsc sandy 6. 1 20 || L7 ool 58| 3.4 .7 45| <. 1 .1 72 48 4. 8
oam.
Sandy loam_ .. 7.1 12 | e o 1.8 <1 7.7 6.5 1.2 411 <. 1 .1 101 66 5. 4
Loam._.._____ 7.9 10 | 1.4 3 4.7 1151 1.1 .8 <. 1 .1 347 95 | 13.7
Silt loam____.. 80 08 oo 1.1 8 2.4 | 153 A< K1 <L 1 658 100 30. 6
Loam.._______ 4.2 8. 53 490 | 17. 4 1.6 | _____ 21.5 1.8 .5 1302 <. 1 .5 13 8 3.6
Loam_________ 4.5 2,07 134 | 15. 4 L9 oo 9.2 .1 11180 <. 1 .2 4 2 1.0
Loam_________ 4.6 1. 37 .095 | 14.4 L5 |oooofeoe 6.6 <.1] <. 1]1385]|<.1 .2 3 1 .
Loam_________ 4.6 .38 | .040 | 10.0 1.2 |ooo.-_. 4.2 1<t 81| <. 1 .1 5 b
Very fine 5.0 14 || __ - T I 2.9 b <1 53| <.1 | 21 10 [o-_-.
sandy loam,
Fii)e sandy 5.3 08 | |aoeoo | 2 3.0 1.0 .3 4.0 | <. 1 .1 47 26 3.3
oam.
Fii)e sandy 5.8 08 || 1.6 |oe o 6.5 4.3 1.2 37| <. 1 .1 86 60 3.6
oam.
Silt loam___.__ 6.5 P 5 U (U I 21 | .. 9. 0 7.1 1.8 4.9 .1 .1 101 65 3.9
Silt loam______ 6. 5 J - 2 T I, 2.1 | .. 86 6. 8 2.0 49 | <. 1 .1 103 64 3.4
Silt loam__..__ 6.0 2 N P I 22 (... 7.0 4.9 1.4 57| <. 1 .1 91 53 3.5
Silt loam____._ 4.0 8.08 | .479 | 16.9 1.9 |o.o___. 20, 6 1.3 413827 1 <. 1 .3 10 6 3.2
Silt loam_____. 4.2 1. 59 114 | 13. 9 1.9 | .. 10. 5 .1 11198 <1 .2 4 2 1.0
Silt loam__..__ 4.3 .76 .076 | 10.0 2.0 |o.o.__ 851 <. 1| <. 1]|156]| <.1 .2 2 ) I
Silt loam______ 4.5 34 | .042 80 2.0 |-.o_.. 7.0 .5 L1 1L8 | <1 .2 11 6 5 0
Toam____.____ 4.7 12 028 4.0 L7 . 7.5 2 2 .9 9.4 1 <. 1 .2 44 26 2.4
Loam__.._.____. 5.7 B 1 I PR S 2.2 |._...__ 9.6 6. 9 1.6 5.3 | <. 1 .1 90 62 4.3
Silt foam__.___ 7.1 12 || .. 2.1 <1 8. 8 8.0 1.6 4.5 | <.1 .1 110 68 5.0
Silt loam______ 7.5 L20 ool 1.8 3 7.3 1157 1.2 28| <. 1 .1 233 86 13.1
Silt loam______ 4.2 1 11. 34 668 | 17.0 1.7 [oo_.. 25. 5 8 4 1.4 132.4 ) <. 1 .3 40 24 6.0
Silt loam______ 4. 4 3. 00 263 | 11. 4 2.2 |_______ 15.1 1.2 .4126.0 | <. 1 .2 12 6 3.0
Loam__.__..____ 4. 6 .91 082 { 11.0 | F N 55 | <. 1] <. 1]11.0] <. 1 .1 2 | [
Silt loam______ 4.9 .21 029 7.0 L5 ... 4. 8 1.3 .4 6.5 | <.1 .1 38 22 3.2
Loam_________ 5.3 .12 023 5.0 1.8 |....___ 6. 4 3.7 .9 4.5 | <1 .1 73 51 4.1
Loam___.._____ 6. 5 N ° 2 FEUSRN R L7 |- 4.9 3.8 .7 2.4 | <. 1| <1 92 65 5.4
Silt loam______ 7.2 10 | 1.5 <1 3.5 5.2 .8 1.6 | <. 1 .1 111 79 6.5
Loam._.._.___ 8.0 VLY I RSO 1. 4 7 4.7 18 8 1.0 < 1] <L 1 . 340 100 18. 8
Sillty clay 4.1 6. 97 534 | 13.0 2.5 [L._____ 26. 3 .9 1.8133.6 ] <.1 .5 20 13 1.6
oam.
Silt loam____ __ 4.3 1. 87 177 | 10. 6 2.3 |...____ 14. 2 .6 .8 1205 | <.1 .3 12 8 .8
Silt loam______ 4. 4 .51 074 7.0 2.4 | __.___ 85 .4 L4 143 | < .2 12 6 1.0
Silt loam.__.__. 4.6 .37 059 6.0 2.4 |___.___ 8. 8 i .2 9.4 ] <. 1 .2 12 10 3.5
Silt loam._.___ 4. 8 . 28 049 6.0 2.2 |..____ 7.1 1.2 .6 8.1 <. 1 .2 28 20 2.0
Silt loam_.____ 5.0 220 . 2.5 [ ___ 8 4 2.7 1. 4 7.7 <. 1 L1 50 35 1.9
Silt loam______ 5.6 19 4| 2.5 |_...___ 9.2 5.3 2.2 4.9 .1 .1 84 61 2.4
Silt loam______ 6.5 16 |- __|o____._ 2.4 ) ______ 10. 6 7.5 2.5 32| <1 .l 95 76 3.0
Silt loam______ 6.8 P - 2 U 2.3 (e 8. 8 6.8 2.0 2.8 | <. 1 .1 101 76 3.4
Silf loam______ 7.8 17 .. 1.6 i1 7.2 119 1.7 .81 <1 .1 190 94 7.0
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[Lack of data i'ndicates

Mechanical analysis
Size class and diameter of particles (in millimeters)
Soil and location Horizon Depth
Bulk
Very Medi- | Fine Very Other size classes den-
coarse | Coarse| um sand fine Silt Clay sity
sand sand sand | (0.25- | sand | (0.05- |(<0.002)
(2-1) | (1=0.5)] (0.5- | 0.10) | (0.10- | 0.002) 0.2- 10.02-| >2
0.25) 0.05) 0.02 | 0.002

. Inches Percent | Percent | Percent | Percent | Percenl | Percent Percent | Percent | Percent | Percent

Plated silt loam, 2 to ). SO 0-4 81.4 | 821 | 82,5 | 887 (8111 57, 16. 40. 34. 2. 0. 94
8 percent slopes Ao 4-7'%4 81.6| 824 | 826 89.0 (8115 56. 7 16.2 | 40.6 | 33.2 7.7 1 1.22
(Profile B): On Cary | By._..__.__ 7%-10 81.3| 826 | 83.2| 80.2(811.8 57.1 14.8 | 41.6 | 33.0 | 18. 8 | 1. 62
Scott Farm near S. Bojgooaaaon 10-20 82.21 83,0 831 | 89.0(81L9 | 56.0 14.8 |1 40.8 |1 32.6 | 5.3 1.45
edge of village of Baog-oaeo- 20-32 81.4) 83,0 830 889 (8123 52. 6 18.8 | 40.0 | 30.4| 5.4 1.35
Platea; in woods 400 | Boggocmu-- 32-42 1228|123, 112251284 (1211.6 52. 4 19.2 | 37.5(31.9 | 11.4 | 1.83
ft. E. of Pa. Route Clacecee 42-53 1222|123 2| 1225|1286 (12117 53. 4 18.4137.5 |33.0| 122 173
No. 18, Couoeee e 53-61 12,7 12241222} 1276 (1210.6 59.7 15.8 1 37.2 | 38. 1 3.8 183

Caocceeees 61-68 1342 1340|183 1{1310.0[1311.9 54. 4 12.4139.0 | 33.7 6.0} 1.86
Do 68-774 13 4 134 B3 1B1.0] 113 65. 4 31.0 7.5 ] 59.8 291173

Trumbull siit loam, 0to | Ao _ ... 0-3 W12 | M4 11| 437 |38 57.6 31.2 | 26.7 | 36.9 (®) .81
3 percent slopes (Pro- | Agy .o 3-7 5|4 | 131441 |48 50.5 37.4 | 20.6 | 37.2 ® 1.13
file A): In Conneaut | Byg._..___ 7-12 WG |13 1.4 |45 | 1453 55. 0 31.9 | 23.2 | 39. 8 1.2 1 1.18
Township on Harold | Byjy. o .- 12-24 15 4 159 1.7 11522 1531 58.5 34.2 | 16.2 | 46. 7 ® 1. 63
Williams Farm; 8. of | BoggoooooC 24-30 5.5 5.7 156 1181.7 | 1526 61. 5 32.4 | 15.4 | 49. 8 1.7 | 1. 69
Township Route No. | C________ 30-39 1,7 15,8 B5|1B1.7 1525 63. 6 30.2 | 15.6 | 51. 6 ® 1.75
883 and 2,200 ft. E.of | Co_.o_____ 39-80-+4| 10 1.1 188 16,6 |101.711929 62. 5 30.4 | 16.5 | 50.0 2.6 | 1.74
Township Route No.

312; in woods.

Trumbull silt loam, Oto | A, ___. 0-7 B1L6 (B8 | B1T7|¥55]1¥65 61. 3 21.6 129.2 | 42.0 2.5 11.18
3 percent slopes (Pro- | By, ... 7-9 11,1 (1514|1516 |54811567 62. 2 22.2 1286 | 43.2 3.9 1.33
fite B): In Conneaut | Bojgo . oo 9-17 51,1 [151.9(151.911559|1¥82 60. 6 20.4 1 33.8 | 387 2.9 1 1.50
Township on State | Baogowvo- 17-25 51,6 |¥1.8 1.6 |150]%566 58. 3 25.1 | 27.4 | 40.7 2.3 | 1.74
Game Lands No. 101; | Cjg oo _- 25-33 020|120 |101.6|1044 1857 59.7 24.6 | 23.6 | 44. 5 2.7 1.82
in open area; IL. of | Cyyo__.__. 33-45 61,7 (1911 19| 1828|1851 65. 5 22.9 | 24.5 | 47.9 5.4 | 1.78
Township Route No. | Copn oo 45-52 1824|1612 | 17107271737 68. 5 20.5122.2 | 51.6 54| 1.80
312 and 700 ft. S, of | Du(lens)__| 52-68 {0 16.7 1910.7 [ 173.9 | 176.9} 1746 39.0 18.2 119.0 | 28.4 | 32.8 |..__..
Township Route No. | Cy______._ 58-72 18,5 186 185 | 181.5(182.1 63. 4 31.4 1 13.7 | 52.7 1.4 ..
341,

Rimer fine sandy loam, | Apj.... .- 0-3 89 81.8 | 83.21857.1 85.7 21. 6 9.7 | 48.3 | 12. 2 ® . 88
0 to 2 percent slopes
(Profile A): In Spring- | Apao_o.o-- 3-9 82,2 | 81.9| £2.9 {8543 | 853 23.2 10.2 | 46.7 | 13.0 2.6 | 1.26
field Township on
‘Paul Duris Farm; 70 | Aggo.o-__ 9-15 8741 81.4| 83,2 (868.3 ] 848 16. 4 52 | 51.6 8.6 9| 1.61
ft. W. of Township
Route No. 310 and | Bojgocoons 15-19 87 81.9| 823 (867.4 | 855 14. 4 7.8 156.5 7.5 .9 | 1.62
0.25 mi. 8. of New
York Central Rail-
road. Baggoo oo 19-22 037 1944|1929 (8644 845 1.9 8.2 | 48. 8 7.0 3.0 | 1. 64

Bosgo o e - 22-32 087 (0169 ;1980 (837.5| 83.0 16. 5 9.4 | 27.3 9. 2 5.8 1 1.64
Cloceeoae 32-38 (20150 | 2054|2033 "340.5 | 1344 232 82 (356|121 1314 [__..__
D__...... 386641 1318|1319 | B3| B41 847 667 19.5 1 28.5 | 45.5 591 1.96

See footnotes at end of table,
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determinations not made]
Mechanical Chemieal analysis
analysis—Con.
Extractable cations (meq./100 gm.) | Degree of base
Cation saturation
Free | CaCOs |exchange Ca/
Textural class Re- | Organic | Nitro- | C/N | iron | equiv- |capacity Mg
action | carbon!| gen ratio | oxide | alent by ] Capac-| Capac- | ratio
Fe,0; NH4A, | Ca Mg H Na K ity by | ity by
NH A, | sum of
cations
pH Percent | Percent Percent | Percenl | Meq./100 . Percent Percent
Silt loam____ .. 4.6 7.91 | 0.474 | 16. 7 2 | 26. 2 9.5 2.2 1239 <01 1.2 ¢ : 4.3
Silt loam__._._ 4.6 2. 08 L1721 12,1 L8 | ... 12.7 3.5 L0147 <1 .3 38 25 3.5
Silt loam______ 4.5 1. 06 .096 { 11.0 1.9 ... 8.7 1.4 L4110 <L 1 .2 23 15 3.5
Silt loam_.____ 4.5 . 56 062 9.0 2.0 ... 6.9 .7 .1 9.4 <. 1 .2 14 10 7.0
Silt loam_.___. 4.7 .29 . 046 6.0 2.4 |\ __.__ 8.1 1.8 .8 9.0 | <. 1 .2 34 24 2.2
Silt loam.___._ 6.3 223 e 2.5 |_._.... 9.5 6.8 2.5 3.2 1 <1 .1 99 75 2.7
Silt loam____.__ 6. 8 R 2 R 2.3 |- 8. 6 6.5 2.2 2.0 .1 .1 103 82 3.0
Silt loam___._. 7.6 20 | 2.3 1 811 19.3 2.8 .4 . .1 275 98 6. 9
Silt loam______ 7. 7. 21 .. 2.0 4 6.3 1180 2.2 | <. 1 .2 .1 325 100 8. 2
Silty clay 7.5 A0 L. 2.6 5 12.7 1 34. 1 6.5 | <. 1 .3 .1 323 100 5. 2
loam.
Silty clay loam_| 24.6 8. 22 582 | 14.1 3.0 _____.. 28. 9 3.3 301342 | <. 1 .8 24 17 1.1
Silty clay loam. 4.3 2. 28 264 8.6 3.8 | ... 21. 5 1.5 1.8 1252 | <. 1 .4 17 13 .8
Silty clay loam_ 4. 4 1. 00 136 7.4 4.0 (... 13. 7 .8 91181 | <1 .3 14 10 .9
Silty clay loam. 6. 2 .31 065 5.0 2.8 |.__..._ 13. 6 7.1 5.2 4.9 .1 .2 93 72 1. 4
Silty clay loam_ 7.4 V28 e 2.3 1 11. 7 7.8 5.6 2.0 .1 .2 117 87 1.4
Silty clay loam. 7.9 V28 oo 2.1 13 9.8121.0 4.5 | <. 1 .2 .1 263 100 4.7
Silty clay loam_ 7.9 26 | 2.1 18 9.2119.8 4.3 <. 1 .2 .2 266 100 4.6
Silt loam._..__ 4.4 2.94 216 | 13. 6 2.2 | __.__ 14. 5 2.2 .6117.2 | <1 .2 21 15 3.7
Silt loam___.__ 4.7 .76 076 | 10. 0 1.9 ______ 9.0 1.5 .6 9.8 <. 1 .2 26 19 2.5
Silt loam._____ 5.0 .39 | .052 80 2.4 |_____._ 87 2.8 1.0 7.7 1 <. 1 .2 46 34 2.8
Silt loam.___._ 6.9 .23 .048 | 5.0 2.5 |....._. 12.7 9.7 3.4 2.9 .1 .1 105 82 2.8
Silt loam....__ 7.8 23 feceee e 2.2 1 10.5 | 17.8 2291 <1 .1 .1 199 100 6.1
Silt loam__.___ 7.9 220 || 2.1 5 9.2121.3 23| <1 <1 .1 258 100 9.3
Silt loam..____ 80 B ° I PR TR 2.0 7 811211 201 <11 <1 NS 286 100 10. 6
oam.___._____ 80 R 2 N 2.0 13 7.1 119.7 L9 <. 11<.1 i | 306 100 10. 4
Silty clay loam. 7.9 N N N 2.0 6 9.9 | 21. 8 241 <1< 1 .2 246 100 9.1
Fine sandy 4.9 3. 45 . 242 | 14. 2 L9 ... 13.5 3.3 1.2 1140 | <. 1 .4 36 26 2. 8
loam.
Fine sandy 5.1 2. 00 L157 | 12,7 2.2 |_..... 9.1 2.0 .5 1102 | <1 .2 30 21 4.0
loam.
Loamy fine 5.6 .23 . 026 9.0 T I 2.4 1.1 .5 2.8 | <1 .1 71 38 2.2
sand.
Loamy fine 6.1 12 . 026 5.0 2.5 | 3.0 1.9 .6 24 1 < 1| <1 83 51 3.2
sand to fine
sandy loam.
Loamy fine 6. 4 .11 019 6.0 2.4 ... 3.5 2.5 . 8 24| <1 <1 94 58 3.1
sand.
Coarse sandy 6. 8 .16 . 023 7.0 2.8 ... 4.5 3.7 1.1 2.0 <1 .1 109 71 3.4
loam,
Fine sandy 7.4 P R I 2.5 <1 3.6 3.6 1.4 1.2 ] <1 .1 142 81 2.6
loam.
Silt loam_____. 7.2 1.08 |l _____ .3 5 3.0 16.8 2.2 4l <1 .2 640 98 7.6
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Taste 7.—Mechanical and chemical

[Lack of data indicates

Mechanical analysis
Size class and diameter of particles (in millimeters)
Soil and location Horizon Depth
Bulk
Very Medi- | TFine Very Other size classes den-
coarse | Coarse | um sand fine Silt Clay sity
sand sand sand | (0.25- | sand | (0.05- |(<0.002)
(2-1) | (1-0.5) | (0.5~ | 0.10) }{ (0.10-| 0.002) 0.2- | 0.02-| >2
0.25) 0.05) : 0.02 | 0.002
Inches Percent Percent Percent Percent Pcreent Percent Percent Percent | Percent | Percent
Rimer fine sandy loam, | Aj____.___ 04 215 8| 203.7 | 215 8 (239 7.0 | 314 3 ) | 16. 0 6 0. 68
0 to 2 percent slopes
(Profile B): In Fair- | Ay __.___ 4-7 2t 5| 2121 | 25621424 2171 31.1 11,2 | 50.2 | 16. 3 1.0 | 100
view Township on
White Swan Farm; Agoo oo 7-11 2, 4| 21,8 | 205.4 20435 2171 30.6 | - 11.2| 50.3 | 16. 4 ® 1. 04
in woods 200 ft. W.
of drainage ditch W, | By________ 11-15 2, 8 | 28| 255 (2146.4 | 217.0] 289 9.6 | 50.8 | 15. 8 ® 1. 20
of Pasadena Drive.
Botooooooo 15-22 209 6| 218 8 [2116.0 |2140.6 | 216.0 19. 2 6.8 | 37.9 9.5 41| 136
1 Bago oo 22-26 221 2.3 22 5 |2278.3 | 226.3 10. 7 3.81 739 6. 2 ® 1. 38
Craceoas 26-35 22 1 22 2 22,3712276.0 ] 226.0 12. 1 53761 8.1 Q) 1. 43
Coteeeeo o 35-46 2.2 (2211 22,3 (227821 25,5 8.6 7.0 756 5.7 1.6 | 1. 48
Cozoeean 46-55 21,2 2.7 22,6 |2285.9 | 224. 4 3.9 3.3 717 2.9 1.8 | .47
Cyomean 55-58 |2841.7 | 7.0 23,8 |2230.0 | 225. 4 11. 4 3.7136.9 6.8 1536 _.____
Dy 58-76--| 232.2 | 1.7 | 2812 (2310.3 |2225.2 | 488 10.6 | 55.7 | 26. 5 4.6 |oooo-
Dalton silt loam, 0 to 3 | Aj.___.___ 0—4. # 1.0 .7 .6 2.8 4.7 66. 8 23.4 285 | 44. 9 ) S P
percent slopes (Pro- Ago oo 4-6 %5 % 8 21,6 | 23.0| 255 68. 6 21.0 | 31.2 | 44.9 |[<1 |...___
file A): 3 mi. E. of Agguceno. 6-10 B4 8.7 26| 2129 | 215 2 69. 5 20,71 30.7 | 45.9 |[<1  |._.-__
Cranesville and 0.5 Bigaaoeo-- 10-17 630 |23,2|225|265(2075 58. 5 18.8-1 33.0 | 36.8 | 12 |__.___
mi. S, of Trinity Bogocao-- 17-35 36 |23.9|2221|2750)| 759 61.°1 18.4 | 27.0 | 43.0 | 20 |...__.
Lutheran Church. Coeeeee 2 35-42 74,0 273.8| 27206 |757|%6.6 58. 4 18.0 | 29.5 | 38.8 | 26 |._____
Dalton silt loam, 0 to 3 | Ap.oo__.__ 0-7 21,2 | 2127|212 1|252|258 57. 4 25.6 | 28.6 | 37.6 |<1 |o_._-_
percent slopes (Pro- Ag o 7-8 201,0 | 2124|2026 2158|264 52.7 20,1279 | 34.4 <1 |-__-__
file B): 2 mi. E. of
Cranesville and 70 Bogooooooo 8-18 219 1 | 2142|213, 4| 2071|278 52. 7 22.7 | 32.7 | 31.7 A I
ft. 8. of Cranesville- | Bom..o__-_ 18-26 85 8| 26284820129 (21112 43. 6 15.5 | 38.1 | 241 |35 |._____
Franklin Center (O 26-34 | 86,0 873|285 172185283 48. 8 16,0 | 32.6 | 29.3 | 16  |--.-__
Road.
1 Common, smooth, light-brown to black concretions. 8 Pew, smooth, light-brown to black concretions.
2 Spil-water ratio of 1 to 5 instead of 1 to 1. ® Few, smooth, light-brown and black concretions. Also,
3 Common, smooth, light-brown to black concretions. Also, common CaCOQ; concretions.
few mica flakes. 10 Few, smooth, light-brown concretions.
4+ Common, smooth, light-brown to black concretions. Also, it Few, smooth, light-brown concretions. Also, common CaCOs
common CaéOg concretions. concretions.
5 Common, smooth, light-brown to black concretions. Also, 12 Few, smooth, black concretions.

few mica flakes and common CaCOj concretions.
6 Trace.
7 Mostly sandstone fragments (?).

In the valleys the glacial ice was thick and melted
slowly. Melt water running off the ice deposited coarse
gravel as small hills or kames along the edges of the val-
leys. It carried the finer material farther from the ice
front and deposited it in nearly level areas marked by a
few potholes formed by the melting ice. Silt and clay
were carried and deposited in still water as lake (lacus-
trine) or stream sediments.

13 Few, smooth, black concretions. Also, few CaCOj; concretions.
14 Many, light-brown coneretions and few, black concretions.
15 Few, light-hrown to black concretions.

The glacial ice disrupted the drainage pattern in the
area. It reversed the dirvection of stream flow in some of
the valleys and caused the streams to find new outlets in
othevs. After the ice melted, the streams in some of the
large valleys were too small to continue the process of
natural, or geologic, erosion at the former rate. In these
places streams, such as French Creek, now meander back
and forth across the flood plain. Where large streams, as
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analyses of selected soils—Continued

determinations not made]
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Mechanical
analysis—Con. Chemical analysis
| . )
Iixtractable cations (meq./100 gm.) | Degree of base
Cation saturation
Free | CaCOj |exchange Ca/
Textural class Re-  |Organie| Nitro- | C/N | iron | equiv- capacity Mg
action | carbon gen ratio | oxide | alent by ] Capac-| Capac- | ratio
Fea Oy NH,A, Ca Mg H Na K ity by | ity by
NH;A,| sum of
cations
pH Percent Percent Percent | Percent | Meq.[100 g. Percent Percent
Fine sandy 3.9 5,321 0.528 | 10.1} 1.6 |._.____ 33. 3 5.0 1.0 | 36.8 |<0.1 0.3 19 15 5.0
loam.
Fine sandy 4.2 3. 00 . 127 | 23.6 2.3 |oo.._ 13.0 3| <. 11225 | <. 1 1 3 2 ...
loam.
Fine sandy 4.3 1. 89 .095 | 19.9 2.4 | __ 9. 6 2 21159 <1 1 5 3 1.0
loam.
Fine sandy 4.4 . 82 . 051 | 16.0 L4 .. ____ 5 8 1< 9.8 | <. 1 1 3 2 ...
loam.
Fine sandy 4. 4 .55 . 034 | 16.0 L5 | . 4.0 .1 1.3 .71 <1 1 38 16 1
loam.
Loamy fine 4.6 .39 .033 | 12.0 1.2 | _ 2.6 | <. 1 2 571 <1 1 12 L I
sand.
Loamy fine 5.4 0 E- 2 R I 8 [_____. 2.9 1.9 . <. 1 20| <. 1 1 69 50 [L__._.
sand.
Loamy fine 6.3 23 o |ooC 1.2 .. 3.7 2.8 4 L6 <1 1 89 67 7.0
sand.
Fine sand..___ 6.9 b1 I R 6 <1 1.7 .31 .4 .81 <1 .1 106 69 3.2
Loamy coarse 7.5 V200 oo 7 3 20| 357 .9 A< .1 225 92 3.9
sand. .
Loam_.._._____ 7.4 73 . .3 7 2.1 17.7 L1 <1< 1 .2 905 100 16. 1
Silt loam______ 4.7 0.4 || e
Silt loam______ 4. 4 200 ||| e |||
Silt loam______ 4.5 L vy R Uy o) MO MO N AU M IO R R
Silt loam______ 5. 6 S o o OO Uy R I A
Silt loam______ 7.7 B (G20 PR FOUSUPDION NS T o OO MRS M e A
Silt loam______ 7.9 B 5 T P ROV O 0 (RO USRS (SRS (RO (R A A AR A
Silt loam______ 4.6 | 253 | | | |__._ JAO RO U NSO R AU SO R A I
Silty clay 4.7 L ) OO RSOOSR ESOuivon) M N O
loam.
Silt loam___ ___ 4.9 2 R OO SR NI NSRS R R AU AN
Toam_________ 6. 5 A3 L. S50 A R O ) MV NP A I IR
Loam.___._____ 7.1 B S U SR £ ' RO U IR S AT A AR A
1 Few, light-brown to black concretions. Also, few CaCO, * Few, smooth and irregular, black concretions or minerals.

. coneretions.
7 Few, light-brown to black concretions.
concretions and few mica flakes.
18 Few CaCOQj; concretions.

Also, few CaCOg;

% Few, smooth, light-brown to dark-hrown concretions. Also,
many sandstone fragments.
* Few, smooth, light-brown to dark-brown concretions. Also,

many sandstone fragments and few CaCOj concretions.
# Few, smooth and irregular, light-brown to
concretions.
22 Few, smooth and irregular, black concretions or minerals,

dark-brown

Conneaut Creek and Elk Creek, flowed through small
valleys, they rapidly cut narrow, steep-sided gorges to
handle the flow of water.

Enough time elapsed between the Early and ILate
stages of the Wisconsin glaciation to cause distinet dif-
ferences in the development of stream drainage. In areas
covered by glacial till of the Early Wisconsin stage, the
drainage pattern is well developed and the streams pro-

Also, few CaCOy concretions.

% Some organic matter.

% Common, smooth and irregular, light-brown to dark-brown
concretions,

% Few, smooth and irregular, light-brown to dark-brown conere-
tions.  Also, few sandstone fragments.

¥ Few, smooth and irregular, light-brown to dark-brown con-
cretions.  Also, few sandstone fragments and few CaCO, concre-
tions.

% Few, smooth and irregular, light-brown to dark-brown con-
cretions.  Also, many sandstone-siltstone fragments.

vide good surface drainage. In areas covered by glacial
till of the Late Wisconsin stage, however, the drainage
pattern is poorly developed and surface drainage is re-
stricted ; many of these areas are very poorly drained.
The ice front alternately advanced and retreated. The
farthest advance made during the Wisconsin glaciation
is marked by a terminal moraine of glacial till that is in
the southeastern corner of the county; this moraine ex-
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tends in a southwesterly direction into Crawford County.
Later advances of the 1ce front are marked by moraines
or their remnants extending southwest and northeast
across the county.

The water level of Lake Erie fluctuated during the final
retreat of the ice front. The location of the shoreline at
different periods in the past is marked by gravelly beach
ridges that extend in a southwesterly direction across the
county parallel to the present shorelne. Low-lying areas
between the beach ridges contain deposits of silt and clay.
These areas were formerly covered by slack-water lakes
or lagoons that were cut off and protected from.the cur-
rent of Lake Erie by the beach ridges. Gently sloping
areas of stratified silt and sand with a gentle slope toward
Lake Erie make up the lake plain of these glacial lakes.

The glacial till of Erie County. is unusual in that, in
most places, it contains almost no stones. An area of
stony soils occurs near Colts Stafion, however, in the
eastern part of the county. Another area containing a
few, scattered stones lies on the plateau southeast of Mid-
dleboro (McKean). Most of the stones are granite, but
some are quartzite and sandstone. The stony areas are
used largely as permanent pasture.

Lake bluff erosion

The shoreline of Lake Erie consists of a narrow beach,
10 to 50 feet wide, that lies at the base of a steep bluff, 50
to 75 feet high. The only interruption in the shoreline
is a baymouth bar, known as Presque Isle, that extends
into the lake to the northwest of the city of Erie. Grad-
ually, the shoreline is submerging and becoming lower
than the outlet of the lake. The rate of submergence is
very slow, being measured in hundredths of an inch per
year. Nevertheless, over the centuries the erosive force
of the waves has formed the steep bluff along the shore-
line.

Between the New York boundary and the city of Erie,
the lacustrine deposits are less than 25 feet thick and
residual shale of the Devonian age is exposed at the bot-
tom of the lake bluff. Consequently, this part of the
shoreline has a rock-defended terrace of shale bedrock.
Even though the shale is more resistant to wave action
than the lacustrine materials, wave erosion is active and
lake bluffs are forming in the shale. The shaly material
cannot be stabilized by vegetation.

Between the city of Erie and the boundary separating
the county from Ohio, lacustrine deposits extend from the
top of the bluff to the level of the lake. The bluff is not
protected by shale. Vegetation grows on the bluff, but
if the plant cover is removed, severe erosion occurs (fig.
10). If the vegetation is destroyed in only a small area,
erosion becomes active. Once started, it soon damages
areas that are protected by vegetation. '

The lake bluff faces north and is occupied by soils that
are not particularly droughty. In places that are not too
steep, grass will stabilize the soil until woody plants can
take over. In steeper areas natural erosion will grad-
ually reduce the degree of slope and in time permit grass
and woody vegetation to stabilize the soil. Grass can be
established even on the very steep bluffs. The Pennsyl-
vania Department of Highways has successfully estab-
lished a cover of plants on roadbanks in similar condition.

SOIL SURVEY SERIES 1957, NO. 9
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Figure 10.—Severe erosion has occurred on the lake bluff north of
West Springfield. The bluff was not protected by vegetation nor
defended hy exposed bedrock.

On the steep slopes a cover of grass will not prevent
slumping. Silty material withstands slumping better
than either coarse sand and gravel or fine clay. Because
woody plants have strong, long-living root systems, they
hold so1l material more effectively than coes grass. )

Beach and stream erosion

_The narrow beaches along Lake Erie are subject to ac-

tive geologic erosion. Frequently, all the beach deposits
are removed from an arvea during a storm. A succeeding
storm, however, will wash new deposits onto the area.
The beach along the lake bluff is composed largely of
fl‘aggy ageregate that is laid down in a shingled pattern.
The covered part of the flagstone faces the lake; the flag-
stone is resistant to waves breaking on the beach and
gives optimum stabilization to the rest of the beach ma-
terial. If this pattern is disturbed, the material erodes
easily.

The shingled arrangement is also characteristic of riv-
erwash that is forming islands and bars in and along
streams. The covered, or protected, end of the stone
points upstream toward the force of the flow. This pat-
tern is pronounced on flood plains. If one stands on a
gravel bar and looks downstream, it is like looking down
from the top of a shingled roof. Looking upstream is
like standing on the ground and looking up at a shingled
roof—the exposed edges of the stone are seen.

Most storms severe enough to cause beach erosion occur
in winter and early in spring. Frequently, no damage is
done, because the beach is coated with ice. Geyserlike ice
mounds form on the beaches in winter.

Climate

The climate of Erie County is greatly influenced by the
waters of Lake Erie. In fall and winter cold air reaching
the area is moderated in temperature by the warmer wa-
ter of the lake. In spring and summer warm air is mod-
erated by the cooler lake water. This moderating effect
is most noticeable from the shoreline to 5 or 6 miles inland
and disappears entirely from 8 to 16 miles inland. As a
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result, the climate of the lake plain differs markedly from
that of the upland. This is shown in table 8, which gives
climatic data for two weather stations in the county.

The data given for the weather station at Erie is repre-
sentative of the climate of the lake plain. That given for
Corry is fairly representative of the climate in the inland,
or upland, area. These statistics were taken from reports
published by the U.S. Weather Burean.

As shown in table 8, the average annual precipitation
ranges from 37.28 inches at Erie to 43.68 inches at Corry.
The average yearly temperature is 49.3° F. at Erie and
47.8° F at Corry.

Figure 11 shows the average dates for the last killing
frost in spring for different parts of the county; figure 12
shows average dates for the first killing frost in fall. The
growing season averages only 119 days in the southwest-
ern part of the county but averages 194 days on the lake
plain. Also, the growing season becomes progressively
longer as one moves in a southwesterly direction along
the lake plain. For example, the growing season increases
from 194 days in Erie County to 203 days in Cleveland,
Ohio.

Partly because of variations in the amount of annual
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precipitation and in the length of the growing season, the
lake plain and the upland are used for different types of
agriculture. Grapes, other fruits, and early maturing
vegetables are grown on the lake plain. Late-maturing
vegetables, potatoes, cabbage, and cauliflower are pro-
duced on the better drained soils in the interior part of
the county. Dairy farming predominates on the poorly
drained soils of the upland and bottom land.

The climate of the county affects the value of the soils.
For example, a Volusia soil that occurs in an area where
the climate is favorable for grapevines is more valuable
than the same soil occurring in an unfavorable location.

Water Supply

The shale that underlies the county has a limited ca-
pacity for storing ground water. Nevertheless, abundant
water of good quality occurs under the outwash gravel of
the valley fill and the gravelly beach ridges of the lake
plain (5). Springs hold only a limited amount of ground
water. The water is of low quality and usually is high in
sulfur and iron. In some parts of Summit and Elk Creek
Townships, salt water lies within 80 feet of the surface.

Tarve 8.—Temperature and precipitation at two stations in Erie County, Pa.

[Porr Erre Arrporr, Iirie County, ELEvaTion 732 FEET)

[CorrY, Erie Counry, ELEvaTioN 1,420 FEET]

Temperature ! Precipitation 2 Temperature ! Precipitation 2
Month Abso- | Abso- Driest | Wettest| Aver- Month Abso- | Abso- Driest|Wettest| Aver-
Aver-|{ lute | lute | Aver-| year | year age Aver-| lute | lute | Aver-| year year age
age | maxi- | mini- | age |(1934)| (1950) | snow- age |maxi- | mini-| age |(1941)] (1945) |snow-
mum | mum fall mum | mum fall
°F. °F. °F. Inches | Imches Tnches Inches °F. °F, ° F. Inches | Inches Inches Inches
December..__{ 31.9 70 —2 1274 ] 1.50 3. 03 12. 6 || December.___[ 29.0 68 | —22 | 3.56 | 2. 71 2. 32 21.7
January______ 27.8 72| —13 | 2.76 | 2.04 6. 25 12. 6 {| January______  26. 8 70 | —24 | 3.51 ] 2.61 2. 48 18. 0
February__._. 26. 9 66 | —19 | 2.44 | 1. 01 4. 97 10. 4 || February.____ 25.3 69 | —30 {291 (279 3. 07 17. 7
Winter__.__ 28. 9 72 | —19 1 7.94 | 4.55 | 14. 25 35.6 Winter._... 27.0 701 —30 | 9.98 ¢ 811 7. 87 57. 4
March_______ 34. 6 82 | —10 | 2.76 | 2. 36 4. 41 8 2 || March.______ 33.9 82 | —14 1 3.91 | 1.76 4. 87 16. 3
Aprilo . ______ 45. 4 83 18 ( 3.03 { 2.10 4.12 2.8 || April._____.__ 45. 7 88 9138|221 4. 44 2.7
May__.._.._._ 56. 7 89 21 | 3. 40 .55 2. 64 1} May._._.____ 56. 5 91 21 | 3.68 ] 1. 44 4. 16 ©)
Spring_ __ _. 45. 6 8) | —10 | 9.19 | 5. 01 | 11.17 11.1 Spring. ____ 45. 4 91 | —14 [11.48 | 5.41 | 13. 47 19.0
June____.__.___ 66. 8 94 37 | 3.31 | 1.45 2.19 0 June_________ 66. 4 99 301438} 3.88 6. 03 ©)
July_.__ .. __ 71.7 96 44 | 3.27 1 1. 90 6. 12 0 July__ . 70. 5 110 351 3.71 | 2.62 2. 42 ®)
August_._____| 70. 1 92 42 1 3.16 | 3.15 3. 98 0 August_.._.__ 68. 2 99 32 13.24 1277 3. 32 0
Summer____] 69. 5 96 37 19.74 | 6.50 | 12. 29 0 Summer____| 68. 4 110 30 [11.33 | 9.27 | 11. 77 ®)
September.___| 64. 2 08 33 1 3.50 | 2.93 4. 48 ® September..__| 61.7 96 27 | 3.73 | 2.63 8. 38 ®
October______ 53. 4 88 25 | 3.55 | 1. 89 3.71 1.2 || October.__.__ 51.0 88 11 ] 3.19 | 4. 88 6. 57 .6
November_.._| 41. 8 81 9336|296 8. 93 7.6 || November.___| 38. 8 78 —2 1397|179 3. 51 14. 4
Fall______. 53.1 98 9 10.41 | 7.78 | 17.12 8 8 Fall.___.._ 50. 5 96 —2 ]10.89 | 9.30 | 18. 46 15.0
Year._... 49.3 98 | —19 |37.28 |23. 84 | 54. 83 55. 5 Year_____ 47. 8 110 | —30 |43. 68 |32. 09 | 51. 57 91. 4

! Port Erie Airport: Average temperature based on an 83-year
record, through 1958; highest and lowest temperatures, on a 13-year
record, through 1952. Corry: Average temperature hased on a
20-year record, through 1952; highest temperature, on a 19-year
record, and lowest temperature, on a 20-year record, through 1952,

2 Port Erie Airporl: Average precipitation based on an 85-year
record, through 1958; wettest and driest years based on a 49-year

532037—60——8

record, in the period 1910--58; snowfall based on a 74-year record,
through 1958. Corry: Average precipitation based on a 20-year
record, through 1952; wettest and driest years based on a 22-year
record, in the period 1931-52; snowfall based on an 18-year record,
through 1952.

3 Trace.
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Figure 11.—Average dates of the last killing frost in spring for
different parts of Erie County.

In most parts of the county, the relief is favorable for
the impounding of large amounts of surface water. Also,
the adequate amount of precipitation and the low rate of
infiltration permit water to collect on the surface. Take
Trie is the source of water for the city of Erie. Water for
supplemental irrigation is obtained from the larger
streams. Where feasible, it could be obtained from Lake
Erie.

The larger streams in the county flood each year after
the spring thaw. These floods are anticipated, however,
and cause little damage. Flash floods occur occasionally
along the smaller streams, generally during July and Au-
gust when rainfall is heavy. A disastrous flash flood oc-
curred along Mill Creek, which flows through the city of
Erie, after a cloudburst in August of 1915. Thirty-seven
people were drowned, and property damage was estimated
at several million dollars. A structure has since been built
in Mill Creek at Glenwood Park to collect debris and thus
prevent a recurrence of this disaster.

I
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| ]
T A DU O N Y s

Before Sept. 25

Figure 12.—Average dates of the first killing frost in fall for dif-
ferent parts of Erie County.
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Native Vegetation

The original vegetation in Krie County was nearly all
forest. Most of the trees were hardwoods, but there were
some pines and hemlocks. All of this native vegetation
has since been removed. The forest types that now pre-
dominate differ from those making up the original vege-
tation.

Studies made of the original forest types in this area
show that beech-sugar maple and beech-red maple forest
types predominated.? Less important forest types were
the white elm-white or black ash-red maple; chestnut-oak;
Northeast conifer; and oal-hickory. ’

Chestnut grew mainly on the lake plain, presumably on
the gravelly soils. Beech, maple, and white pine domi-
nated on the slopes south of the watershed that divided
the Ohio and St. Lawrence drainage systems. Beech and
sugar maple grew on sloping, poorly drained soils, and
beech and red maple grew on nearvly level, poorly drained
soils. Iemlock, black ash, and larch or tamarack domi-
nated in the swampy areas. Oaks were scattered through-
out the area. On the better drained soils, white, red,
black, scarlet, and chestnut oaks grew.

Population

The population of Erie County was 219,388 in 1950.
The population of the city of Erie was 130,803, In 1950,
only 2.9 percent of the total population worked on farms.
The rural farm population has remained about the same
since 1930. It has showed a steady decrease, however, in
proportion to the increase in total population.

The large urban population has given good local mar-
kets for farm produce and has led to the need for addi-
tional recreational facilities. As a vesult, a large acreage
has been set aside for public parks and many additional
aveas have been used for private parks and gun clubs,

Transportation and Markets

Erie County has abundant transportation facilities,
most of which are concentrated along the lake plain.
Much of the lake plain has been set aside to provide rights-
of-way and service facilities for railroads and highways.

The New York Central Railroad and the New York,
Chicago and St. Louis Railroad (Nickel Plate Road)
cross the county along the lake plain. In the inland part
of the county, a line of the Pennsylvania Railroad con-
nects Torie, Union City, and Corry with the north-central
part of the State. Another line of the Pennsylvania Rail-
road, extending between Erie and Pittsburgh, serves the
towns of Girard and Albion. The Frie Railroad extends
from Buffalo, N.Y., to Corry and Union City. The Bes-
semer and Lake Erie Railroad, a road built to carry iron
ore, serves Albion, in the southwestern corner of the
county.

Erie County has more than 2,000 miles of public high-
ways. Most of the roads are improved. The roads on
well over half of the mileage are paved. A superhighway,
the Erie Thruway, is being constructed just south of the

AND THE VAS-
Thesis,

3Hicks, L. E. THE ORIGINAL FOREST VEGETATION
CULAR FLORA OF NORTHEASTERN OHIO-ASHTABULA COUNTY.
Ph. D., Ohio State Univ, 1934.
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lake plain. It will run parallel to U.S. Highway 20 and
State Highway 5, which follow the lake plain in a south-
westerly direction. U.S. Highway 20 connects North
Last, an important community on the northern part of
the lake plain, with the city of Erie.

U.S. Highways 6 and 6N run from east to west across
the southern part of the county. They serve the towns of
Corry, Union City, Edinboro, Albion, and West Spring-
field. ' U.S. Highway 19, connecting Erie with points
south, crosses the center of the county. It serves the town
of Waterford. Several State routes cross the county and
connect local communities with the main highways.

The Port Iirie Airport is located on the lake plain west
of the city of Erie. The city of Erie is an important port
on the St. Lawrence Seaway for shipping products to and
from the area. This port and the other good transporta-
tion facilities in other parts of the county have helped to
promote industrialization, not only in and around the city
of Trie, but also in inland cities and towns. Corry and
Union City, in particular, have become important indus-
trial centers.

Agriculture

Diffevent kinds of agriculture are practiced in various
parts of Erie County. The kind of farming depends not
only on the type but also on the location of the soil. For
example, a soil on the lake plain, unlike a soil of an inland
area, 1 subject to the moderating effect of the waters of
Lake Frie; therefore, it may be especially suitable for
the growing of either vegetables or fruits.

Vegetables are grown for commercial use mainly on the
fine sandy lacustrine soils of the lake plain southwest of
the city of Erie; most grapevines and orchards are on the
silty lacustrine and gravelly soils of the lake plain north-
east of Irie. On the glacial till soils of the upland, dairy
farming predominates although some cabbage and cauli-
flower are grown as cash crops. Also, potatoes are a major
crop on the gravelly soils formed on glacial outwash of
the inland valleys.

About 60.6 percent of Frie County, or 314,971 acres,
was in farms in 1954. This is a decrease of 132,720 acres
since 1910, when the total acreage in farms reached an all-
time high. The average-size farm in 1954 was 94.9 acres.
Approximately 97 percent of the farm operators were full
owners or part owners of their farms.

Crops

Slightly more than half of the income from all farm
products sold in Erie County in 1954 was from crops.
Fruits and nuts accounted for approximately 92.8 percent
of the farm income; field crops, other than vegetables and
fruits and nuts, accounted for an additional 17.1 percent;
horticultural specialties accounted for approximately 7.7
percent; and vegetables grown for sale accounted for ap-
proximately 2.9 percent. ,

Orchard fruits and grapes—Fruit production in Frie
County is concentrated in a strip, 5 or 6 miles wide, that
runs along the lake front. Most of the orchards and vine-
yards are northeast of the city of Erie. In this area the
tempering effect of the lake water on temperature and the
cool, humid climate during the growing season favor the
growing of fruit trees and grapevines. The favorable cli-
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mate compensates for the shallowness of the root zone in
the poorly drained soils, as well as for the droughtiness of
the sandy and gravelly soils. Grapes are the most impor-
tant from the standpoint of amount of fruit produced,
and sour cherries rank next in importance. The number
of fruit trees and grapevines of all ages in the county in
1954 were reported as follows:

Number
Apple trees . 69,716
Peach trees . __ .. ___ .. 78,731
Pear trees . 10,868
Cherry trees _____ o 199,666
Plum and prune trees __.__________________________ 21,595
Grapevines _.____ _____________ . _______ 5,108,767

These figures do not include the trees and vines on
farms that had less than 20 trees or vines.

The short growing season limits the choice of fruit trees
to early maturing varieties. McIntosh and Jonathan are
the leading varieties of apples. Concord is one of the
leading varieties of grapes. Peaches and cherries grown
in this county mature about 1 month later than the same
varieties grown in the southern part of the State.

The number of apple trees of all ages has shown a
steady decrease since 1910 when there were 312,269 apple
trees in the county. The yield has shown a slight in-
crease. Peaches likewise show a decrease in the number
of trees. In 1910, there were 253,457 peach trees of all
ages in the county. The number of grapevines has in-
creased steadily since the early 1900’s. The number of
cherry trees likewise has increased steadily. In 1940, there
were 151,710 cherry trees of all ages in the county as com-
pared to 199,666 in 1954.

Field crops—Field crops are less important as a source
of farm income in Erie County than orchard frnits and
grapes. The acreages of the principal field crops grown
in the county in 1954 were as follows:

Acres

Corn for all purpoSes —
Oats, threshed or combined .__. . __________ 15,138

Wheat, threshed or combined ______________________ 10,912
Buckwheat, threshed or combined __..__________.____ 1,919
Rye,” threshed or combined ________________________ 366
Hay crops (land from which hay, excluding soybean

hay, was cut) e ______ 46,884

Corn is the principal grain crop in Erie County. In
1954, slightly more than halt of the crop was harvested
for grain, and most of the rest was cut for silage. The
average yield of corn per acre has increased almost 100
percent in the past 80 years. Oats and wheat are the most
important of the small grains. A large part of the oats
are fed on the farm. Buckwheat, once an important crop,
has declined steadily in acreage. In 1909, buckwheat was
grown on 9,776 acres as compared to 1,919 acres in 1954,
Rye also once occupied a much larger acreage; in 1909,
it was grown on 3,378 acres. ) )

Hay and forage crops are important in this county be-
cause they provide feed for the dairy cattle and other live-
stock and are also a cash crop. In 1954, clover, timothy,
and mixtures of clover and grasses were cut for hay on
40,206 acres. Alfalfa and alfalfa mixtures, cut for hay,
were grown on 2,773 acres. Grass silage was made from
grasses, alfalfa, clover, or small grains grown on 2,756
acres, and other crops, including small grains cut for hay,
were grown on 1,149 acres. )

Truck crops—Truck crops are an important source of
income in Erie County. In 1954, a total of 2,861 acres of
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vegetables was reported harvested for sale. Potatoes were
harvested for home use or for sale on an additional 4,690
acres.*

Early maturing vegetables are grown mainly on the
well drained and moderately well drained soils on the lake
plain in the western part of the county. Iere, the grow-
Ing season is longer than elsewhere in the county and the
soils have a fairly coarse texture so that they warm up
early in spring. Asparagus is usually grown on the well-
drained fine sands in this area. Vegetables that mature
during the summer arve grown on the fine-textured lacus-
trine soils that are somewhat poorly drained to poorly
drained.

Cash crops include potatoes, some late-maturing cab-
bage, and cauliflower. TLate-maturing vegetables, pota-
toes, cabbage, and cauliflower are grown on the well
drained or moderately well drained upland soils on glacial
till in the intervior part of the county.

Horticultural specialties—Nursery products grown for
sale are important in Trie County. Nearly 8 percent of
the income from the sale of farm products is derived from
the sale of nursery products. Trees, shrubs, vines, and
ornamentals are the most important of these products, but
cut flowers, potted plants, florist greens, and bedding
plants are also grown for sale, as well as some vegetables
grown under glass, flower seeds, vegetable seeds, vegetable
plants, and bulbs.

Livestock and livestock products

Livestock and livestock products are less important as
a source of income in Erie County than crops. Neverthe-
less, they accounted for 48.1 percent of the income derived
from all farm products sold in 1954. In that year, the
census of livestock in the county showed the following:

Number
Cattle and calves oo 46,363
Horses and mules — .o oo 1,743
Hogs and pigs oo 7.000
Sheep and lambs 2543
Chickens, 4 months old and over _____ .. . _._____ . 201,301
Turkeys raised o 15499
Ducks raised .o e 4,082

Nearly half of the cattle are milk cows, principally Hol-
steins. There ave few beef cattle in the county. Practi-
cally all of the beef produced for local use is from dairy
breeds. The dairy farms ave largely in the upland. Here,
the growing season is about 5 months long.

In 1954, nearly 123 million pounds of whole milk and
more than 89 thousand pounds of butterfat were sold.
Other livestock products inclnded 144,971 chickens and
more than 1 million dozen eggs sold. In addition, 13,603
pounds of wool was shorn.

Sheep raising was once important in the county, but
the number of sheep has decreased steadily since 1850
when there were 66,705 head in the county. Horses and
swine have also decreased in number.

Agricultura‘l improvement programs

As farming has become more complex and scientific,
various programs have helped its advance in the county.

* Does not include acreage for farms with less than 20 bushels
harvested. Cabbage, green lima beans, sweet corn, cauliflower,
and tomatoes are among the truck crops grown on the largest
acreages.
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The farmers of the county arve served by most of the pub-
lic soil and agricultural agencies. These agencies have
carried on research and have taught and demonstrated
many practices that will improve the soils and soil man-
agement. These include the following:

(1) The Pennsylvania Agricultural Experiment Sta-
tion has a substation near Novth East. At this sub-
station, research is conducted in horticulture.

The Pennsylvania State College of Agriculture
conducts research in the management of soils and
crops, including the testing of crop varieties. Ex-
periments are conducted on private farms through-
out the county.

The Pennsylvania Depavtment of Forests and Wa-
ter gives technical assistance in helping solve farm
woodland problems.

The Erie County Agricultural Extension Associa-
tion collects local agricultural information, togeth-
er with pertinent information from wider sources,
and makes it available to the public.

The Farmers Iome Administration services the
long-term agricultural credit needs of the county.
The Federal Extension Service provides 4-II pro-
grams for rural youth, and the schools have voca-
tional agricultural programs.

An organized soil conservation program is carried
out by the Erie County Soil Conservation District
with the assistance of members of the Soil Conser-
vation Service and other agencies.

(2)

(3)

(4)

(5)
(6)

Glossary

[Definitions were taken from glossaries published in the Journal
of Soil and Water Conservation (9) ; Soil Science Society of Amer-
ica Proceedings (10) ; Soil, the 1957 Yearbook of Agriculture (11);
and Soils and Men, the 1938 Yearbook of Agriculture (12)]

Aeration, soil. The process by which air and other gases in the
soil are renewed. The rate of soil aeration depends largely on
the size and number of soil pores and on the amount of water
clogging the pores.

Aggregate, soil. Many fine soil particles held in a single mass or
cluster, such as a clod, crumb, block, or prism., Many prop-
erties of the aggregate differ from those of an equal mass of
unaggregated soil.

Catena, soil. A group of soils within a soil zonal region developed
from similar parent material but with unlike soil character-
istics because of differences in drainage or relief.

Cation-exchange capacity. A measure of the adsorptive capacity
of a soil for bases, or the amount of bases that can be ahsorbed
by a given amount of soil, expressed in terms of milliequival-
ents of monovalent cation absorbed from a neutral solution
by 100 grams of soil. Generally speaking, a soil with a fairly
high exchange capacity is preferred to one with a low ex-
change capacity because it will retain more plant nutrients
and will be less subject to leaching. (Formerly called base-
exchange capacity.)

Clay. (1) Small mineral particles of the soil, less than 0.002 milli-
meters in diameter. (2) Soil material containing 40 percent
or more clay, less than 45 percent sand, and less than 40 per-
cent silt.

Colluvial soil material. Soil material that has moved downhill and
has accumulated on lower slopes and at the bottom of the hill.
Colluvial material is moved downhill by the force of gravity
and, to some extent, by soil creep, frost action, and local wash.

Consistence. The combination of properties of soil material that
determine its resistance to crushing and its ability to be
molded or changed in shape. Consistence depends mainly on
the forces of attraction between soil particles. Terms com-
monly used to describe consistence are as follows:
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Cemented.  Soil is hard and brittle and is little affected by
moistening.

Firm. When moist, soil crushes under moderate pressure be-
tween thumb and forefinger, but resistance is distinctly
noticeable.

I'riable. When moist, soil crushes easily under moderate pres-
sure between thumb and forefinger and coheres when
pressed together.

Hard. When dry, soil is modern tely resistant to pressure; it is
barely breakable between thumb and forefinger.

Loose. When dry or moist, soil is noncoherent.

Nonplastic. When wet, soil cannot be formed into the shape of
a wire.

Nonsticky. When wet, soil does not adhere to thumb or fore-
finger after release of pressure.

Plastic. When wet, soil is readily deformed by moderate pres-
sure but is cohesive ; wire formable.

Sticly. When wet, soil adheres to thumb and forefinger; it
tends to stretch somewhat and pull apart rather than pull-
ing free from either digit. ’

Drainage, soil. (1) The removal of excess surface or ground water
from land by means of surface or subsurface drains. (2) The
effect of soil characteristics that regulate the ease or rate of
natural drainage. Soil is said to be well drained when the
excess water drains away rapidly and poorly drained when
the excess water drains away so slowly that it interferes
seriously with tillage or plant growth.

Mole drain. TUnderground tubular channel in the soil con-
structed with a mole plow consisting of a short, pointed
cylinder of iron, 4 to 6 inches in diameter, and connected to
the beam by a sharp shank 4 feet long, -The plow is pulled
along the course of the desired drain with the cylinder at a
depth of 2 to 3 feet.

Tile drain. Concrete or pottery pipe placed with suitable spac-
ing and at suitable depths in the soil or subsoil to provide
outlets for water in the soil.

Dune. A mound or ridge of loose sand piled up by the ‘wind; com-
mon where sand is abundant and wind is usually strong as
along the shores of lakes and the sea and in some desert and
semidesert areas.

Eluviation. The removal of material from a soil hovizon by down-
ward or lateral movement in solution and, to a lesser extent,
in colloidal suspension.

Erosion. The detachment and movement of the solid material of
the land surface by wind, moving water, or ice, and by such
processes as landslides and creep.

Normal (geologic). The erosion that takes place on the land
surface in its natural environment undisturbed by human
activity. It includes (1) rock erosion, or erosion of rocks
on which there is little or no developed soil, as in stream
channels and rocky mountains, and (2) normal soil erosion,
or the erosion of the soil under its natural condition or na-
tive vegetative cover undisturbed by human activity.

Accelerated. Erosion of the soil or rock over and above normal
erosion brought about by changes in the natural cover or
ground conditions, including changes caused by human ac-
tivity and those caused by lightning or by the invasion of
rodents.

(a) Sheet—Removal of a more or less uniform layer of
material from the land surface, The effects are less
conspicuous than those of other types of erosion that
produce large channels. Trequently, in sheet erosion.
the eroding surface consists of numerous very small
rills.

(b) Rill—Erosion by water, which produces small channels
that can be obliterated by tillage.

(¢) Gully—Erosion by water that produces channels larger
than rills. Ordinarily, these channels carry water only
during and immediately after rains or following the
melting of snow. Gullies are deeper than rills and are

) not obliterated by normal tillage.

Glacial soil material. Material, transported and deposited by
glacial action, from which soil may develop.

Humus. The plant and animal residues in the goil that have un-
dergone some appreciable degree of decomposition.

Humus layer. The uppermost part of the soil, or the part that
owes its characteristic features to its content of humus. The
humus may be incorporated or unincorporated in the mineral
s0il.
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Igneous rock. Rock that has been cooled from molten mineral ma-
terial, such as granite, syenite, diorite, and gabbro.

INuviation. The accumulation of material in a soil horizon by
precipitation from downward or lateral movement in solution
or, to a lesser extent, in suspension.

Infiltration. The downward entry of water into soil or other ma-
terial.

Infiltration rate. The rate at which water is penetrating the sur-
face of the soil at any given instant, usually expressed in
inches per hour. May be limited by either the infiltration
capacity of the soil or by thé rate at which water is applied
to the soil surface,

Lacustrine deposit. Material deposited in lake water and exposed
by the lowering of the water level or elevation of the land.

Landslide. The rapid downhill movement of a mass of soil and
loose rock, usually under wet or saturated conditions. The
speed and distance of movement, as well as the amount of soil
and rock materials involved, vary greatly.

Leached soil. A soil from which most of the soluble constituents
have been removed throughout the entire profile or removed
from one part of the profile and accumulated in another part.

Leaching. The romoval of soluble constituents from soils or other

- material by percolating water.

Lime concretion. An aggregate cemented by bprecipitation of
CaCOs.

Litter, forest. A surface layer of loose, organic debris in forests.
Tt consists of freshly fallen or slightly decomposed organic
materials.

Loam. (1) Soil containing a relatively even mixture of sand and
silt and a somewhat smaller proportion of clay, generally a
desirable quality. May be subdivided into textural classes,
such as sandy loam, loam, silt loam, and clay loam. (2)
Specifically, soil material containing 7 to 27 percent clay, 28
to 50 percent silt, and less than 52 percent sand.

Marl. An earthy, unconsolidated deposit formed in fresh water
lakes and consisting chiefly of calcium carbonate mixed with
clay or other impurities in varying proportions.

Marsh. Flat, wet, treeless areas usually covered by standing water
and supporting a native growth of coarse grasses, reeds,
sedges, or rushes.

Mechanical analysis, soil. (1) The percentage distribution of the
various sizes of individual mineral particles, or separates, in

the soil.  (2) A laboratory method of determining soil
texture.

Mottled soil. Soil irregularly marked with spots of different
colors. Mottling in soils usually indicates poor aeration and

lack of good drainage.

Muck. An organic soil consisting of fairly well decomposed or-
ganic material relatively high in mineral content, finely di-
vided, and dark in color.

Mull. A type of forest humus layer that consists of thoroughly
mixed organic and mineral matter. This layer grades to the
underlying mineral horizon without a sharp line of
demarkation. '

Pans. Horizons or layers in soils that are strongly compacted, in-
durated, or very high in clay content. KExamples of pans are
hardpans, fragipans, claypans, and siltpans.

Parent material, soil. The horizon of weathered rock or partly
weathered soil material from which the soil is formed. Hori-
zon C of the soil profile.

Parent rock. The rock from which the parent materials of soils
are formed.

Peat. Soil material consisting primarily of raw, undecayed, or
slightly decomposed organic matter. .

Ped. An individual natural soil aggregate, such as a crumb, prism,
or block, in contrast to a clod, which is a mass of soil brought
about by digging or other disturbance.

Percolation. The downward movement of water through the soil,
especially the downward flow of water in saturated or nearly
saturated soil.

Permeability, soil. The quality or state of a soil or of any horizon
in the soil profile relating to the transmittal of water or air to
all parts of the mass.

Phase, soil. [T'he subdivision of a soil type or other classificational
soil unit having variations in characteristics not significant to
the classification of the soil in its natural landscape but
significant to the use and management of the soil. Examples
of the variations recognized by phases of soil types include
differences in slope, stoniness, and thickness because of ac-
celerated erosion.



116 SOIL SURVEY SERIES 1957, NO. 9

Porosity, soil. The percentage of the soil (or rock) volume that
is not occupied by solid particles, including all pore spaces
filled with air and water.

Reaction, soil. The degree of acidity or alkalinity of a soil mass,
expressed in either pH value or in words, as follows:

pH
Bxtremely acid_ below 4.5
Very strongly acid oo 4. 5-5.0
Strongly acid 5.1-5.5
Medinum acid- .0
Slightly acid_ .5
Neutral . ______ .3
Mildly alkaline______ .8
Moderately alkaline_ .4
Strongly alkaline_ i 8.5-9.0
Very strongly alkaline.____ . _______ 9.1 and higher

Sand. (1) Individual rock or mineral fragments in soils having
diameters ranging from 0.05 millimeter to 2.0 millimeters. As
a rule, sand grains consist chiefly of quartz, but they may be
of any mineral composition. (2) The textural class name of
any soil that contains 85 percent or more of sand and not more
than 10 percent of clay.

Sedimentary rock., A rock largely composed of sediments more or
less consolidated ; the chief sedimentary rocks are sandstones,
shales, limestones, and conglomerates,

Series, soil. A group of soils that have soil horizons similar in
their differentiating characteristics and arrangement in the
soil profile, except for the texture of the surface soil, and that
are formed from a particular type of parent material. Soil
series is an important category in detailed soil classification.
Individual series are given proper names taken from the
names of a place near the first recorded occurrence.

Silt. (1) Individual mineral particles of soil that range in diame:
ter between the upper size of clay, 0.002 millimeter, and the
lower size of very fine sand, 0.05 millimeter. (2) Soil of the
textural -class silt contains 80 percent or more of silt and less
than 12 percent of clay. (3) Sediments deposited from water
in which the individual grains are approximately of the size
of silt, although the term is sometimes applied loosely to sedi-
ments containing considerable sand and clay.

Structure, soil. The arrangement of the soil particles into lumps,
granules, or other aggregates. Structure is described by grade
(weak, moderate, or strong), that is, the distinctness and
durability of the aggregates; by the size of the aggregates
(very fine, fine, medium, coarse, or very coarse) ; and by their
shape (platy, prismatic, columnar, blocky, granular, or
crumb). A soil is described as structureless if there are no
observable aggregates. Structureless soils may be rassive
(coherent) or single.grain (noncoherent).

Blocky (angular). Aggregates are block shaped; they may have
flat or rounded surfaces that join at sharp angles.

Blocky, subanguler. Aggregates have some rounded and some
plane surfaces; vertices are rounded.

Oolumnar. Aggregates are prismatic and are rounded at the
upper ends.

Orumb. Generally soft, small, porous aggregates that are ir-
regular but are somewhat sphervical in shape, as in the Ay
horizons of many soils, Crumb structure is closely related
to granular structure.

Granular. Roughly spherical, firm, small aggregates that may
be either hard or soft but are generally more firm than
crumb and without the distinct faces of blocky structure.

Platy. Soil particles are arranged around a plane, usually
horizontal.

Subsoil. The B horizons of soils with distinct profiles. In soils
with weak profile development, the subsoil can be defined as
the soil below the plowed soil (or its equivalent of surface
soil), in which roots normally grow. Although a common
term, it cannot be defined accurately. It has been carried
over from early days when “soil” was considered to be only
the plowed soil and that under the plowed soil, the “subsoil.”

Subsoiling. Breaking of compact subsoils, without inverting them,
with a special knifelike instrument, which is pulled through
the soil at depths usually of 12 to 24 inches and at spacings
of 2 to 5 feet.

Surface soil. The soil ordinarily moved in tillage, or its equiva-
lent in uncultivated soil, about 5 to 8 inches in thickness.

Texture, soil. The relative proportion of the various size groups

of individual soil grains. Textural classes are based on the
relative proportion of soil separates—sand, silt, and clay.
The principal classes, in increasing order of the content of the
finer separates, are as follows: Sand, loamy sand, sandy loam,
loam, silt loam, clay loam, and clay. These may be modified,
according to the relative size of the coarser particles, to fine
sand, loamy fine sand, fine sandy loam, very fine sandy loam,
coanrse sandy loam, gravelly sandy loam, gravelly loam, cobbly
loam, sandy clay, stony clay, silty clay, and stony loam. See
also Olay, Loam, Silt, and Sand.

Tight soil. A compact, impervious, and tenacious, normally plastie

Till.

soil.
Unstratified glacial deposits.

Tilth. The physical condition of soil relative to its response to

tillage machinery and its mechanical impedance to root
penetration.

Type, soil. A subgroup or category under the soil series based on

the texture of the surface soil. A soil type is a group of soils
having horizons similar in differentiating characteristics and
arrangement in the soil profile and developed from a particu-
lar type of parent material. The name of a soil type consists
of the name of the soil series plus the textural class name of
the upper part of the soil equivalent to the surface soil. Thus,
Ottawa fine sandy loam is the name of a soil type within the
Ottawa series.

Variant, soil. A soil whose properties are believed sufficiently dif-

ferent from other known soils to be placed in a new series but
whose geographic area is so limited that creation of a new
series is not believed to be justified.

Water table. The upper surface of ground water; locus of points

in soil water at which the hydraulic pressure is equal to
atmospheric pressure.

Weathering. All physical and chemical changes produced in rocks,

at or near the earth’s surface, by atmospheric agents, and
that result in more or less complete disintegration and
decomposition.

Literature Cited

¢))

3)

)

(5

(6)

@

(8)

9

(10)

ALDERFER, R. B., and Freanxe, H. K.

1948. SOIL FACTORS INFLUENCING GRAPE PRODUCTION ON
WELL-DRAINED LAKE TERRACE AREAS. Pa. Agr.
Expt. Sta. Bul. 495, 24 pp., illus.

AMERICAN ASSOCIATION OF STATE HicHwAY OFFICIALS.

1955. STANDARD SPECIFICATIONS FOR HIGHWAY MATERIALS
AND METHODS OF SAMPLING AND TESTING: The
clagsification of soils and soil aggregate mixtures
for highway construction purposes. Designation
M 145-49, AASHO, 7th Ed., Washington, D.C.

KiLMmER, V. J., and ALEXaNDER, L. T.

1949. METHODS OF MARKTNG MECHANICAL ANALYSES OF SOILS.

Soil Sci. 68: 15-24.
and MouLuixs, J. F.

1954, IMPROVED STIRRING AND PIPETTING APPARATUS FOR
MECHANICAL ANALYSIS OF somLs. Soil Sei. 77:
437441, illus.

Lecerrrg, R. M,

1936. GROUND WATER IN NORTHWESTERN PENNSYLVANTA.

Pa. Geol. Survey, Ser. 4, Bul. W3, 215 pp., illus.
PEE%H, MrIcHAEL, ALEXANDER, L. T., Dran, L. A,, and REEp,
T .

1947. METHODS OF SOIL ANALYSIS FOR SOIL-FERTILITY IN-
vesTigarions. U.S. Dept. Agr. Cir. 757, 25 pp.
PorTnaNDd CEMENT ASSOCIATION
1956. rca somn PRIMER. 86 pp., illus.
Rusin, Muever, and ALEXANDER, CORRINNE.
1958. U.S. GEOLOGICAL SURVEY RADIOCARBON DATES 1V.
Science 127 (3313): 1467-1518.
So1n CONSERVATION SOCIETY OF AMERICA.
1952, SOIL AND WATER CONSERVATION GLOSSARY. [Reprint
from Jour. of Soil and Water Conserv. 7 (1-3); 37.]
SoIL SCIENCE SOCIETY OF AMERICA.
1956. REPORT OF DEFINITIONS APPROVED BY THE COMMITTEE
ON TERMINOLOGY SOIL SCTENCE SOCIETY OF AMERICA,
[Reprint from Soil Sci. Soc. of Amer. Proe. 20 (3):
430-440.]



ERIE COUNTY, PENNSYLVANTA

(11) U.S. DEPARTMENT OF AGRICULTURE.

1957, sorL.  U.S. Dept. of Agr. Ybk. 784 pp., illus.
1938. sows anp MEN. U.S. Dept. of Agr. Ykb, 1232 pp,,

(12)

illus.

(13) WartErways ExreriMENT STATION, CORPS OF IINGINEERS.
1953. UNIFIED SOIL CLASSIFICATION SYSTEM. Tech. Memo.

No. 3-357, v. 1.

GUIDE TO MAPPING UNITS

Symbol Soils Page
AaA Allis silt loam, 0 to 3 percent slopes.__ 59
AaA3 Allis silt loam, 0 to 3 percent slopes, 59

severely eroded.
AaB Allissilt loam, 3 to 8 percent slopes_ . __ 59
AaB3 Allis silt loam, 3 to 8 percent slopes, 59
severely eroded.
AaC Allis silt loam, 8 to 15 percent slopes. _ 59
AaC3 Allis silt loam, 8 to 15 percent siopes, 60
severely eroded.
AaD Allis silt Ioam, 15 to 25 percent slopes. 60
AaD3 Allis silt loam, 15 to 25 percent slopes, 60
severely eroded.

Aat Allis silt loam, 25 to 45 percent slopes. 60

Ba Beach and Riverwash_______________ 60

Bb Beach sand, stabilized__...__________ 60

BcA Berrien fine sandy loam, 0 to 2 percent 61
slopes.

BcB Berrien fine sandy loam, 2 to 8 percent 61
slopes.

BeB3 Berrien fine sandy loam, 2 to 8 percent 61
slopes, severely eroded.

BcC Berrien fine sandy loam, 8 to 15 percent 61
slopes.

BeC3 Berrien fine sandy loam, 8 to 15 percent 61
slopes, severely eroded.

BcD Berrien fine sandy loam, 15 to 25 per- 61
cent slopes.

BcD3 Berrien fine sandy loam, 15 to 25 per- 62
cent slopes, severely eroded.

BdA Birdsall silt loam, 0 to 2 percent slopes. 62

BdB Birdsall silt loam, 2 to 4 percent slopes_ 62

CaA Canadice silt loam, 0 to 2 percent slopes_ 63

CaB Canadice silt loam, 2 to 8 pereent slopes._ 63

CaB3 Canadice silt loam, 2 to 8 percent slopes, 63
severely eroded.

ChA Caneaden silt loam, 0 to 2 percent 63
slopes.

ChB Caneadea silt loam, 2 to 8 percent 63
slopes.

ChB3 Caneadea silt loam, 2 to 8 percent 63
slopes, severely eroded.

ChC Caneadea silt loam, 8 to 15 percent 64
slopes.

CbhC3 Caneadea silt loam, 8 to 15 percent 64
slopes, severely eroded.

CbD Caneadea silt loam, 15 to 25 percent 64
slopes.

ChD3 Caneuadea silt loam, 15 to 25 pereent 64
slopes, severely croded.

CcA Chagrin fine sandy loam, 0 10 3 percent 64
slopes.

CcA3 Chagrin fine sandy loam, 0 to 3 percent 64
slopes, severely eroded.

CdA Chagrin silt loam, 0 to 3 percent slopes_ 64

CeA Chagrin silt loam, high bottom, 0 to 3 65
percent slopes.

CeB Chagrin silt loam, high bottom, 3 to 6 65
percent slopes.

Cf Chagrin very gravelly loam, fan, 0 to 6 65
percent slopes.

CgB Conotton coarse sandy loam, 0 to 8 67
percent slopes. )

CgB3 Conotton coarse sandy loam, 0 to 8 67
percent slopes, severely eroded.

CgC Conotton coarse sandy loam, 8 to 15 68
percent slopes.

CgC3 Conotton coarse sandy loam, 8 to 15 68

percent slopes, severely eroded.
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IVws-2
View—4

IVws-1
View-4

IVws—1
View-4

View—4
View-4

Vile-1
VIiIs-1
VIIw-1
ITw—1
Ilew—-2
IITew-2
Ilew-2
IVew-1
IVew-1
VIile-2
IVw-1
TVw-1
IVw-1
TVw—1
View-1
ITTw-5
ITTwe~1
View-1
IVew-3
View-1
IVew-3
VIew-1
I-3
Vie-2

-3
1-3

ITe-2
IiTe-2
1le-2
I1Te-2
IT1e—2
Vie-1

Symbol
CgD

CgD3
ChA
ChB
ChB3
ChC
ChC3
CkB
CkB3
CkC
CkC3
CkD
CkD3
CmA

CmB
CmB3

DaA
DaB
DaB2

Ds
EaB

EbA
EbB
EbB2
EbB3

EbC
EbC2

EbC3

EbD
EbD2

EbD3
Ec
FaA
FaB

HaA
HbA

HbB
HbB3
HbC
HbC3
HbD
HbD3
HbE

Soils

Conotton course sandy loam, 15 to 25
percent slopes.

Conotton coarse sandy loam, 15 to 25
percent slopes, severely eroded.

Conotton gravelly loam, 0 to 3 percent
slopes.

Conotton gravelly loam, 3 to 8 percent
slopes.

Conotton gravelly loam, 3 to 8 percent
slopes, severely eroded.

Conotton gravelly loam, 8 to 15 percent
slopes.

Conotton gravelly loam, 8 to 15 perceut
slopes, severely eroded.

Conotton gravelly sandy loam, 3 to 8
percent slopes.

Conotton gravelly sandy loam, 3 to 8
percent slopes, severely eroded.

Conotton gravelly sandy loam, 8 to 15
percent slopes.

Connotton gravelly sandy loam, 8 to 15
percent slopes, severely eroded.

Conotton gravelly sandy loam, 15 to
25 percent slopes.

Conotton gravelly sandy loam, 15 to
25 percent slopes, severely eroded.
Conotton gravelly sandy loam, moder-
ately well drained variant, 0 to 3

percent slopes.

Conotton gravelly sandy loam, moder-
ately well drained variant, 3 to 8
percent slopes.

Conotton gravelly sandy loam, moder-
ately well drained variant, 3 to 8
percent slopes, severely eroded.

Dalton silt; loam, 0 to 2 percent slopes..

Dalton silt: loam, 2 to 8 percens slopes_

Dalton silt loam, 2 to 8 percent slopes,
moderately eroded.

Dunesand_________________________

Bllery and Alden silt loams, 0 to 4 per-

_cent slopes.

lirie silt loam, 0 to 3 percent slopes._ _

lirie silt loam, 3 to 8 percent slopes.__

Tirie silt loam, 3 to 8 percent slopes,
moderately eroded.

Trie silt loam, 3 to 8 percent slopes,
severely eroded.

lirie silt loam, 8 to 15 pereent slopes.._

Erie silt loam, 8 to 15 percent slopes,
moderately eroded.

Tirie silt loam, 8 to 15 percent slopes,
severely eroded.

Brie silt loam, 15 to 25 percent slopes..

lirie silt loam, 15 to 25 percent slopes,
maoderately eroded.

Tirie silt loam, 15 to 25 percent slopes,
severely eroded.

Bscarpments_.__ ... . _.__________

Fredon loam, 0 to 3 percent slopes.__.

Fredon loam, 3 to 8 percent slopes.___

Fresh water marsh__________________

Halsey loam, 0 to 3 percent slopes_ . _..

Howard gravelly silt loam, 0 to 3 per-
cent slopes. .

Howard gravelly silt loam, 3 to 8 per-
cent slopes.

Howard gravelly silt loam, 3 to 8 per-

- cent stopes, severely eroded.

Howard gravelly silt loam, 8 to 15 per-
cent slopes.

Howard gravelly silt loam, 8 to 15 per-
cent slopes, severely eroded.

Howard gravelly silt loam, 15 to 25 per-
cent slopes.

Howard gravelly silt loam, 15 to 25 per-
cent slopes, severely eroded.

Howard gravelly silt loam, 25 to 40 per-
cent slopes.
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Symbol
HbE3

LaB
LaB2

LaB3
LaC
LaC2
LaC3
LaD
LaD2
LaD3
LbE
LbE3

LcA
LcA3

LdA
LdB
Ma
MbB
MbB2
MbC
MbC2
MbC3
McC
McE
MdB
MdB3
MdC
MdC3
MdD
MdD3
MeE
MeE3

MfA
Mp
OaA
OaB
OaB3
OaC
0aC3
OaD
OaD3

SOIL SURVEY SERIES 1957, NO. 9

Soils

Howard gravelly silt loam, 25 to 40 per-
cent slopes, severely eroded.

Langford siltloam, 0 to 8 percent slopes_

Langford silt loam, 0 to 8 percent slopes,
moderately eroded.

Langford silt loam, 0 to 8 percent slopes,
severely eroded.

Langford silt loam, 8 to 15 percent
slopes.

Langford silt loam, 8 to 15 percent
slopes, moderately eroded.

Langford silt loam, 8 to 15 percent
slopes, severely eroded.

Langford silt loam, 15 to 25 percent
slopes.

Langford silt loam, 15 to 25 percent
slopes, moderately eroded.

Langford silt loam, 15 to 25 percent
slopes, severely eroded.

Langford and Erie silt loams, 25 to 50
percent slopes.

Langford and Erie silt loams, 25 to 50
pereent slopes, severely eroded.

Lobdell silt loam, 0 to 3 percent slopes__

Lobdell silt loam, 0 to 3 percent slopes,
severely eroded.

Lobdell silt loam, high bottom, 0 to 3

percent slopes. .

Lobdell silt loam, high bottom, 3 to 6
percent slopes.

Made land________ ...

Mahoning silt loam, 3 to 8 percent
slopes.

Mahoning silt loam, 3 to 8 percent
slopes, moderately eroded.

Mahoning silt loam, 8 to 15 percent -

slopes.

Mahoning silt loam, 8 to 15 percent
slopes, moderately croded.

Mahoning silt loam, 8 to 15 percent
slopes, severely eroded.

Manlius and Lordstown soils, shallow,
8 to 25 percent slopes.

Manlius and Lordstown soils, shallow,
25 to 80 percent slopes.

Mardin gravelly silt loam, 3 to 8 per-
cent slopes.

Mardin gravelly silt loam, 3 to 8 per-
cent slopes, severely eroded.

Mardin gravelly silt loam, 8 to 15 per-
cent slopes.

Mardin gravelly silt loam, 8 to 15 per-
cent slopes, severely eroded.

Mardin gravelly silt loam, 15 to 25
percent slopes.

Mardin gravelly silt loam, 15 to 25
percent slopes, severely eroded.

Mardin and Volusia gravelly silt loams,
25 to 45 percent slopes.

Mardin and Volusia gravelly silt loams,
25 to 45 percent slopes, scverely
eroded.

Miner silt loam, 0 to 3 percent slopes._

Muck and Peat_ ... _______.

Ottawa fine sandy loam, 0 to 2 percent,
slopes.

Ottawa fine sandy loam, 2 to 8 percent
slopes.

Ottawa fine sandy loam, 2 to 8 percent;
slopes, severely eroded.

Ottawa fine sandy loam, 8 to 15 percent
slopes.

Ottawa fine sandy loam, 8 to 15 percent
slopes, severely eroded.

Ottawa fine sandy loam, 15 to 25 per-
cent slopes.

Ottawa fine sandy loam, 15 to 25 per-
cent slopes, severely eroded.
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VIile-3

ITew-1
ITew-1

IVew-2
ITTew—1
TITew~1
IVew—2
IVew-2
IVew-2
Vile—4
VIIe-5
VIIe—4

ITw--2
VIe-2

ITw-2
Ilew-3
Unclas-
sified.
11Twe-1
LiIwe-1
ITIew~3
IITew-3
IVew-3
IVs-1
VIile—4
ITew-1
IITew-1
IlTew-1
IVew-2
IVew-2
VIew-1
VIle-5
VIle-4
IVw-1
IVw-2
ITTs-1
IITs-1
IIs-1
IITs-1
VIs-1
VIs-1
Vis-1

Symbel

ObA
ObB
ObB3
ObC
ObC3
ObD
ObD3
PaA
PaB
PaB3
PaC
PaC3
PbA
PhB
PbB3

PbC
PbC3

PbD
PbD3

PcA
PcB
PcB3

PcC

PcC3

PcD
PcD3

RaA
RaB
RaB3
SaA
SaB
SaC
SaC3
ShA
ScA
TaA
TaA3
TaB
TaB2
TaB3

TaC

Soils

Ottawa loamy fine sand, 0 to 2 percent
slopes.

Ottawa loamy fine sand, 2 to 8 percent
slopes.

Ottawa loamy fine sand, 2 to 8 percent
slopes, severely eroded.

Ottawa loamy fine sand, 8 to 15 percent
slopes.

Ottawa loamy fine sand, 8 to 15 percent
slopes, severely eroded.

Ottawa loamy fine sand, 15 to 25 per-
cent slopes.

Ottawa loamy fine sand, 15 to 25 per-
cent slopes, severely eroded.

Phelps gravelly silt loam, 0 to 3 percent
slopes.

Phelps gravelly silt loam, 3 to 8 percent
slopes.

Phelps gravelly silt loam, 3 to 8 percent
slopes, severely eroded.

Phelps gravelly silt loam, 8 to 15 per-
cent slopes.

Phelps gravelly silt loam, 8 to 15 per-
cent slopes, severely eroded.

Platea silt loam, 0 to 2 percent slopes.

Platea silt loam, 2 to 8 percent slopes_

Platea silt loam, 2 to 8 percent slopes,
severely eroded.

Platea silt loam, 8 to 15 percent slopes_

Platea silt loam, 8 to 15 percent slopes,
severely eroded.

Platea silt loam, 15 to 25 percent slopes.

Platea silt loam, 15 to 25 percent slopes,
severely eroded.

Platea silt loam, moderately well
drained variant, 0 to 2 perecent slopes.

Platea silt loam, moderately well
drained variant, 2 to 8 percent slopes.

Platea silt loam, moderately well
drained variant, 2 to 8 pereent slopes,
severely eroded.

Platea silt loam, moderately well
drained variant, 8 to 15 percent
slopes.

Platea silt loam, moderately well

drained variant, 8 to 15 percent
slopes, severely eroded,

Platea silt loam, moderately well drained
variant, 15 to 25 percent slopes.

Platea silt loam, moderately well drained
variant, 15 to 25 percent slopes,
severely eroded.

Rimer fine sandy loam, 0 to 2 percent
slopes.

Rimer fine sandy loam, 2 to 8 percent
slopes.

Rimer fine sandy loam, 2 to 8 percent
slopes, severely eroded.

Scio silt loam, 0 to 3 percent slopes_._

Scio silt loam, 3 to 8 percent slopes.__

Scio silt loam, 8 to 15 percent slopes__

Scio silt loam, 8 to 15 percent slopes,
severely eroded.

Sloan silty clay loam, 0 to 3 percent
slopes.

Sloan silty clay loam, permanently wet,
0 to 3 percent slopes.

Trumbull silt loam, 0 to 3
slopes.

Trumbull silt loam, 0 to 3
slopes, severely eroded.

Trumbull silt loam, 3 to 8 percent
slopes.

Trumbull silt loam, 3 to 8
slopes, moderately eroded.
Trumbull silt loam, 3 to 8

slopes, severely eroded.
Trumbull silt loam, 8 to 15 percent
slopes.
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Symbol
—aC2

TaC3
UaA
UaB
UaB3
UaC
UaC3
VaA
VaB
VaB3
VaC
VaC3
VaD
VaD3
VbA
VbB
VbB3

VbC
VbC3

VbD
VbD3
WaA
WaB
WaB3
WaC
WaC3

Soils

Trumbull silt loam, 8 to 15 percent
slopes, moderately eroded.

Trumbull silt loam, 8 to 15 percent
slopes, severely eroded.

Unadilla fine sandy loam, 0 to 3 percent
slopes.

Unadilla fine sandy loam, 3 to 8 percent
slopes.

Unadilla fine sandy loam, 3 to 8 percent
slopes, severely eroded.

Unadilla fine sandy loam, 8 to 15 per-
cent slopes.

Unadilla fine sandy loam, 8 to 15 per-
cent slopes, severely eroded.

Volusia gravelly silt loam, 0 to 3 per-
cent slopes.

Volusia gravelly silt loam, 3 to 8 per-
cent slopes.

Volusia gravelly sili loam, 3 to 8 per-
cent slopes, severely eroded.

Volusia gravelly silt loam, 8 to 15 per-
cent slopes.

Volusia gravelly silt loam, 8 to 15 per-
cent slopes, severely eroded.

Volusia gravelly silt loam, 15 to 25 per-
cent slopes.

Volusia gravelly silt loam, 15 to 25 per-
cent slopes, severely eroded.

Volusia silt loam, 0 to 3 percent slopes.

Volusia silt loam, 3 to 8 percent slopes.

Volusia silt loam, 0 to 8 percent, slopes,
severely eroded.

Volusia silt loam, 8 to 15 percent slopes.

Volusia silt loam, 8 to 15 percent slopes,
severely eroded.

Volusia silt loam, 15 to 25 percent
slopes,

Volusia silt loam, 15 to 25 percent
slopes, severely eroded.

Wallington fine sandy loam, 0 to 2 per-
cent slopes.

Wallington fine sandy loam, 2 to 8 per-
cent slopes.

Wallington fine sandy loam, 2 to 8 per-
cent slopes, severely eroded.

Wallington fine sandy loam, 8 to 15 per-
cent slopes.

Wallington fine sandy loam, 8 to 15 per-
cent slopes, severely eroded.
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IVew-3
View-1
I-2
ITe-2
I1Ie-2
ITTe-2
VIe-1
ITTw-4
ITTew-5
VIew-2
ITTew—5
View-2
View-2
VIle-5
I1Tw—4
IITew-5
View-2

I1lew-5
View-2

View-2
VIile-4

IITw-2

IITew-4
ITew-4
ITTew—4
VIew-3

Symbol
WaD

WaD3
WbA
WhB
WhbB3
WhbC
WeA
WdA
WeA
WeB
WeB3

WeC
WeC3

WeD
WeD3

WFA
WiB
WTC
WgB
WgC
WgD
WgkE
WgE3

O

Soils

Wallington fine sandy loam, 15 to 25
percent slopes.

Wallington fine sandy loam, 15 to 25
pereent slopes, severely eroded.

Wallington silt loam, 0 to 2 percent
slopes.

Wallington silt loam, 2 to 8 percent
slopes.

Wallington silt loam, 2 to 8 percent
slopes, severely eroded.

Wallington silt loam, 8 to 15 percent
slopes.

Wauseon fine sandy loam, 0 to 2 per-
cent slopes.

Wayland silt loam, 0 to 3 percent
slopes.

Williamson and Collamer fine sandy
loams, 0 to 2 percent slopes.

Williamson and Collamer fine sandy
loams, 2 to 8 percent slopes.

Williamson and Collamer fine sandy
loams, 2 to 8 percent slopes, severely
eroded.

Williamson and Collamer fine sandy
loams, 8 to 15 percent slopes.

Williamson and Collamer fine sandy
loams, 8 to 15 percent slopes, severely
eroded.

Williamson and Collamer fine sandy
loams, 15 to 25 percent slopes.

Williamson and Collamer fine sandy
loams, 15 to 25 percent slopes,
severely eroded.

Williamson and Collamer silt loams, 0
to 2 percent slopes.

Williamson and Collamer silt loams, 2
to 8 percent slopes.

Williamson and Collamer silt loams, 8
to 15 percent slopes.

Wooster gravelly silt loam, 3 to 12 per-
cent slopes.

Wooster gravelly silt loam, 12 to 20 per-
cent slopes.

Wooster gravelly silt loam, 20 to 30 per-
cent slopes.

Wooster gravelly silt loam, 30 to 40 per-
cent slopes.

Wooster gravelly silt loam, 30 to 40 per-
cent slopes, severely eroded.
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Accessibility Statement

This document is not accessible by screen-reader software. The Natural Resources
Conservation Service (NRCS) is committed to making its information accessible to all
of its customers and employees. If you are experiencing accessibility issues and need
assistance, please contact our Helpdesk by phone at (800) 457-3642 or by e-mail at
ServiceDesk-FTC@ftc.usda.gov. For assistance with publications that include maps,
graphs, or similar forms of information, you may also wish to contact our State or local
office. You can locate the correct office and phone number at http://offices.sc.egov.
usda.gov/locator/app.

Nondiscrimination Statement

Nondiscrimination Policy

The U.S. Department of Agriculture (USDA) prohibits discrimination against its
customers, employees, and applicants for employment on the basis of race, color,
national origin, age, disability, sex, gender identity, religion, reprisal, and where
applicable, political beliefs, marital status, familial or parental status, sexual orientation,
whether all or part of an individual’s income is derived from any public assistance
program, or protected genetic information. The Department prohibits discrimination in
employment or in any program or activity conducted or funded by the Department. (Not
all prohibited bases apply to all programs and/or employment activities.)

To File an Employment Complaint

If you wish to file an employment complaint, you must contact your agency’s EEO
Counselor (http://directives.sc.egov.usda.gov/33081.wba) within 45 days of the date of
the alleged discriminatory act, event, or personnel action. Additional information can be
found online at http://www.ascr.usda.gov/complaint_filing_file.html.

To File a Program Complaint

If you wish to file a Civil Rights program complaint of discrimination, complete the
USDA Program Discrimination Complaint Form, found online at http://www.ascr.usda.
gov/complaint_filing_cust.html or at any USDA office, or call (866) 632-9992 to request
the form. You may also write a letter containing all of the information requested in
the form. Send your completed complaint form or letter by mail to U.S. Department
of Agriculture; Director, Office of Adjudication; 1400 Independence Avenue, S.W.;
Washington, D.C. 20250-9419; by fax to (202) 690-7442; or by email to program.
intake@usda.gov.

Persons with Disabilities

If you are deaf, are hard of hearing, or have speech disabilities and you wish to file
either an EEO or program complaint, please contact USDA through the Federal Relay
Service at (800) 877-8339 or (800) 845-6136 (in Spanish).

If you have other disabilities and wish to file a program complaint, please see the
contact information above. If you require alternative means of communication for


mailto:ServiceDesk-FTC@ftc.usda.gov
http://offices.sc.egov.usda.gov/locator/app
http://offices.sc.egov.usda.gov/locator/app
http://directives.sc.egov.usda.gov/33081.wba
http://www.ascr.usda.gov/complaint_filing_file.html
http://www.ascr.usda.gov/complaint_filing_cust.html
http://www.ascr.usda.gov/complaint_filing_cust.html
mailto:program.intake@usda.gov
mailto:program.intake@usda.gov

program information (e.g., Braille, large print, audiotape, etc.), please contact USDA's
TARGET Center at (202) 720-2600 (voice and TDD).

Supplemental Nutrition Assistance Program

For additional information dealing with Supplemental Nutrition Assistance Program
(SNAP) issues, call either the USDA SNAP Hotline Number at (800) 221-5689, which
is also in Spanish, or the State Information/Hotline Numbers (http://directives.sc.egov.

usda.gov/33085.wba).

All Other Inquiries
For information not pertaining to civil rights, please refer to the listing of the USDA
Agencies and Offices (http://directives.sc.egov.usda.gov/33086.wba).
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