SOIL SURVEY OF

Venango County, Pennsylvania

United States Department of Agriculture

Soil Conservation Service

in cooperation with

The Pennsylvania State University

College of Agriculture

and

The Pennsylvania Department of Environmental Resources
State Conservation Commission



amended.

Washington, D.C. 20250,

Major fieldwork for this soil survey was done in the period 1964-70. Soil names
and descriptions were approved in 1971. Unless otherwise indicated, statements in the
publication refer to conditions in the county in 1970. This survey was made cooperatively
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commercial photographers, or they can be purchased on individual order from the Carto-
graphic Division, Soil Conservation Service, United States Department of Agriculture,

HOW TO USE THIS SOIL SURVEY

HIS SOIL SURVEY contains infor-

mation that can be applied in manag-
ing farms and woodlands; 1n selecting sites
for roads, ponds, buildings, and other
structures; and in judging the suitability
of tracts of land for farming, industry,
residential development, and recreation.

Locating Solls

All the soils of Venango County are
shown on the detailed map at the back of
this publication. This map consists of
many sheets made from aerial photo-
graphs. Each sheet is numbered to corres-

ond with a number on the Index to Map
heets.

On each sheet of the detailed map, soil
areas are outlined and are identified by
symbols. All areas marked with the same
symbol are the same kind of soil. The soil
symbol is inside the area if there is enough
room ; otherwise, it is outside and a pointer
shows where the symbol belongs.

Finding and Using Information

The “Guide to Mapping Units” can be
used to find information. This guide lists
all the soils of the county in alphabetic
order by map symbol and gives the capa-
bility classification of each. It also shows
the page where each soil is described.

Individual colored maps showing the
relative suitability or degree of limitation
of soils for many specific purposes can be
developed by using the soil map and the
information in the text. Translucent ma-
terial can be used as an overlay over the
soil map and colored to show soils that
have the same limitation or suitability. For

example, soils that have a slight limitation
for a given use can be colore%i green, those
with a moderate limitation can be colored
yellow, and those with a severe limitation
can be colored red.

Farmers and those who work with
farmers can learn about use and manage-
ment of the soils from the soil descriptions
and from the discussions of the capability
units and the section on woodlang.

Foresters and others can refer to the
section “Use of Soils as Woodland,” where
the soils of the county are grouped accord-
ing to their suitability for trees.

Game managers, sportsmen, and others
can find information about soils and wild-
life in the section “Use of Soils as Wild-
life Habitat.”

Community planners and others can
read about soil properties that affect the
choice of sites for dwellings, industrial
buildings, and recreation areas in the sec-
tions “I%sse of Soils in Town and Country
Planning” and “Use of Soils for Recrea-
tional Facilities.”

Engineers and builders can find, under
“Engineering Uses of the Soils,” tables
that contain test data, estimates of soil
properties, and information about soil
features that affect engineering practices.

Scientists and others can read about how
the soils formed and how they are classified
in the section “Formation, Morphology,
and Classification of the Soils.”

Newcomers in Venango County may be
especially interested in the section “Gen-
eral Soil Map,” where broad patterns of
soils are described. They may also be inter-
ested in the section “General Nature of
the County.”

Cover: Farm pond in Alvira silt loam, 0 to 3 percent slopes,
a soil that is generally favorable for water impoundments.
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SOIL SURVEY OF VENANGO COUNTY, PENNSYLVANIA

SOIL SURVEY OF VENANGO COUNTY, PENNSYLVANIA
BY NORMAN J. CHURCHILL, SOIL CONSERVATION SERVICE

FIELDWORK BY NORMAN J. CHURCHILL, DONALD P. HIPES; AND FRANKLIN S. ACKERMAN, SOIL CONSERVATION
SERVICE

UNITED STATES DEPARTMENT OF AGRICULTURE, SOIL CONSERVATION SERVICE, IN COOPERATION WITH THE
PENNSYLVANIA STATE UNIVERSITY, COLLEGE OF AGRICULTURE, AND THE PENNSYLVANIA DEPARTMENT OF
ENVIRONMENTAL RESOURCES. STATE CONSERVATION COMMISSION

ENANGO COUNTY is on the Allegheny Platean in
Vnorthwestern Pennsylvania (fig. 1). Franklin, the
county seat, is slightly west of the geographical center of
the county. The county has a land area of 432,000 acres
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Figure 1.—Location of Venango County in Pennsylvania.
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and is approximately 25 miles wide by 29 miles long. In-
terstate Highway No. 80 crosses the southern part of the
county from east to west. United States Highway No. 822
crosses the county from northwest to southeast, and State
Route 8 crosses it from southwest to northeast. T'wo rail-
roads and one airline also serve the county. Elevations
range from 1,755 feet on a hill near Powell Corners in
Pinegrove Township to 860 feet where the Allegheny
River, the major waterway in the county, flows out of the
county at Emlenton.

The main industries in the county are manufacturing
metal products and refining oil. Farming has been a lead-
ing occupation in Venango County in the past, but it has
decreased in importance at the present. Most farms are
dairy farms.

Most soils in the county are deep, nearly level to sloping,
loamy, and acid. Wetness is the chief limitation. Crops
respond well to applications of lime and fertilizer.

How This Survey Was Made

Soil scientists made this survey to learn what kinds of
soil are in Venango County, where they are located, and
how they can be used. The soil scientists went into the
county knowing they likely would find many soils they had
already seen and perhaps some they had not. They ob-
served the steepness, length, and shape of slopes; the size
and speed of streams; the kinds of native plants or crops;
the kinds of rock; and many facts about the soils. They
dug many holes to expose soil profiles. A profile is the se-
quence of natural layers, or horizons, in a soil ; it extends
from the surface down into the parent material that has
not been changed much by leaching or by the action of
plant roots.

The soil scientists made comparisons among the profiles
they studied, and they compared these profiles with those
In counties nearby and in places more distant. They classi-
fied and named the soils according to nationwide, uniform
procedures (20).* The s0il series and the soil phase ave the
categories of soil classification most used in a local survey.

Soils that have profiles almost alike make up a soil
series. Except for different texture in the surface layer, all
the soils of one series have major horizons that are similar
in thickness, arrangement, and other important character-
istics. Tach soil series is named for a town or other geo-
graphic feature near the place where a soil of that
series was first observed and mapped. Frenchtown and
Canfield, for example, are the names of two soil series. All
the soils in the United States that have the same series
name are essentially alike in those characteristics that
affect their behavior in the undisturbed landscape.

Soils of one series can differ in texture of the surface
layer and in slope, stoniness, or some other characteristic
that affects use of the soils by man. On the basis of such
differences, a soil series is divided into phases. The name
of a soil phase indicates a feature that affects management.
For example, Allegheny silt loam, 3 to 8 percent slopes, is
one of several phases within the Allegheny series.

After a guide for classifying and naming the soils had
been worked out, the soil scientists drew the boundaries of

! Italic numerals in parenthesis refer to Literature Cited, p. 84.
1
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the individual soils on aerial photographs. These photo-
graphs show woodlands, buildings, field borders, trees,
and other details that help in drawing boundaries accu-
ately. The soil map at the back of this publication was
prepared from aerial photographs. )

The areas shown on a soil map ave called mapping units.
On most maps detailed enough to be useful i planning
the management of farms and fields, a mapping unit 1s
nearly equivalent to a soil phase. It is not exactly equiva-
lent, becanse it is not practical to show on such a map all
the small, scattered bits of soil of some kind that have been
seen within an arvea that is dominantly of a recognized
soil phase. )

Some mapping units are made up of soils of diffevent
series, or of different phases within one series. Two such
mapping units shown on the soil map of Venango County
are the soil complex and the undifferentiated group.

A soil complex consists of areas of two or more soils, so
intricately mixed or so small in size that they cannot be
shown separately on the soil map. ach area of a complex
contains some of each of the two or more dominant soils,
and the pattern and relative proportions are about the
same in all arveas. Generally, the name of a soil complex
consists of the names of the dominant soils, joined by a
hyphen. Urban land-Monongahela complex is an example.

An undifferentiated group is made up of two or more
soils that could be delineated individually but are shown as
one unit because, for the purpose of the soil survey, there
is little value in separating them. The pattern and propor-
tion of soils are not uniform. An area shown on the map
may be made up of only one of the dominant soils, or of
two or more. If there are two or more dominant series rep-
resented in the group, the name of the group ordinarily
consists of the names of the dominant soils, joined by
“and.” Hazleton and Gilpin very stony soils, 8 to 25 per-
cent slopes, is an example. .

Tn most arveas surveyed there ave places where the soil
material is so rocky, so shallow, so severely eroded, or so
variable that it has not been classified by soil series. These
places are shown on the soil map and are described in the
survey, but they are called land types and are given de-
scriptive names. Strip mines is an example.

While a soil survey is in progress, soil scientists take soil
samples needed for laboratory measurements and for engi-
neering tests. Laboratory data from the same kind of soil
in other places are also assembled. Data. on yields of crops
under defined practices are assembled from farm records
and from field or plot experiments on the same kind of soil.
Yields under defined management ave estimated for all the
soils.

Soil scientists observe how soils behave when used ag
a growing place for native and cultivated plants and as
material for structures, foundations for structures, or
covering for strunctures. They relate this behavior to prop-
erties of the soils. For example, they observe that filter
fields for onsite disposal of sewage fail on a given kind of
soils, and they relate this to the slow permeability of the
soil or to its high water table. They see that streets, road.
pavements, and foundations for houses are cracked on g
named kind of soil, and they relate this failure to the high
shrink-swell potential of the soil material. Thus, they uso
observation and knowledge of soil properties, together with

available research data, to predict limitations or suitabil-
ity of soils for present and potential uses.

After data have been collected and tested for the key,
or benchmark; soils in a survey area, the soil scientists set
up trial groups of soils. They test these groups by further
stucdy and by consultation with farmers, agronomists, engi-
neers, and others. Then they adjust the groups according
to the results of their studies and consultation. Thus, the
groups that ave finally evolved veflect up-to-date knowl-
edge of the soils and their behavior under curvent methods
of use and management,

General Soil Map

The general soil map at the back of this survey shows,
in color, the soil associations in Venango County. A soil
association is a landscape that has a distinctive propor-
tional pattern of soils. It normally consists of one or more
major sotls and at least one minor soil, and it is named for
the major soils. The soils in one association may occur in
another, but in a different pattern.

A map showing soil associations is useful to people who
want a general idea of the soils in a county, who want to
compare different parts of a county, or who want to know
the location of large tracts that ave snitable for a certain
kind of land use. Such a map is a useful general guide in
managing a watershed, a wooded tract, or a wildlife area
or in planning engineering works, recreational facilities,
and community developments. Tt is not a suitable map for
planning the management of a farm or field or for select-
ing the exact location of a road, building, or similar struc-
ture, because the soils in any one association ordinarily
differ in slope, depth, stoniness, drainage, and octher char-
acteristics that affect their management.

The term for texture used in the title for soil association
1 applies to the texture of the surface layer. This term is
“dominantly gravelly.”

Some of the names and boundaries of the Venango Coun-
ty General Soil Map do not match those in earlier surveys,
for example, the Clarion and Mercer County Soil Surveys.
This is the result of changes in the concept of some series,
differing soil patterns observed between adjacent areas, and
correlations that have combined some soils into other asso-
clations. In addition, more precise and detailed maps are
needed because uses of the general soil map have expanded
in recent years. The more modern maps meet this need.
Still another difference is caused by the range in slope that
is permitted within associations in different surveys.

Tho soil associations in Venango County are described
in the following pages.

1. Canfield-Ravenna association

Gently sloping and sloping, deep, dominantly gravelly,
moderately well drained and somewhat poorly drained
soils underlain by glacial till; on uplands

This association (fig. 2) horders Crawford County on
the north, Mercer County on the west, and Butler County
on the south. The landscape ranges from smooth slopes to
the hummocky topography of a glacial end moraine. Most
of this association was oviginally stony and gravelly. In
many areas the stones were removed to piles or fence rows,
and the soils were cultivated. The steeper soils have been
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Figure 2—Pattern of soils and underlying material in Canfield-Ravenna association.

cleared for pasture or left as woodland. Many areas that
were cultivated have reverted to woodland or are idle. Most
of the association has impeded drainage; excess water is
a limitation.

About 63 percent of this association is Canfield sotls,
about, 17 percent is Ravenna soils, and about 20 percent is
minor soils and land types. Altogether, this association
malkes up about 10 percent of the county.

Canfield soils are moderately well drained and have con-
vex slopes. Ravenna soils are somewhat poorly drained
and are in depressions.

Wooster and Frenchtown are the most extensive minor
soils in this association. Pope, Philo, and Atkins soils and
Strip mines are of lesser extent.

Dairying is the most common type of farming. The
number of family-owned farms is declining, and the num-
ber of farms having absentee owners is increasing. Idle
land is becoming increasingly prominent. Restricted per-
meability and a seasonal high water table limit use of the
soils of this association.

2. Alton-Monongahela-Philo association

Nearly level and gently sloping, deep, well drained and
moderately well drained soils wunderlam by alluviwm,; on
terraces and flood plains

This association (fig. 8) is in wide valleys in the north-
western part of the county that formerly contained glacial
melt water. The largest arvea is in Sugar Creek Valley. The
landscape ranges from elevated terraces to flood plains in
low places next to streams. Most of the association has
been cleared and farmed. It includes the most productive
farmland in Venango County.

About 26 percent of this association is Alton soils, about
14 percent is Monongahela soils, about 13 percent is Philo
soils, and about 47 percent is minor soils and land types.
Altogether, this association makes up about 4 percent of
the county.

Alton soils are well drained and are on terraces. Monon-
gahela soils are moderately well drained and are on ter-
races. Philo soils are moderately well drained and are on
flood plains.

Allegheny, Rexford, and Tyler soils on stream terraces
and Atkins and Pope soils on flood plains are the most
extensive minor soils in this association. Urban land is of
small extent.

Dairying is the most common type of farming. Large-
scale family-owned farms are common. A hazard of flood-
ing limits use of the soils on flood plains. The soils on ter-
races have varying limitations for most uses.

3. Hanover-Alvira association

Gently sloping and sloping, deep, well-drained to some-
what poorly drained soils underloin by glacial #ll; on
uplands

This association (fiz. 4) borders Crawford and Warren
Counties on the north, and one avea south of French
Creck and west of the Allegheny River borders Butler
County on the south. The landscape ranges from smooth
slopes on uplands to a few, very steep valley sides. Almost
half of this association was originally stony. In many
areas the stones were removed to fence rows, and the soils
were cultivated. Many areas that were cultivated have re-
verted to woodland or are idle. Most of the association has
impeded drainage; excess water is a limitation.
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Figure 4 —Pattern of soils and underlying material in Hanover-Alvira association.
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About 65 percent of this association is Hanover soils,
about 27 percent is Alvira soils, and about 8 percent is
minor soils. Altogether, this association makes up about
33 percent of the county.

Tanover soils are moderately well drained to well
drained and have convex slopes. Alvira soils are some-
what poorly drained and are in depressions.

Atkins soils on flood plains and Frenchtown soils in
upland depressions are the most extensive minor soils in
this association.

Much of this association is abandoned farmland. Dairy-
ing is the most common type of farming. The number of
family-owned farms is declining, and the number of farms
having absentee owners is increasing. Idle land and former
farm houses used as summer homes are becoming increas-
ingly prominent. Restricted permeability and a seasonal
high water table limit use of the soils of this association.

4. Hazleton-Gilpin association

Steep and very steep, deep and moderately deep, stony,
well-drained soils underlain by shale, siltstone, and sand-
stone,; on valley sides

This association is along most major streams in the
county. Most of it is along the Allegheny River. The dom-
inant feature of the landscape is the stecpness of the soils.
Almost all the association is wooded.

About 68 percent of this association is Hazleton soils,
about 22 percent is Gilpin soils, and about 10 percent is
minor soils. Altogether, this association makes up about
13 percent of the county.
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Hazleton soils are deep and well drained. Gilpin soils
are well drained and moderately deep.

Ernest and Brinkerton soils on uplands and Atkins soils
on flood plains are the most extensive minor soils in this
association.

Steepness of slopes and stoniness limit most uses of the
soils of this association. The rugged, steep slopes add
scenic beauty to the river valleys.

5. Cookport-Hazleton-Gilpin association

Gently sloping to moderately steep, deep and moderately
deep, moderately well drained and well drained soils un-
derlain by sandstone, siltstone, and shale; on uplands

This association (fig. 5) is mainly in the eastern and
southeastern parts of the county. Only one area is in the
south-central part. The landscape ranges from gently
sloping hilltops to moderately steep valley sides and hill-
sides. Some of this association is stony. In some areas the
stones were removed to piles or fence rows, and the soils
were cultivated. The steeper soils were cleared for pasture
or left as woodland. Many areas that were cultivated have
reverted to woodland or are idle. Most of the association
has excess water and needs to be drained.

About 74 percent of this association is Cookport soils,
about 11 percent is Flazleton soils, about 4 percent is Gilpin

soils, and about 11 percent is minor soils. Altogether, this

agsociation malkes up about 28 percent of the county.

Cookport soils are deep and moderately well drained.
Hazleton soils are deep and well drained. Gilpin soils are
moderately deep and well drained.

Figure 5.—Pattern of soils and underlying material in Cookport-Hazleton-Gilpin association
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Brinkerton and Ernest soils are the most extensive
minor soils in this association.

Most of this association is woodland. Dairying is the most
common type of farming. The number of family-owned
farms is declining, and the number of farms having
absentee owners is increasing. Idle land makes up most
of the association. Restricted permeability and a seasonal
high water table limit use of the Cookport and Gilpin
soils. Stoniness limits use of most Fazleton soils.

6. Cavode-Wharton association

Nearly level and gently sloping, deep, somewhat poorly
drained and moderately well drained soils underlain by
shale and siltstone; on wuplonds

This association (fig. 6) is at the higher elevations,
mainly in the southern and eastern parts of the county.
The landscape is dominantly gently sloping. Most of the
association has impeded drainage; excess water is a
limitation.

About 49 percent of this association is Cavode soils,
about, 22 percent is Wharton soils, and about 29 percent
is minor soils and land types. Altogether, this association
makes up about 12 percent of the county.

Cavode soils are somewhat poorly drained. Wharton
soils are moderately well drained.

Atkins soils on flood plains and Brinkerton, Ernest, and
Gilpin soils on uplands are the more extensive minor soils
in this association. Strip mines are of small extent.

Dairying is the most common type of farming. The
number of family-owned farms is declining, and the num-
ber of farms having absentee owners is increasing. Idle

SURVEY

land is becoming increasingly prominent. Restricted per-
meability and a seasonal high water table limit use of the
soils of this association.

Use and Management of the Soils

This section of the survey deals with the soils of the
county in relation to various uses and methods of
management.

Fivst, the system of capability classification used by the
Soil Conservation Service is explained. Then the capa-
bility units, or groups of soils that have similar manage-
ment, and suitable crops or other uses and the main needs
in management are described. Also given are estimates
of the yields of the soils for various crops under two levels
of management. Next, the productivity and limitations of
the soils for forest products and the suitability of the soils
for game and wildlife habitat are described. Tabular data
are provided on engineering tests, estimated engineering
properties of the soils, and interpretations of soil prop-
erties that influence engineering work. The last part of
this section deals with uses of the soils for town and coun-
try planning and for recreation.

Capability Grouping

Capability grouping shows, in a general way, the suit-
ability of soils for most kinds of farming. The soils are
grouped according to their limitations when used for field
crops, the risk of damage when they are farmed, and the
way they respond to treatment. The grouping does not
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Figure 6.—Pattern of soils and underlying material in Cavode-Wharton association.
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take into account major and gencrally expensive land-
forming that would change slope, depth, or other charac-
tevistics of the soils; does not take into consideration
possible but unlikely major reclamation projects; and does
not apply to rice, cranberries, horticultural crops, or other
crops that require special management.

Those familiar with the capability classification can
infer from it much about the behavior of soils when used
for other purposes, but this classification is not a substitute
for interpretations designed to show suitability and limi-
tations of groups of soils for forest trees or for
engineering.

In the capability system, the kinds of soil are grouped
at three levels: the capability class, the subclass, and the
unit. These are defined in the following paragraphs. The
capability classification of any soil in the county can be
learned by referring to the “Guide to Mapping Units.”

Carapinrry Crasses, the broadest groups, are designated
by Roman numerals I through VIII. The numerals indi-
cate progressively greater limitations and narvrower choices
for practical use, defined as follows:

Class I soils have few limitations that restrict their
use.

Class IT soils have moderate limitations that reduce
the choice of plants or that require moderate con-
servation practices.

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

Class IV soils have very severe limitations that reduce
the choice of plants, require very careful man-
agement, or both.

Class V soils are subject to little or no erosion but
have other limitations impractical to remove, that
limit, their use largely to pasture, range, wood-
land, or wildlife habitat. There are no class V
soils in Venango County.

Class VI soils have severe limitations that make them
generally unsuited to cultivation and limit their
use largely to pasture or range, woodland, or wild-
Iife habitat.

Class VII soils have very severe limitations that make
them unsuited to cultivation and that restrict
their use largely to pasture or range, woodland, or
wildlife habitat.

Class VIII soils and landforms have limitations that
preclude their use for commercial plants and
restrict their use to recreation, wildlife habitat,
water supply, or esthetic purposes. There are no
class VIII soils in Venango County.

Cararmury Suncrasses are soil groups within one class;
they are designated by adding a small letter e, w0, s, or ¢, to
the class numeral, for example, ITe. The letter ¢ shows
that the main limitation is risk of erosion unless close-
growing plant cover is maintained ; w shows that water in
or on the soil interferes with plant growth or cultivation
(in some soils the wetness can be partly corrected by arti-
ficial drainage) ; s shows that the soil is limited mainly
becanse it is shallow, droughty, or stony; and ¢, used in
only some parts of the United States, shows that the chief
limitation 1s climate that is too cold or too dry.

401-753—75

G

In class I there ave no subclasses, because the soils of this
class have few limitations. Class V can contain, at the most,
only the subclasses indicated by w, s, and ¢, because the soils
in class V are subject to little or no erosion, although they
have other limitations that restrict their use largely to
pasture, range, woodland, wildlife habitat, or recreation.

Caraprrary Unrirs are soil groups within the subclasses.
The soils in one capability unit arve enough alike to he
suited to the same crops and pasture plants, to require
similar management, and to have similar productivity and
other responses to management. Thus, the capability unit
is a convenient grouping for making many statements
about management of soils. Capability units are generally
designated by adding an Arabic numeral to the subclass
symbol, for example, ITe-2 or ITIw-3. Thus, in one symbol,
the Roman numeral designates the capability class, or
degree of limitation ; the small letter indicates the subclass,
or kind of limitation, as defined in the foregoing para-
graph; and the Arabic numeral specifically identifies the
capability unit within each subclass.

In the following pages the capability units in Venango
County are described and suggestions for the use and
management of the soils are given.

Management by capability units *

Described on the following pages are the capability units
in Venango County. The soils in any one unit are similar
in the kind of management they require and in their re-
sponse to that management.

Certain practicesbbasic to good soil management can be
mentioned before describing the individual capability
units. Fundamental are the selection of a suitable cropping
system and application of conservation practices that sup-
plement this system in maintaining productivity of the soil
and controlling wetness or erosion. The practices to be
applied depend on the nature of the soil and the cropping
system usecIl).

Conservation practices that can be applied on sloping
soils are contour stripcropping, terraces, and sod water-
ways. On sloping, wet soils, surface water can be removed
and erosion controlled by use of graded strips, terraces,
and grassed waterways. If suitable outlets are available,
subsurface water generally can be removed by use of ran-
dom tile lines or open ditches.

Practices to maintain and improve organic-matter con-
tent and soil structure and to reduce erosion include winter
cover crops, stubble mulching, minimum tillage, and green-
manure crops. Such practices are needed most 1f the crop-
ping system is intensive or cultivation is continuous.

Lime and fertilizer should be applied according to soil
tests and needs of crops.

Additional help in managing the soils can be obtained by
consulting the local representatives of the Soil Conserva-
tion Service, the County Extension Service, or members of
the staff of the State Agricultural Experiment Station.

The names of soil series represented are mentioned in the
description of each capability unit, but this does not mean
that all soils of a given series appear in the unit. To find the
names of all the soils and the capability unit in which
each one has been placed, refer to the “Guide to Mapping
Units” at the back of this survey.

2Written in cooperation with RosErT I. BonDp, conservation
agronomist, Soil Conservation Service.



CAPABILITY UNIT I-1

Pope loam is the only soil in this nnit. This is a deep,
well-drained, nearly level soil on flood plains. It is easy to
till. It has high available moisture capacity and moderate
permeability. Flooding is of short duration and generally
does not occur during the growing season. The hazard of
crosion is slight.

This soil is well snited to all crops commonly grown in
the county. Crops respond well to applications of fertilizer
and to other good management practices. Growing cover
erops, utilizing crop residue, and including hay in crop-
ping systems ave ways to maintain organic-matter content
and preserve tilth.

CAPABILITY UNIT I-2

Allegheny silt loam, 0 to 8 percent slopes, is the only soil
in this unit. This is a deep, well-drained, nearly level soil
on terraces. It is easy to till. Tt has high available moisture
capacity and moderate permeability. The hazard of ero-
sion is slight.

This soil is well suited to all crops commonly grown in
the county. Crops respond well to applications of fertilizer
and to other good management practices. Growing cover
crops, utilizing crop residue, and including hay in crop-
ping systems arve ways to maintain organic-matter content
and preserve tilth,

CAPABILITY UNIT Ife-1

This unit, consists of deep, moderately well drained and
well drained, gently sloping Canfield, Cookport, Ernest,
Hanover, Monongahela, and Whavton seils on uplands
and terraces. These soils have moderate available moisture
capacity and moderately slow or slow permeability. The
hazard of erosion is moderate.

If protected from crosion, these soils are suited to all
general farm crops and pasture grasses commonly grown
in the county. Graded strips, diversions, and sod water-
ways help to control erosion. These soils are somewhat, wet,
and stands of alfalfa ave likely to be winterkilled. Winter
erain is likely to be affected by frost heaving. Tile is help-
ful in draining wet weather seeps and permitting earlier
enltivation in spring.

CAPABILITY UNIT He-2

This unit, consists of deep and moderately deep, well-
drained, gently sloping Allegheny soils on terraces and
Gilpin, Hazleton, and Wooster soils in upland areas.
Available moisture capacity is low in Gilpin soils and
moderate to high in the rest. Permeability is moderately
rapid to moderately slow in all. The surface Jayer is easy
to work, and tillage is possible early in spring. The erosion
hazard is moderate in cultivated areas. Surface runoff is
medium to slow.

These soils are suited to alfalfa and all other general
farm crops grown in the county. Stripcropping, contour
cultivation, sod waterways, and diversions help to control
erosion.

CAPABILITY UNIT Iw-1

This unit consists of deep, moderately well drained and
well drained, nearly level Cookport. Flanover, and Monon-
gahela soils on uplands and terraces. These soils have mod-
erate available moisture capacity and slow or moderately
slow permeability. They warm up slowly in spring. Areas
in depressions are covered with shallow water during
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heavy rain. Depth of the root zone is limited by a firm,
brittle layer in the lower part of the subsoil.

If drained, these soils are suited to all general farm
crops grown In the county. Legumes and winter grain are
likely to be affected by frost heaving. Keeping natural
drainageways open and providing outlets for water
ponded in depressions are the principal management
needs.

CAPABILITY UNIT Ilw-2

Philo silt loam is the only soil in this unit. It is a deep,
moderately well drained, nearly level soil on flood plains.
Tt has a seasonal high water table late in winter and early
in spring. Available moisture capacity is high, and per-
meability is moderately slow. Flooding is of short duration
and generally does not occur during the growing season.

If wet areas ave drained, this soil is suited to continuous
cropping. Surface drainage can be furnished by keeping
natural drainageways open and providing outlets for wa-
ter ponded in depressions. Wherever practical, digging
ditches to lower the water level of streams that drain this
soil helps in locating and installing outlets for tile drains.
Cover crops and sod waterways help to control eroison and
scouring.

CAPABILITY UNIT IHfe-1

This unit consists of deep, somewhat poorly drained,
sloping Alvira, Cavode, and Ravenna soils on uplands.
These soils have moderate to high available moisture ca-
pacity and slow permability. Depth of the root zone is lim-
ited by a seasonal high water table. Excess water causes
the solls to warm up slowly in spring. The hazard of ero-
sion is high in areas where these soils ave cultivated and
not. protected.

If drained, these soils are suited to most general farm
crops of the county. Legumes and winter grain arve likely
to be winterkilled or heaved out by freezing. Contour
striperopping, diversion terraces, and sod waterways help
control erosion. Growing cover crops and leaving crop
residue on the soil surface are ways of supplying organic
matter and conserving moisture.

CAPABILITY UNIT ITle-2

This unit consists of deep, moderately well drained and
well drained, sloping Canfield, Cookport, Hanover, and
Wharton soils on uplands. These soils have moderate
available moisture capacity and slow or moderately slow
permeability. The hazard of erosion is high in areas where
the soils ave cultivated and not protected.

The soils in this unit are suited to most general farm
crops of the county. Legumes and winter grain are likely
to be heaved out by freezing. Contour striperopping (fig.
7), diversion terraces, and sod waterways help control ero-
sion. Growing cover crops and leaving crop residue on the
soil surface are ways of supplying organic matter.

CAPABILITY UNIT IlTe-3

This unit consists of moderately deep and deep, well-
drained, sloping Gilpin, Hazleton, and Wooster soils on
uplands. These soils have moderate to low available mois-
ture capacity and moderately slow to moderately rapid
permeability. They are easy to till. The hazard of erosion
1s high in cultivated areas.

If protected against erosion, these soils are suited to all
general farm crops of the county. Strips and diversions
lessen the hazard of erosion. Growing cover crops and
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Figure 7.—Contour stripcropping is used for erosion control in many places on soils in capability unit IIIe-2. The soil is Cookport
loam, 8 to 15 percent slopes.

leaving crop residue on the soil surface increase the or-
ganic-matter content and protect the soil surface.

CAPABILITY UNIT IIIw-1

This unit consists of deep, poorly drained and somewhat
poorly drained, nearly level and gently sloping Alvira,
Cavode, Ravenna, Rexford, and Tyler soils on uplands
and terraces. These soils have moderate to high available
moisture capacity and slow permeability. Depth of the
root zone is limited by a seasonal high water table. Excess
water causes the soils to warm up slowly in spring.

If drained, these soils are suited to most general farm
crops of the county. Legumes and winter grain are likely
to be winterkilled or heaved out by freezing. Excess water
can be drained from the surface by keeping natural drain-
ageways open. Tile drains generally are not satisfactory
because the subsoil is firm and brittle. Graded strips, sod
waterways, and diversion terraces help to control runoft
and erosion on the gently sloping soils.

CAPABILITY UNIT IIIw-2

This unit consists only of a deep, poorly drained, nearly
level Atkins silt Joam on flood plains. Flooding and a high
water table are the main limitations. Overflow generally

occurs in winter or spring, but summer flooding does occur
in some areas.

If protected from flooding and adequately drained,
this soil is suited to most general farm crops of the county.
Where necessary, surface drainage can be improved by
landforming and, if outlets are available, by open ditches.
Leaving crop residue on the soil surface provides the
organic-matter content needed to maintain tilth.

CAPABILITY UNIT IlTw-3

This unit consists of deep, poorly drained, nearly level
and gently sloping Frenchtown soils on uplands. These
soils have moderate available moisture capacity and slow
permeability. Depth of the root zone is limited by a high
water table. Tixcess water causes the soils to warm up
slowly in spring.

If drained, these soils are suited to most general farm
crops of the county. Legumes and winter grain are likely
to be winterkilled or heaved out by freezing. Iixcess water
can be drained from the sniface by keeping natural drain-
ageways open. Tile drains generally arve nof satisfactory
because the subsoil is firm and brittle. Graded strips, sod
waterways, and diversion terraces help to control runofl
and evosion on the gently sloping soils of this unit.
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CAPABILITY UNIT IlIs-1

This unit consists of deep, well-drained, nearly level
and gently sloping Alton soils on terraces. These soils
have low available moisture capacity and rapid perme-
ability.

These soils are suited to most general farm crops of the
county. The low available moisture significantly aflects
crops in most years. Contour tillage, cover crops, and
crop residue increase the organic-matter content, improve
tilth, and conserve moisture.

CAPABILITY UNIT IVe-1

This unit consists of moderately deep and deep, well
drained and moderately well drained, sloping and mod-
erately steep Alton, Gilpin, Hanover, Hazleton, and
Wooster soils on uplands and terraces. These soils have
low to moderate available moisture capacity and slow to
rapid permeability. The hazavd of erosion is very high in
cultivated areas.

These soils are suited to cultivated crops, buf they are
better suited to long-term hay or pasture. Contour strips,
diversion terraces, and sod waterways help to control
runoff and erosion in cultivated areas.

CAPABILITY UNIT IVw-1
This unit consists of deep, poorly drained, nearly level
and gently sloping Armagh and Brinkerton soils on up-
Iands. These soils have moderate available moisture
capacity and slow permeability. Depth of the root zone
is limited by a high water table. Excess water causes the
soils to warm up very slowly in spring and severely limits
them for cultivation. The Brinkerton soils are adversely
affected by runoff and seepage from adjacent slopes.
The soils in this unit are hetter suited to long-term
hay or pasture than to cultivated crops. Grasses and
legumes tolerant of wet soil conditions are best adapted.
Txcess water can be removed from the surface by keeping
natural drainageways open and providing outlets to drain
depressions. Surface water that flows down from higher
clevations should be diverted. Tile drains can be installed
to drain seep spots.

CAPABILITY UNIT VIs-1

This unit consists of deep, well drained and moderately
well drained, nearly level to moderately steep Canfield,
Cookport, Ernest, and Hanover soils on uplands. These
soils are very stony and occur as scattered areas through-
out the county. They have moderate available moisture
capacity and moderately slow to slow permeability.

These soils are too stony for cultivated crops. In areas
where the use of light farm equipment is feasible, blue-
grass and white clover can be planted for pasture.

CAPABILITY UNIT VIs-2

This unit consists of deep and moderately deep, well-
drained, nearly level to moderately steep, very stony
Hazleton, Gilpin, and Wooster soils on uplands. These
soils have moderate to.low available moisture capacity
and moderately rapid to moderately slow permeability.

These soils are too stony for cultivated crops. In arcas
where the use of light farm equipment is feasible, blue-
grass and white clover can be planted for pastures.

CAPABILITY UNIT VIie-1

Alton gravelly loam, 25 to 80 percent slopes, is the only
soil in this unit. It is a deep, well-drained, steep to very
steep, gravelly soil on terraces. It has low available mois-
ture capacity and rapid permeability. Slope and a hazard
of erosion severely limit use of this soil. The soil is poorly
suited to woodland and wildlife development and is too
steep for crops, hay, or pasture. It is a good source of
gravel.

CAPABILITY UNIT VIIs-1

This unit consists of deep, somewhat poorly drained and
poorly drained, nearly level to gently sloping, very stony
Alvira, Brinkervton, Frenchtown, and Ravenna soils on
uplands. These soils have moderate available moisture
capacity and slow permeability.

These soils ave fairly well snited to unimproved pasture
(fig. 8) and to water-tolerant trees. They are wet in spring
and moving equipment over them is difficult.

CAPABILITY UNIT VIIs-2

This unit, consists of deep and moderately deep, moder-
ately well drained and well drained, steep and very steep,
very stony Gilpin, ITanover, Hazleton, and Wooster soils
on uplands. These soils have moderate to low available
moisture capacity and slow to moderately rapid perme-
ability.

Because these soils are stony and steep, they are better
suited to woodland than to cultivated crops or pasture. In
most places, however, logging is difficult or hazardous and
replanting must be done by hand. Some areas can be de-
veloped for wildlife and watershed uses.

Estimated Crop Yields

Table 1 shows the estimated yields for representative
field and specialty crops and pasture plants grown in the
county. These predictions ave averages for a period of 10
years or more, not just for one season.

Yields are shown under two levels of management. In
columns A ave yields to be expected under the normal or
prevailing management used by the average farmer in the
county. In columns B are yields that may be obtained in
average growing seasons under improved management.
The 1mproved management indicated in columns B is
based on the assumption that farmers use most of the
adapted crop varieties, fertilization rates, and insect and
disease control measures currently recommended. Man-
agement practices are applied at the proper time and in
such a way as to be effective. Such soil and water con-
servation practices as minimum tillage, contour tillage,
stripcropping, crop residue management, and use of diver-
sions, drainage, waterways, or other practices recom-
mended by the Agricultural Extension Service and the Soil
Conservation Service are followed. Irrigation is not con-
sideved.

The yields in columns B are not intended to be maximum
yields obtainable. These yields vary for the different soils
but usnally represent an increase over presently attained
yields for the county. It is expected that yields, especially
at the B level, will increase 10 to 25 percent by 1985 as a
result of the development of new varieties and improved
technology of production. Yields increased approximately
2 percent per year in Pennsylvania during the 1960’s.



VENANGO COUNTY, PENNSYLVANIA 11

Figure 8.—Cows grazing on Alvira and Ravenna very stony silt loams, 0 to 8 percent slopes. Soils in capability unit VIIs-1 are
used mostly as pasture or woodland.

The following mapping units generally are not used for
crops, hay, or pasture and are not listed in table 1: Alton
gravelly loam, 25 to 80 percent slopes; Alvira and Ravenna
very stony silt loams, 0 to 8 percent slopes; Brinkerton and
Frenchtown very stony silt loams; Hanover very stony
silt loam, 25 to 45 percent slopes ; Hazleton and Gilpin very
stony soils, 25 to 70 percent slopes ; Strip mines; and Urban
land-Monongahela complex.

Use of Soils as Woodland ®

Venango County once had a dense cover of trees, but
cutting timber for commercial purposes and clearing land
for farms have eliminated nearly all the virgin stands. At
present the commercial woodland, which occupies 84 per-
cent of the county, consists of second- and third-growth
stands. Approximately 40 percent of the acreage in com-
mercial forests is sawtimber, 36 percent is poletimber, and
the rest is seedlings and saplings ().

The principal forest types that make up the present com-

®By V. C. Mn.Es, woodland specialist, Soil Conservation Service.

mercial woodland and the proportionate extent of each as
given by the Forest Service () follow:

Percent

White pine— e 9
Tifty percent or more of the stand is eastern white

pine. )

Virginia-pitech pine______________ 2

Fifty percent or more of the stand is Virginia pine,
pitch pine, or other yellow pines, singly or in combi-
nation.

Oak-hickOrY oo e 56
ifty percent or more of the stand is upland oaks or
hickory, singly or in combination. ’he stand also in-
cludes the yellow-poplar-oak forest type.

Elm-ash-red maple____ . _____ - — 10
Fifty percent or more of the stand is American elm,
black ash, or red maple, singly or in combination.

Red maple stands make up most of the acreage on
upland sites.

Maple-heech-bireh oo ____ 10
Fifty percent or more of the ¢tand is sugar maple,
beech, or yellow bhirch, singly or in combination. The
stand also inelndes the black cherry forest type.

Aspen-bireh o 12
Fifty percent or more of the stand is aspen, paper
birch, gray birch, or pin cherry, singly or in combi-
nation.

Otheroak types e 1
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TasLe 1.—Estimated yields of field and forage crops

[In columns A are productivity ratings for normal management, and in columns B are ratings for improved management. Absence of data
indicates that the soil is not suited to the specified crop at the specified level of management)

Corn Hay Pasture
Oata Wheat | Potatoes| Alfalfa- Cirass-
Soils Crain Silage grass legume Bluegrass | Tall grass
mixture mixture
AlB A B A|B|A|BjA B A B A B A B A B
Cow- | Cow-| Cow-| Cow-
. " Bu./ | Bu./ | Tons/ | Tons/ | Bu./ | Bu./ | B/ | Bu.] | Bu./ | Bu./ | Tons/ | Tons/ | Tons/ | Tons/ | acre- | acre- | acre- acre-
Allegheny silt loam, 0 to 3 acre | acre | acre | acre | acre | acre | acre | acre | acre | acre | acre | acre | acre | acre | days! | daysl| days!| days!
percent slopes. . oo _._._ 120 14| 24| 65 75 | 40 | 45 (450 [550 | 2.7 | 4.5 | 2.1 | 3.5 85 | 160 | 135 255
Allegheny silt loam, 3 to §
percent slopes_ __________.____ 70 |120 141 24 )65 75| 40 | 45 |[450 |550 | 2.6 | 4.5 | 2.0 | 3.5 80 | 160 | 130 | 255
Alton gravelly loam, 0 to 3
percent slopes_ - _____________ 50 | 95 10 19 1 55 | 75 | 35 | 45 |400 [450 | 2.0 | 4.0 | 1.1 | 8.0 | 45 | 135 100 | 230
Alton gravelly loam, 3 to 8
percent slopes_. - ... _____ 50 [ 90 10 18 | 55| 75 | 35 | 45 |400 |450 | 2.0 | 4.0 | 1.1 | 3.0 45| 135} 100 | 230
Alton gravelly loam, 8 to 13
percent slopes_ .o ___________ 45 1 75 9 15|50 170 [ 30| 40 [ |--——| 1.9 | 35| 1L0|25| 40| 115| 95| 200
Alton gravelly loam, 15 to 25
percent slopes_ - ____________ SRR DR (RSN PR 40 | 50| 25 | 80 |_o_|----| 1.9 3.0 10|20 40| 9| 95 170
Alvira silt loam, 0 to 3
percent slopes. ..o ____________ 50 | 90 10 181 850 | 70 |____| 35 |..__]400 |_____ 320} 1525 60| 115 75 170
Alvira silt loam, 3 to 8
percent slopes_ - . _________ 50190 10| 18|50 | 70 |_._.f 35 |_.__[400 {_____ 30| 1.5 25| 60115 75| 170
Alvira silt loam, 8 to 15
percent slopes_ ... ___ 45 | 85 O 17 [ 4565 {____| 30 |o__|oaofoaos 30 (L5125 60| 115 751 170
Armagh silt loam__ - ____._____ 40 | 80 8 16 | 40 [ 60 |- _|ooa|oo]oao| oo 1.4 2.5 55115 70 145
Atkins silt loam_________________ 70 (100 bh | 20 | A5 | 60 oo oo |eo || 2.413.0F 95| 135 | 120 170
Brinkerton silt loam, 0 to 3 percent
slopes oo . 40 1 90 81 18 [ 40 [ 60 [ oo feoo|eooo|emoafaaos 1.4 125 55115 | 70 145
Brinkerton silt loam, 3 to 8 percent
slopes_ . 45 | 90 9 I8 |45 | 60 | )i |iaafeae|eoee]oae 1.6 25| 656|115 80| 145
Canfield gravelly silt loam, 3 to 8
percentslopes_.___._________. 55 100 11 20 | 55 | 70 | 30 | 45 360 | 495{ 2.1 | 4.0 | 1.8 [ 3.0 | 70 | 145 | 105 | 220
Canfield gravelly silt loam, 8 to 15
percent slopes_ _______________ 50 | 90} 10| 18150 |65 |30 |40 |.___|-.._|20|35]1.7(30]| 70145 | 100 | 205
Canfield very stony silt loam, 0 to
8 percent slopes.._____________ [N IR PR JEUEUUDNY [EORPNY PRV (USRI PSP (RS SNSRI MU [SUIPIINS U 40 | 115 | |._-_.
Canfield very stony silt loam, 8 to
25 percent slopes_____________ SEUNPO FEUUNE HR SO JUNNUURY RN RO PSP VY U PRI I P 40 | 110 |o___|-_-..
Cavode silt loam, 0 to 3 percent
SlOPES_ oL 50 | 85 10 17 | 50 | 65 |___| 35 |____[400 [-____|.____ 1.5 30| 60135 75 170
Cavode silt loam, 3 to 8 percent
SlOPES - e 50 | 85 10 17150 1 65 [____| 35 |____400 {_____|___._ 1.5 30| 601135 75 170
Cavode silt loam, 8 to 15 percent
slopes_ oo 45 | 80 9 16 | 45 | 60 |o___f 30 |ooo_|oooofoooaoianoos 1.5130 60 | 135 75 170
Cookport loam, 0 to 3 pereent
SlOPES e e 55 (100 11 20 | 55 [ 70 | 30 | 45 |360 495 | 2.0 | 4.0 | 1.8 3.0 70| 145 | 100 220
Cookport loam, 3 to 8 percent
SlOPeS e 55 1100 | 11 20 | 55 [ 70 1 30 | 45 1360 (495 | 2.1 | 4.0 | 1.7 | 3.0 | 70| 145 | 105 220
Cookport loam, 8 to 15 percent
slopes_ ... 50 |90 10| 18 |50 |65 |30 40 ||} 20|35 | 1730 70| 145]) 1001 205
Cookport very stony loam, 0 to 8
pereent slopes_ o ___________ SURPRNS SRRV VRPN P DRSO U RRPUE iy iy [ O 85 | 115 | |oo.._
Cookport very stony loam, 8 to 15
percent slopes_ _ . . ___________ RSO BRI SR I JRPURS RS PR (PO (HpUp PROuY PR F U S R 55 | 110 |oooo_|oooo-
Ernest silt loam, 3 to 8 percent
SlOPeS . oo 55 (100 11 20 1 55 | 70 | 30 | 45 {360 1495 | 2.1 [ 4.0 | 1.7 |30 70 | 145 | 105 200
Lrnest very stony silt loam, 0 to
8 percent slopes_._.______._.____ PR N PRI RS JRUUOR JRRVE F Py PR PR PRI RN N 55 | 115 | __{_..-.
Ernest very stony silt loam, 8 to
15 percent slopes_- ... ______ RPN, PRUPRPRS PRSP PR Ry R R R R ) S (S PO O 55 | 110 oo jeooo
Frenchtown silt loam, 0 to 3
percent slopes_ . . .. ______.___. 40 | 80 8 16 1 45 | 65 oo |ooo oo |emao|omea] e 1.4 25 55 1 114 70 145
Frenchtown silt loam, 3 to 8
percent slopes. . oo _._L..___. 45 | 80 9 16 [ 45 | 656 I____|____l.___ SR O I 1.5125 60 | 115 75 145

See footnotes at end of table,
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Corn Hay Pasture
Oats Wheat | Potatoes| Alfalfa- Girass- ]
Soils Grain Silage £rass legume Bluegrass | Tall grass
mixture mixture
A B A B A|B|A|B|A|B A B A B A B A B
I Tons! Cow- | Cow- | Cow- Cow-
i . . y s . | Bu. . . g ] Tons/ | acre- | acre- [ acre- acre-
Gilpin silt Inam, 3 to 8 percent I&Tc‘m/ Ijlcbré ’]Zycl‘rgc/ 13’3% ](icure/ Izchn{ I:gré lz?n{ lggrt:/ I(R#M/ 1'2101% [22% ?12;?(,{ ?zcl}?e (Ia[/rvl days! | dayst | days!
slopes . ____ 50 | 90 10 18 | 55 | 65 | 35 [ 40 [335 435 (2.1 [ 3.5 | 1.6 3.0 65 | 135 | 105 200
Gilpin silt loam, 8 to 15 percent
SlOPES e oo 50 | 85 10 17155603035 |-o__]..._|20]35 1530 60 | 135 | 100 200
Gilpin silt loam, 15 to 25 percent
SlOPES o oL 45 | 80 9 16|50 |55 125 30 |____|--__l L9 3014|255 55 | 115 95 170
Hanover silt loam, 0 to 3 percent
SloPeS e L 55 (100 11 20 | 55 | 70 | 30 | 45 (360 |495 | 2.0 (4.0 | 1.8 ] 3.0 70 | 145 | 100 230
Hanover silt loam, 3 to 8 percent
SlOPeS e oL 55 |100 11 20 | 55 | 70 | 30 | 45 |360 |485 | 2.1 [ 4.0 | 1.7 { 3.0 70 | 145 | 105 230
Hanover silt loam, 8 to 15
percent slopes_ . oo ________ 50 1 90 10 1850 |65 30|40 [___|....1220]3.5]1L7]30 70 | 145 | 100 205
Hanover silt loam, 15 to 25
‘percent slopes_ . _____________ 50 | 85 10 1715060018035 [c___[--_|]20]35|1.6]30 65 | 135 | 100 205
Hanover very stony silt loam,
0 to 8 percent slopes_._________ (U N (R RN PR UUUUN DUURUNUN SUUNDRN DRUEPUDY FERUUN PRUPIRE, FEUpUPD) PR 55 | 115 |- _|-a---
Hanover very stony silt loam,
8 to 25 percent slopes_.._._.____ SRS DRSO FEURUON [N PR PRV ISUNUI PUOUDRUN PEUEPUUNY DRNORUINS U, FRUpUPIY PR 55 | 110 |oooo_|oaao-
Hazleton channery loam, 3 to 8
percent slopes_ - oo oo ______ 70 1120 14 24 | 65| 75 | 40 | 45 |400 |500 | 2.6 | 4.5 | 2.0 | 3.5 80 | 160 [ 130 255
Hazleton channery loam, 8 to 15
percent slopes_ .- oo ... 65 110 13 221 60 | 70| 35 | 40 |____|-..__| 2.5 | 40| 20| 3.0 80 | 135 | 125 230
Hazleton channery loam, 15 to 25
_percent slopes. e oo 50 | 95 10 1950603035 |___|----|24]40]|1.9]30 75 | 135 | 120 230
Hazleton very stony loam, 0 to 8
percent slopes_ - ____________ [ PERUURN D P [V PO (RN DUUURRDR IR RSV ISP PP PIEPU SR hH | 10 |l _C
Hazleton and Gilpin very stony
soils, 8 to 25 percent slopes_____ [V S SRR IR [N PRUSNUR (RURU PUUDRRN PR (DU PP SOUN PENEPUPUU PR 50 90 |- ~|o-o-C
Monongahela silt loam, 0 to 3
percent slopes- . . __________ 55 (100 11 20| 55| 70| 30| 45 |360 |495 | 2.0 | 4.0 1.8 | 3.0 70 | 145 1 100 220
Monongahela silt loam, 3 to 8
percent slopes. ..o __ 55 |100 11 20| 55| 70| 30 | 45 |360 {495 | 2.1 | 40| 1.7 ] 3.0 70 | 145 | 105 220
Philo silt loam. . ______________.__ 95 (130 19 96 | 70 | 80 | 40 | 45 [500 800 | 3.0 | 4.5 | 2.6 | 3.5 | 105 | 160 | 150 255
Pope loam_ - _________ 105 1135 21 27 | 75 1 80 | 45 | 50 |350 1650 | 3.4 | 5.0 | 2.7 | 3.5 | 110 [ 160 | 170 235
Ravenna silt loam, 0 to 3
percent slopes_ ... __________ 50 | 90 10 181 50 | 70 |____| 35 |[----|{400 |-_-.__ 3.0 1.5125 60 | 115 75 170
Ravenna silt loam, 3 to 8§
percent slopes_ - _________ 50 | 90 10 181 50 | 70 f-___| 35 |--_.|400 {_____ 3.0 Lh1 2.3 60 | 115 75 170
Ravenna silt loam, 8 to 15
percent slopes_ - __..___ 45 | 85 9 17 1 45 | 65 - 30 |- -oof-ana- 3.0 L5125 60 | 115 75 170
Rexford silt loam. .o ____________ 50 | 90 10 18 45 | 70 |o_] 35 |eoo|occc|ennn- 330 1.5 25 60 | 115 75 170
Tyler silt loam_oc .o . ... 50 90| 10| 18| 50| 60 [-..-] 35 |- |oeac|-aama 3.0/ 15|30 60| 135 75| 170
Wharton silt loam, 3 to 8 percent
SlOPEeS . o o e 55 | 90 11 2055|6571 30|401(360 495|2.1 3.5 | 17|30 70 |1 140 | 105 220
Wharton silt loam, 8 to 15
percent slopes_ . _ o .__ 50 | 80 10 18| 50| 60| 25| 35 (360 |475 1 2.0 | 3.5} 1.7 | 3.0 70 | 140 | 100 205
Wooster gravelly silt loam, 3 to
8 percent slopes_ - _.________ 70 {100 14 201 65| 751 40 | 45 {400 (500 | 2.6 | 4.0 2.0 | 3.5 80 | 160 | 130 230
Wooster gravelly silt loam, 8 to
to 15 percent slopes_ - .._.__._. 65 | 95 13 1960|7535 | 45 |.___|--.-|2.5]|40[20)]35 80 | 160 | 125 230
Wooster gravelly silt loam, 15 to
25 percent slopes_.______._____. 60 | 90 12 18] 6070|385 |40 |——__|----| 2.4 3.5 193 75| 135 | 120 | 200
Wooster very stony silt loam, 8
to 25 percent slopes_ - _____._. [P PR PSRN PR [NV FRREPRN RPN PSRN FRVUUNS RPN PPN FRUSEPN [RpRUR, Ut 60 | 130 |- _[-----
Wooster very stony silt loam, 25
to 45 percent slopes..- ... _. SRS SO PRSI, R JEUSUURN USRIV SEPRUEDN RPN (RO SR ISP SRUP [PRUI F 55 | 110 oo foaaas

1 Cow-acre-days is a term used to express the carrying capacity
of a pasture. It is the number of animal units carried per acre
multiplied by the number of days the pasture is grazed duringa

single grazing season without injury to the sod. An acre of pasture
that provides 30 days of grazing for 2 cows has a carrying capacity
of 60 cow-acre-days.



14 SOIL

In general, the soils of this county are capable of sup-
porting a good growth of sugar maple, black cherry, ash,
yellow-poplar, and red oak. 'T'rees grow slowly on the shal-
low soils and on the very poorly drained soils.

Sixty-six percent of the existing woodland in the county
is made up of soils that ave excellent, very good, and good
woodland sites; 28 percent of soils that ave fair sites; and
G percent of soils that are poor sites,

A landowner can favor the more desirable trees in his
woodland by good woodland management. The soils and
the climate are favorable; help in planning a program of
woodland improvement can be obtained from local tech-
nicians. How much effort the landowner is willing to make
toward improving his woodland probably depends on gen-
eral economic conditions.

Returns from excellent, very good, and good sites gen-
erally justify the additional expense of improved manage-
ment, but the potential yield, quality of the particular
species growing on the site, and the market potential
should be considered. Converting woodland of Jow-value
species and a high proportion of poor-quality stems to its
potential capacity may not be economically justifiable.

Soils that are fair sites are the most difficult to ap-
praise for management. A thorough appraisal of the
woodland as to species and quality is essential, and the
market potential should be investigated. A proper anal-
ysis of all these interrelated factors is essential in deter-
mining the intensity of management.

Returns from poor sites generally do not justify man-
agement for the production of wood products. Neverthe-
less, woodland is in most cases the most practical use for
these soils. Generally such soils cannot be used for cropland
or grassland.

Table 2 rates the soils of the county according to limita-
tions and hazards to be considered in management, to
species suitability, and site quality for production of
timber.,

The erosion hazard indicates the amount or intensity of
practices needed to reduce or control erosion. A rating of
slight indicates little or no risk of erosion when wood
products are harvested ; few, if any, practices are needed
for erosion control. A rating of moderate indicates that
erosion control measures are needed on skid and logging
roads immediately after wood products are harvested. A
rating of severe means that erosion, especially gullying, is
a severe hazard when wood products are harvested. Har-
vesting and other operations should be done across the
slope as much as possible. Skid trails and logging roads
should be laid out on as low grades as possible, and water-
disposal systems should be carefully maintained during
logging. Erosion control measures are needed on logging
roads and skid trails immediately after logging.

LEquipment limitations ave based on characteristics of
the soils and topographic features that restrict or prohibit
the use of equipment for harvesting trees and planting
seedlings. Steepness of slope, stoniness, and wetness are
principal limitations. A rating of slight indicates very few
limitations. A rating of moderate indicates moderate limi-
tations to equipment by some stones and bhoulders, mod-
erately steep slopes, or wetness for part of the year. A rat-
ing of severe means that steep slopes, stoniness, or pro-
longed wetness makes tract-type equipment best for gen-

SURVEY

eral use and that winches or similar special equipment are
needed for some kinds of work.

Seedling mortality refers to the loss of seedlings, either
naturally occurring or planted, as a result of unfavorable
soil characteristics. A rating of slight means that no more
than 25 percent of the seedlings is likely to die and satis-
factory restocking from the initial planting can be ex-
pected. Adequate restocking ordinarily results from na-
tural regeneration. A rating of moderate means that the
loss will be between 25 and 50 percent and some replant-
ing is ordinarily needed. Natural regeneration cannot al-
ways be velied upon for adequate and early restocking. A
rating of severe indicates that more than 50 percent of
seedlings is likely to die and that special seedbed pre-
paration, superior planting techniques, and considerable
replanting are needed for adequate and immediate restock-
ing. Restocking cannot be expected to result from natural
regeneration if the rating for seedling mortality is severe.

Plant competition refers to the rate at which brush,
grass, and undesirable trees are likely to invade wood-
land stands. A vating of slight means that unwanted plants
do not prevent adequate natural regeneration and early
growth or interfere with adequate development of planted
seedlings. A rating of moderate means that competition
delays natural or artificial regeneration, both estahlish-
ment and growth, but does not prevent the natural develop-
ment of a ff”u]ly stocked normal stand. Competition is scvere
if adequate natural or artificial regeneration can he ob-
tained only by intensive site preparation and maintenance,
including weeding.

The ratings for windthrow hazard represent an evalua-
tion of factors that control the development of tree roots
and, consequently, the possibility that trees will be up-
rooted by wind. A rating of slight means that normally
no trees are blown down by wind. A rating of moderate
means that some trees can be expected to be blown down
during periods of excessive soil wetness and strong wind.
A rating of severe means that trees will not stand alone
instrong wind.

The trees listed in the column headed “Species to be
favored” are fast growing and have high economic value.
In planning the development of an existing woodland, the
landowner can determine, according to his objectives, the
species to be favored when plantations are to be started.
The trees listed in the column “For planting or seeding”
are those best suited to the particular soil.

Site quality indicates the ability of a soil to produce
timber. The ratings are based on sample plots within
the county and in adjacent counties. Other soils in the
county that have characteristics similar to those of the
soils studied were assumed to have approximately the
same rating. Yield information on oak 1s based on data
by G. L. Schnur (76). The ratings are hased on site index,
which is defined as the average height of the dominant
and codominant trees in a stand at the age of 50 years.
Foresters using this rating can determine the volume of
timber that normal stands will produce at different ages.
A site index of 85 or better is rated excellent, and the ex-
pected yield at age 50 is 13,750 or more board feet per
acre (published data for onk do not, go beyond site index
80) (International rule). A site index of 75 to 84 is rated
very good, and the expected yield at age 50 is about 13,750
board feet per acre. A site index of 65 to 74 is rated good,



TasLe 2.—Wood crops and factors in management

Hazards Species to be favored—
Series and map
symbols Site quality
Erosion Equipment Seedling Plant competition Windthrow In existing stands For planting or
hazard limitations mortality seeding
Allegheny: Aga, Very good._.__| Slight__.____ Slight______ Slight______ Severe for conifers; Slight______ Yellow-poplar, red Yellow-poplar,
AgB. moderate for oak, ash, sugar black cherry, red
hardwoods. maple, black pine, black walnut,
walnut, black larch, Norway
cherry. spruce.
Alton:

AhA, AhB, AhC_| Fair_________ Slight______ Slight______ Severe_ . ___ Slight for conifers Slight..____ Red oak, black oak, | Red pine, larch,
and hardwoods. red maple. white pine.

ARD_________.. Fair.________ Slight______ Moderate.._| Severe_____ Slight for conifers Slight__ .. __ Red oak, black oak, | Red pine, larch,
and hardwoods. red maple. white pine.

AhF_____ ... Fair_________ Moderate.._| Severe_ ... Severe. ... Slight for conifers Slight.___ .. Red oak, black oak, | Red pine, larch,
and hardwoods. red maple. white pine.

Alvira: AlA, AIB, Good________ Slight__ ____ Moderate___| Moderate___| Severe for conifers; Moderate___| Yellow-poplar, red Yellow-poplar, larch,
AIC, ArB. moderate for oak, ash, sugar Norway spruce,
hardwoods. maple, red white spruce,
maple. white pine.
Armagh: As_______ Very good____| Slight______ Severe_ ____ Severe_ ____ Moderate for coni- Severe_ . __ Red oak, ash, White pine, larch,
fers and hard- sugar maple, red Norway spruce.
woods. maple.
Atkins: At________ | Fair_________ Slight______ Severe.____ Severe_____ Severe for conifers Moderate.__| Pin oak, red maple, | White pine, white
and hardwoods. sycamore. spruce.
Brinkerton: BrA, Good_.______ Slight______ Severe____. Severe. __ .. Moderate for coni- Severe____. Yellow-poplar, red Yellow-poplar,
BrB, Bt. fers and hard- oak, ash, sugar larch, Norway
woods. maple, red spruce, white
maple. spruce, white pine.
Canfield:

CdB, CdC, CeB_._| Very good.___| Slight______ Slight_____. Slight______ Severe for conifers; Slight._____ Yellow-poplar, Yellow-poplar,
moderate for black cherry, red black cherry,
hardwoods. oak, ash, sugar lareh, Norway

maple. spruce, white pine.

CeD. . ____ Very good_.._| Moderate__.| Moderate_._| Slight__ ____ Severe for conifers; Slight_____. Yellow-poplar, Yellow-poplar,
moderate for black cherry, red black cherry,
hardwoods. oak, ash, sugar larch, Norway

maple. spruce, white pine.
Cavode:

ClA, CIB_______ Very good____| Slight_____. Moderate_. | Moderate_. | Severe for conifers Moderate___| Yellow-poplar, Yellow-poplar,
and hardwoods. black cherry, red black cherry,

oak, ash, sugar larch, Norway
maple. spruce, red pine,
white pine.

ClC__________. Very good.___{ Moderate.._| Moderate_._.| Moderate.._| Severe for conifers Moderate.. .| Yellow-poplar, Yellow-poplar,

See footnote at end of table.

and hardwoods.

black cherry, red
oak, ash, sugar
maple.

black cherry,
larch, Norway
spruce, red pine,
white pine.

VINVATASNNId ‘AINN0D ODNVNIA
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TaBLE 2.—Wood crops and factors in management—Continued

91

Series and map
symbols

Site quality

Hazards

Species to be favored—

Equipment

limitations

Plant competition

In existing stands

For planting or
seeding

Cookport: CoA,
CoB, CoC,
CpB, CpC.

Ernest:
ErB, EsB______

Frenchtown: FeA,
FeB.

Gilpin:

GIB,GIC.._____

Hazleton:

HeB, HeC, HIB__

Very good____

Very good____

Very good____

Excellent_____

Very good___.

Very good.____

Very good _._

Very good____

Very good____

Moderate___

Slight______

Slight______

Slight______

Severe____.

Slight______

Moderate___

Slight______

Moderate_ __

Severe__ ___

Slight______

Severe for conifers;
moderate for
hardwoods.

Severe for conifers;
moderate for
hardwoods.

Severe for conifers;
moderate for
hardwoods.

Moderate for
conifers and
hardwoods.

Severe for conifers;
moderate for
hardwoods.

Severe for conifers;
moderate for
hardwoods.

Severe for conifers;
moderate for
hardwoods.

Severe for conifers;
moderate for
hardwoods.

Severe for conifers;
moderate for
hardwoods.

Moderate for
conifers; slight for
hardwoods.

Yellow-poplar,
black cherry,
red oak, ash,
sugar maple.

Yellow-poplar,
black cherry,
red oak, ash,
sugar maple.

Yellow-poplar,
black cherry,
red oak, ash,
sugar maple.

Yellow-poplar,
black cherry,
red oak, ash,
sugar maple.

Yellow-poplar,
black cherry,
red oak, ash,
sugar maple.

Yellow-poplar,
black cherry,
red oak, ash,
sugar maple.

Yellow-poplar,
black cherry, red
oak, ash, sugar
maple.

Yellow-poplar,
black cherry, red
oak, ash, sugar
maple.

Yellow-poplar,
black cherry, red
oak, ash, sugar
maple.

Yellow-poplar,

black cherry, red
oak, ash, sugar
maple.

Yellow-poplar,
black cherry,
larch, Norway
spruce, white pine.

Yellow-poplar,
black cherry,
larch, Norway
spruce, white pine.
Yellow-poplar,
black cherry,
larch, Norway
spruce, white pine.

Yellow-poplar,
black cherry,
larch, red pine,
Norway spruce,
white pine.

Yellow-poplar,
black cherry,
larch, Norway
spruce, red pine,
white pine.

Yellow-poplar,
black cherry,
larch, Norway
spruce, red pine,
white pine.

XUAYNS TIOS

Yellow-poplar,
black cherry,
larch, Norway
spruce, white pine.
Yellow-poplar,
black cherry,
larch, Norway
spruce, white pinc.
Yellow-poplar,
black cherry,
larch, Norway
spruce, white pine.

Yellow-poplar,
black cherry,
larch, red pine,
Norway spruce,
white pine.
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Ravenna:
RaA, RaB____.._

Rexford: Re

Strip mines: Sm.}

Tyler: Ty ___.__.__

Excellent

Excellent,

Very good____

See footnote at end of table.

Slight______

Moderate___

Slight______

Slight______

Slight______

Slight_____.

Moderate___

Slight______

Slight______

Moderate___

Moderate__

Severe_ ____

Moderate___

Moderate.___

Moderate___

Moderate___

Slight__ -

Moderate___

Moderate.._

Slight______

Slight__ - __

Slight_____..

Moderate___

Moderate__.

Moderate__.

Moderate. __

Moderate for
conifers; slight for
hardwoods.

Moderate for
conifers; slight for
hardwoods.

Moderate for
conifers; slight for
hardwoods.

Moderate for coni-
fers; slight for
hardwoods.

Severe for conifers;
moderate for
hardwoods.

Severe for conifers;
moderate for
hardwoods.

Severe for conifers
and hardwoods.

Severe for conifers
and hardwoods.

Severe for conifers;
moderate for
hardwoods.

Severe for conifers
and hardwoods.

Slight______

Slight______

Slight______

Slight______

Slight.__._.

Slight______

Moderate___

Modcrate_

Moderate___

Moderate._ _

Yellow-poplar,
black cherry, red
oak, ash, sugar
maple.

Yellow-poplar,
black cherry, red
oak, ash, sugar
maple.

Yellow-poplar,
black cherry, red
oak, ash, sugar
maple.

Yellow-poplar,
black cherry, ash,
red oak, sugar
maple.

Yellow-poplar,
black cherry, ash,
black walnut, red
oak, sugar maple.

Yellow-poplar,
black cherry, ash,
black walnut, red
oak, sugar maple.

Yellow-poplar, red
oak, ash, sugar
maple, black
cherry.

Yellow-poplar, red
oak, ash, sugar
maple, black
cherry.

Black cherry, red
vak, ash, sugar
maple.

Yellow-poplar,
black cherry, red
oak, ash, sugar
maple.

Yellow-poplar,
black cherry,
larch, red pine,
Norway spruce,
white pine.

Yellow-poplar,
black cherry,
larch, red pine,
Norway spruce,
white pine.

Yellow-poplar,
black cherry,
larch, red pine,
Norway spruce,
white pine.

Yellow-poplar, larch,
white pine, Nor-
way spruce, black
cherry.

Yellow-poplar, larch
Norway spruce,
white pine, black
walnut, black
cherry.

Yellow-poplar,
larch, Norway
spruce, white
pine, black wal-
nut, black cherry.

Yellow-poplar,
larch, Norway
spruce, white
spruce, white
pine, black
cherry.

Yclow-poplar,
larch, Norway
spruce, white
spruce, white
pine, black
cherry.

Black cherry, larch,
Norway spruce,
white spruce,
white pine.

Yellow-poplar,
black cherry, larch,
red pine, Norway
spruce, white pine.

VINVATISNNTL ‘XINNOD OHNVNIA
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TasLE 2.—Wood crops and factors in management—Continued

Hazards Species to be favored—
Series and map
symbols Site quality
Erosion Equipment Seedling Plant competition Windthrow In existing stands For planting or
hazard limitations mortality seeding
Urban land: Um.
No commercial
timber on
Urban land.
For Monon-
gahela part of
Um, see
Monongahela
series,
Wharton:

WhB._ __________ Very good____| Slight______ Slight______ Slight______ Severe for conifers; Slight_ ____ Yellow-poplar, red Yellow-poplar, black
moderate for oak, ash, sugar cherry, larch,
hardwoods. maple. Norway spruce,

white pine.

WhC_.___._____ Very good____| Moderate___{ Slight______ Slight______ Severe for conifers; Yellow-poplar, red Yellow-poplar,
moderate for oak, ash, sugar black cherry,
hardwoods. maple. larch, Norway

spruce, white pine.
Wooster:

WoB, WoC_____ Very good.___| Slight______ Slight______ Slight______ Scvere for conifers; Slight_____ _| Yellow-poplar, Yellow-poplar,
moderate for black cherry, black cherry,
hardwoods. red oak, ash, larch, Norway

sugar maple. spruce, red
pine, white pine.

WoD, WsD_____ Very good_.__| Moderate._.| Moderate___| Slight ____| Severe for conifers; Slight______ Yellow-poplar, Yellow-poplar,
moderate for black cherry, black cherry,
hardwoods. red oak, ash, larch, Norway

sugar maple. spruce, red pine,
white pine.

WsE._________. Very good..__| Severe____._ Severe_ ____ Slight _____ Severe for conifers; Slight______ Yellow-poplar, Yellow-poplar,

moderate for
hardwoods.

black cherry,
red oak, ash,
sugar maple.

black cherry,
larch, Norway
spruce, red pine,
white pine.

For revegetation of strip mines see Literature Cited (15) page 84.
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and the expected yield at age 50 is about 9,750 board feet
per acre. A site index of 55 to 64 is rated fair, and the ex-
pected yield at age 50 is about 6,300 board feet per acre. A
site index of less than 54 is rated poor, and the expected
yield at age 50 is less than 3,250 board feet per acre.

Yield information for yellow-poplar is based on data
from E. F. McCarthy, Central States Experiment Sta-
tion (10). An excellent site has a site index of 95 or better,
and the expected yield at age 50 is 32,150 board feet per
acre. A site index of 85-95 is rated very good, and the
expected yield at age 50 is about 24,400 board feet per
acre. A site index of 75-85 is rated good, and the expected
yield at age 50 is about 17,620 board feet per acre. A site
index of 65-75 is rated fair, and the expected yield at age
50 is about 11,400 board feet per acre. A site index of 55~
65 is rated poor, and the expected yield at age 50 is about
5,600 board feet per acre.

The site index for other trees, such as white pine, sugar
maple, ash, and black cherry, varies somewhat. The better
sites have the taller trees of the same species at an age of
50 years and then decrease accordingly. More information
on site index for other tree species can be obtained from
the U.S.D.A. Soil Conservation Service and the Bureau
of Forests, Department of Environmental Resources.

Use of Soils as Wildlife Habitat *

In Venango County, as elsewhere, the kinds and amounts
of wildlife greatly depend on the kinds of soil, although
this relationship between soil and wildlife is not always
easily distinguished. Soil affects wildlife through its in-
fluence on vegetation, which supplics food and cover for
wildlife.

Under natural conditions, the pattern or combination
of vegetation in an arca depends on the distribution of
the various kinds of soil. An area is inhabited by species
of wildlife whose habitat requirements are met by the
vegetation in the area. If the natural conditions in the
area are altered by drainage or other practices used in
managing farmland or woodland, the kinds and patterns
of vegetation change. Along with this change in vegetation
is a change in the kinds and amounts of wildlife.

White-tailed deer are a species of woodland wildlife,
but they neither prefer nor do well in large, mature forests.
They prefer a combination of brush and young trees, lesser
amounts of mature trees, and small, open areas. Deer are
found throughout Venango County. Excellent habitat sup-
ports a high population of heavy animals that have large
racks. The same ideal food and cover seems to produce
good populations of ruffed grouse year after year. No
correlation between the distribution and abundance of
these species and the different kinds of soil has been de-
termined.

Black squirrels and gray squirrels arve plentiful through-
out woodland of the county. Fox squirrels inhabit the
southern part of the county, where farmland is interspersed
with woodland. All the soil associations of the county have
some areas that are suitable for squirrels.

A moderate population of ring-necked pheasants exists

4+ By Crayron L. HeNgy, wildlife biologist, Soil Conservation
Service.

in the extreme southwestern corner of Venango County,
where corn and small grain are produced in the valleys.
This area is classified by the Pennsylvania Game Com-
mission as second-class pﬂeasant range. This is range that
has an established population and some natural reproduc-
tion. Supplemental stocking is required, however, if the
population is maintained. Gienerally, the capacity to pro-
duce a desirable habitat for pheasants depends on soil
fertility. Larger, healthier birds are generally found on
the most fertile soils, where there is a balance of habitat
elements.

Good populations of cottontail rabbits inhabit most soil
associations of the county. They are most numerous in the
Canfield-Ravenna and Hanover-Alvira soil associations,
where cropland, grassland, and brushy areas are inter-
spersed. Fewer rabbits arve found in large cultivated fields
and dense woodland.

Wild turkeys inhabit the heavily wooded arveas of the
county in fair numbers. These areas are primarily in or
near the Hazleton-Gilpin soil association, which consists
of steep and very steep soils on sides of valleys. The
physical characteristics of these soils make them unsuit-
able for cultivation, and, therefore, the soils have remained
in permanent woodland. During the brood-rearing period
of summer, wild turkeys commonly utilize the more level
openland and cultivated areas.

Black bear infrequently range into the northeastern
corner of the county.

Venango County provides good habitat for woodcock.
Excellent populations are found along streams through-
out the fall migration period. They are in or near the
Alton-Monongahela-Philo and Fazleton-Gilpin soil as-
sociations.

Small populations of mourning doves occur throughout
the county, except in areas of the Hazleton-Gilpin soil as-
sociation. Some Canada geese, mallards, black ducks, and
wood ducks can be found along the Allegheny River and
other waterways and on ponds within the county.

Muskrat, opossum, and raccoon are abundant. IFox,
mink, weasel, and beaver are present in fewer numbers.

The Allegheny River and French Creek furnish 74 miles
of excellent warm-water fishing. Sixteen streams within
the county provide 87 miles of trout water.

In table 3 the soils of the county are rated according to
their suitability for six kinds of wildlife food and cover,
two kinds of water developments, and three kinds of wild-
life (1). The categories rated in table 3 are described in
the following paragraphs.

Grain and seed crops are domestic grains or seed-produc-
ing annual herbaceous plants that are planted to produce
food for wildlife. Examples are corn, sorghum, wheat,
millet, buckwheat, soybeans, and sunflowers.

Grasses and legumes are domestic perennial grasses and
herbaceous Jegumes that ave planted to furnish food and
cover for wildlife. Examples are fescue, brome, bluegrass,
timothy, redtop, orchardgrass, reed canarygrass, clover,
trefoil, and alfalfa.

Wild herbaceous upland plants are native or introduced
perennial grasses or forbs that generally ave established
naturally and that provide food and cover mainly for
upland wildlife. Examples are ragweed, wheatgrass, wild-
rye, oatgrass, pokeweed, strawberries, beggarweed, golden-
rod, and dandelion.
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TanLe 3.—Suwitability of

Wildlife habitat elements
Soil series and map
symbols
Grain and sced Cirasses and Wild herbaceous Hardwood trees, Coniferous woody
crops legumes upland plants shrubs, and vines plants

Allegheny:

AgAo . Well suited_____.___ Well suited________. Well suited_______._ Well suited..____.__ Poorly suited_ . ___

AgBo . Suited . ______ Well suited....__._. Well suited_________ Well suited...___.._ Poorly suited _____
Alton: .

AhA, AhB, AhC__} Suited.___________. Well suited________.. Well suited_-_______ Suited_ ..o .____. Suited_ .o ______._.

AhD . Poorly suited______.. Suited_ oo _______. Well suited. ... _____ Suited_ .o __..._. Suited oo . ._.._.

AhF o ____ Not suited.___._____| Poorly suited______.. Well suited_ ________ Suited _ o o _.____ Suited_ . ______
Alvira

AlA . Suited_ - ____._____ Suited_ . ..__..___. Well suited.______._ Well suited__.______ Well suited..____.

AlB ... Suited_____________ Suited. o __._____. Well suited_.______.. Well suited ... _.__._ Well suited.______

AlC . ___ Suited . oo _ ... ___ Suited_ ... Well suited_ . ____._. Well suited._________ Well suited.______

ArB . Not suited____._____ Poorly snited - _ .. ___. Poorly suited_ . _.___ Suited_ oo ________ Suited_ - _._____
Armagh: As________ Poorly suited - ______ Suited_ .. ________. Snited._________... Suited_ ___.._______ Suited- . _________
Atkins:  At._________ Poorly suited - ______ Suited_ ___________. Suited - ___________ Suited_ - _______.___ Suited . m o ceea
Brinkerton:

BrA_ .. Poorly suited._. . _____ Suited_ oo ____. Suited_ ... _____ Suited . o __.______ Suited. _.________

BrBo .. Poarly suited - _____ Suited_ ___________. Suited . __ . _________ Suited_ __ . ______ Suited. . ________

Bto . Not suited__________ Poorly snited_ . .___. Poorly suited_______ Suited_ o . ________ Suited oo ______
Canfield:

CdBo oo Suited. oo oo __ Well suited..______. Well suited_.__.____ Suited o .- ____._. Suited. . _________

CdCo o . Snited_ - _._._______ Well suited___.____. Well suited .. ______ Suited- - _______.__ Suited- oo

CeB, CeD_______. Not snited_________. Poorly suited .. ____. Poorly suited_ ______ Suited_ oo _.________ Suiteda o oo mmweo
Cavode: _

ClA . Suited . oL __ Suited .- ________. Well suited__.______ Well suited__.______ Well suited_______

CIB. ... Suited_ - ______.____ Suited oo Well suited.__._____ Well suited_________ Well guited_______

ClCo oo Suited. oo oo Suited_ o ____.___. Well suited_____.___ Well suited_.___.___ Well suited_ .. ___.
Cookport:

CoA__ . _____ Well suited_________ Well suited_________ Well suited_________ Well suited_________ Well suited______.

CoBo . Suited - oo Well suited ... ______ Well suited_________ Well suited_________ Well suited _______

CoComm e Suwited_ oo _______. Well suited_.____.__ Well suited._.______ Well suited_________ Well suited__..___

CpB,CpC.___.__ Notsuited_._______. Poorly suited________ Poorly suited..__.___ Suited. .o _.___ Suitedo oo oo
Ernest:

ErBo .. Suited - - oo Well suited. ________ Well suited_._______ Well suited.._._._____ Well suited_._._._

EsB, EsC_____... Not suited__________ Poorly suited_ ______ Poorly suited. . _____ Suited. ____________ Suited o ... ____
Frenchtown:

FeA ... Poorly suited_ . _____ Suited_ oo _______ Suited oo __._______ Suited .o .________. Suited. . _.____.

FeB_ o ____ Poorly suited_ _ . ____ Suited - . ______ Swited . - - ._________ Suited. - . ________ Suited .. - ___.____
Gilpin:

GIB, GIC_.______ Suited. . _ __________ Well suited..._____. Well suited__.______ Suited. ____________ Suited . oo

GID. . Poorly suited_ ... __ Suited_ . oo _______ Well suited - ________ Suited o e Suited . o oo
Hanover:

HaA, HaB, HaC_| Suited_____________ Well suited_________ Well suited .. _______ Well suited_________ Well suited_______

HaD_o_____ . ___ Poorly suited. . ____. Suited. .o oo Well suited .. ______. Well suited ... ______ Well suited._.._ ..

HdB, HdD, HdE_.| Not suited_._.__..___ Poorly snited-______ Poorly suited_ . _.___ Suited_ ... ______ Suited- oo ..
Hazleton:

HeB, HeC. ... __ Suited_ ... ___ Well suited_ ... _____ Well suited_________ Well suited_________ Well suited_..____.

HeD_ . _______. Poorly suited__ . ____ Suited__ .. _______ Well suited_ ________ Well suited_________ Well suited_ . _____

HIB, HnD, HnF__| Not suited____._____ Poorly suited______. Poorly suited - ______ Suited - o ________ Suited . _________.
Monongahela:

MoA___________. Well suited._____.__ Well suited.________ Well suited .. _______ Well suited_..______ Well suited..____.

MoB. . Suited- - ___._____ Well suited_ . ______ Well suited___._____ Well suited . ________ Well suited_ ... ___
Philo: Phoo.oo____. Poorly suited_______ Suited .- _______ Suited_. . __________ Well suited_________ Well suited_.__.__
Pope: Po....______. Poorly suited. ..____ Suited_ ... ____.__ Suited_ - __________._ Well suited_________ Well suited ... ____

See footnote at end of table.
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Wildlife habitat elements—Continued

Kinds of wildlife

Wild herbaceous
wetland plants

Shallow-water
development

Shallow excavated
ponds

Openland

Woodland

Wetland

Not suited___.____._
Not suited__.__..____

Not suited__._._____
Not suited______..__
Not suited_ ... .___

Poarly suited_ - _____
Not suited____.____
Poorly suited___.__.

Well suited___.__.__

Suited- - - oo __

Well suited - _ ... __
Suited. - ... ___ ...
Well suited_ .. _____

Not suited__.______.
Well suited_ . .____._
Not suited..._ .. ____

Suited .. . _________
Poorly suited--_____
Not suited_ oo --

Poorly suited_._____
Not suited__._____._
Not suited_ ..o __
Not suited__.._____.

Not suited_________
Not suited__..______

Well suited_________
Poorly suited______..

Not suited___._____._
Not suited__._______

Not, suited__._______
Not, suited__________
Not suited....-_____

Not suited._________
Not suited__________
Not suited__ ... ____

Poorly suited_____ ..
Not suited_ - ______

Poorly suited__._...

Not suited_ oo o_-_

Not suited.._ .-~
Not suited____._____

Not suited_____.__..
Not suited-oo .. _-_
Not suited______.__-

Suited_ __ ________-_
Not suitedo______
Not suitedo .. -_
Not suited_o_____._

Well suited ... _._____

Poorly suited-._____

Well suited_ .- ___-_
Not suited. o ____
Suited - - - _____

Not suited_.. .. -__-_
Well suited .. ... _-_
Not suited__.__._._-

Suited . . ___.___..__
Notsuited__..__.___-
Not suited__________

Poorly suited_ ______
Not suited_.._____.
Not suited__________
Not suited.._._..__.__

Not suited________._
Not suited___.._.___

Well suited_________
Not suited . _.___.____

Not suited_ ... __
Not suited._____..._

Not suited___.______
Not suited__________
Not suited____._____

Not suited_________.
Not suited____ .. __._
Not suited._____..__

Poorly suited_______
Not suited_.__.____.
Poorly suited_______

Not suited. v ccamaa-

Not suited___. __..__
Not suited_ ..o __-_

Not suitedooo______
Not suitedo_ . _.._
Not suited____.___._

Suited_ .o e .
Not suited_ . __
Not suited____._.___
Not suited_______

Poorly suited_______

Suited_ . oo _.oo-_

Well suited. ________
Not suited__._______
Well suited_ - ____.__

Not suited____._____
Well suited_ .. __.__
Not suitedoooo ..o _-

Suited - - ...
Not suited_._.._____
Not suited. ... _____

Poorly suited-______
Not suited_.__.___..__
Not suited.__.._____
Not suited__..__.____

Not suited.______.__
Not, suited .. _______

Well suited___ .. ____
Not suited__________

Not suited___.__..__
Not suited. _._______

Not suited..._______
Not suited..________
Not suited___.______

Not suited________._
Not suited_ ..o ___.__
Not suited...._. .o~

Poorly suited_______
Not suited_..—_ ...
Poorly suited- ...

Not suited.aococoae

Well suited______-__
Well suited - ... __

Well suited. - ___..__
Suited.. .o o _.____
Poorly suited- - _____

Well suited_ - _____-_
Well suited_________
Well suited____.__._
Poorly suited_ - - ____

Suited- o oo -

Poorly suited. .- __

Suited- o - .. _____
Suited_ - oo
Poorly suited-_ - ____

Well suited_ . _____
Well suited_ - _._..__
Poorly suited_ . _____

Well suited.. .. _____
Well suited .o ______
Well suited. .- ___.__

Well suited_________
Well suited . ... _._
Well suited. _.o_____
Poorly suited_ - .____

Well suited_ .- _____
Poorly suited. - _____

Suited - o oo
Suited . o oo~

Well suited. - _-____-
Suited o oo

Well suited_ .. __.___
Suited_ _ oo o=
Poorly suited_ - _____

Well suited.. .- ___..
Well suited . oo ono_

Suited. - oo
Suited__ _ o --_ e

Well suited_ .. ___
Not suited_ ... _____

Suited.. - .o _______._
Suited - .- . __
Suited. - oo -

Well suited oo ___
Well suited .. .o ___
Well suited_ - ______
Sutted . - .- ____

Suited - o oo

Suited o - - oo __

Suited - - oo oo
Suited . o oo .
Suited_ - oo

Suited . - oo
Suited - oo oo
Suited . oo oo o-

Well suited - ..o ___
Wellsuited . - ..o _ .
Well suited...o_____

Well suited. .o _____
Well suited. - __._
Well suited ... ___
Suited . oo oo .-

Well suited_ .- ______
Suited. - o=

Suited oo ._-___-
Suited . o ..o ___

Well suited____.____
Well suited .- .-~
Suited oo .

Well suited . .- ____
Well suited .- ______
Suited_ . oo

Well suited_ - .___
Well suited. .- __.
Well suited. . .- ___-_
Well suited. - o---

Not suited.
Not suited.

Not suited.
Not suited.
Not suited.

Suited.

Poorly suited.

Not suited.
Not suited.

Well suited.
Suited.
Well suited.

Not suited.
Well suited.

Not suited.
Well suited.
Not suited.

Suited.

Poorly suited.

Not suited.

Suited.

Not suited.
Well suited.
Not suited.

Not suited.
Not suited.

Well suited.
Not suited.

Not suited.
Not suited.

Not suited.
Not suited.
Not suited.

Not suited.
Not suited.
Not suited.

Suited.
Not suited.

Poorly suited.

Not suited.
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TanvLe 3.—Switability of soils

Wildlife habitat elements
Soil series and map
symbols )
Grain and seed Grasses and Wild herbaceous Hardwood trees, Coniferous woody
crops legumes upland plants shrubs, and vines plants
Ravenna:
RaA._.__.__.____.. Suited - oo oo Suited oo ______ Well suited_._._____ Well suited.._______ Well suited_______
RaB._ .. ..__ Suited . oo ___ Suited .o _________ Well suited_________ Well suited_________ Well suited.______
RaCo.o .. ____ Suited . ... _______ Suited_ ..o _____ Well suited...___.__ Well suited_________ Well suited_______
Rexford: Re...______ Suiteda oo oo _. Suited oo _____ Suited_ .o __ Suited. o _._______ Suited_ .. _______
Strip mines: Sm.!
Tyler: Ty _________ Suited . - oo __ Suited_ .. ..______ Well suited_._____.__ Well suited.._._.___ Well suited_______
Urban land:  Um.!
Wharton:
WhB, WhC_.______ Suited . oo ________ Well suited. .. ___.. Well suited . _______. Well suited.___._____ Well suited_______
Wooster:
WoB, WoC______ Suited . o _________ Well suited_ .. .____ Well suited . ________ Well suited - ______ Well suited - ._____
WoD______._____ Poorly suited_ ______ Suited. o ___.__..___ Well suited._.______ Well suited.________ Well suited.._____
WsD, WsE______ Not suited.___...___ Poorly suited_ . ____. Poorly suited..______ Suited_ ..o ... Suited. - _________

! Variable. Requires onsite investigation.

Hardwood trees, shrubs, and vines are deciduous trees,
shrubs, and woody vines that produce fruit, nuts, buds,
catkins, twigs, or foliage that is used extensively as food
for wildlife. They commonly are established naturally
but also may be planted. Examples are oak, beech, cherry,
hawthorn, dogwood, viburnums, holly, maple, birch, and
poplar. Smaller plants include grapes, honeysuckle, blue-
berries, briers, greenbrier, raspberries, and roses.

Coniferous woody plants ave cone-bearing trees and
shrubs that are important to wildlife primarily as cover
but that also furnish food in the form of browse, seeds, or
cones. These trees and shrubs are commonly established
naturally, but they also may be planted. Examples are
pine, spruce, white-cedar, hemlock, fir, redcedar, juniper,
and yew.

Wild herbacecous wetland plants are annual and peren-
nial grasses and grasslike plants on moist to wet sites.
These plants do not include submerged or floating aquatic
plants that produce the food and cover used mainly by
wetland wildlife. Examples of wetland food plants arve
smartweed, wild millet, bulrushes, sedges, wild rice, switch-
arass, reed canarygrass, and cattails,

Shallow-water devclopments ave areas of water that
have been made by building low dikes or levees, digging
shallow excavations, or using devices to control the water
of marshy streams or channels,

Shallow excavated ponds ave dug-out areas or a combina-
tion of dng-out areas and low dikes that hold water of
suitable quality, suitable depth, and ample supply for the
production of wildlife. Such a pond should have an aver-
age depth of less than 5 feet. Also required is a perma-
nently high water table or another source of unpolluted
water of low acidity.

Openland wildlife consists of the hirds and mammals
commonly found in crop fields, meadows and pastures, and
nonforested, overgrown land. Among these are quail, ving-

necked pheasants, mourning doves, woodcock, cottontail
rabbits, meadow izu'ks, killdeer, and field sparrows.

Woodland wildlife consists of birds and mammals com-
monly found in wooded areas. Examples are ruffed grouse,
wild turkeys, wood thrushes, warblers, vireos, deer, squir-
rels, and raccoon.

Wetland wildlife consists of birds and mammals com-
monly found in marshes and swamps. Examples are ducks,
geese, heron, snipe, rails, coots, muskrat, mink, and beaver.

Fach rating under “Kinds of wildlife” in table 8 is
based on the ratings listed for habitat elements in the first
part of the table. Ifor openland wildlife the rating is based
on the ratings shown for grain and seed crops, grasses and
legumes, wild herbaceous upland plants, hardwood woody
plants, and coniferous woody plants. The rating for wood-
land wildlife is based on the ratings listed for grasses and
legumes, wild herbaceous upland plants, hardwood woody
plants, and coniferous woody plants. For wetland wildlife
the rating is based on the ratings shown for wetland food
and cover plants, shallow-water developments, and shallow
excavated ponds.

All the soils in the county are snitable for some kinds of
wildlife, but some of the soils are more suitable for culti-
vated crops. On the soils in capability classes I, IT, TTT, and
IV, crops may be more valuable than wildlife, but wildlife
may be plentiful on these soils and is a secondary crop.
Soils in class VII are unsuitable for cropland but are suit-
able for wildlife and woodland.

Many practices used primarily to improve the soil and
to increase crop production also benefit wildlife. Contour
striperopping provides a mixture of cover and increases
the amount of food and cover that wildlife can use. During
winter, cover crops and crop residue are nsed by wildlife
for food and cover. Diversion terraces and grassed water-
ways provide travel lanes and nesting places. Food and
cover for wildlife ave increased by fertilization and liming.
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Wildlife habitat elements—Continued

Kinds of wildlife

Poorly suited______
Not suited.________

Suited_ - ________.._

Suited - _ .. o _

Not suited_._______

Not suited_________
Not suited____ . ____
Not suited_ ... ____

Not suited .. __._____
Not suited____._____

Suited_ - ___ ___.___.

Not suited__. ...

Not suited___ ... __.-
Not suited___ . __.___
Not suited.._ . .- ._

Not suited___ _______
Not suited_____ __.__

Suited - o o __.____

Suited - .- .. -__

Not suited__._______

Not suited__. ___.___
Not, suited_.__ - .. _.
Not suited.._____.-_

Wild herbaceous Shallow—water ‘ Shallow excavated Openland Woodland Wetland
wetland plants development ’ ponds
Suited_ ... Suited_ - .. ______. Suited . - oo Well suited ... ..__ Well suited .. ______. Suited.

Not suited.
Not suited.

Well suited . _ .- ___
Well suited . oo _____

Well suited . ______.
Well suited. .. _____
Suited.

Suited_ - o ____ .- Suited - - e o-

Well suited .. _..___ Well suited_ .- __.___ Suited.

Well suited . __._____ Well suited. .- _____ Not suited.

Not suited.
Not suited.
Not suited.

Well suited __ . ______
Well suited _ .- _-.___
Suited - - o=

Well suited o _____
Suited - oo o _____.___

Poorly suited .- .____

Practices used primarily to benefit wildlife supplement
the practices used primarily to increase crop yields. Plant-
ings of grasses and legumes along field borders provide
nesting places and food for wildlife. Hedgerows planted
on cropland furnish travel lanes, food, and cover, and they
also fence the field and give some protection to the soil.
Small patches of corn, small grain, and soybeans that are
planted to supply food for wildlife are particularly valu-
able in abandoned or idle areas, especially if located near
good cover or between wooded areas and open fields.

Habitat for wetland wildlife can be made or improved
by digging ponds in pastures or by installing special struc-
tures for water control in marshy areas to develop shallow-
water impoundments. The ponds can be stocked with fish,
and they are also used by migratory waterfowl as resting
places. If shrubs and trees are planted around these ponds,
they will attract many other kinds of wildlife. Shallow-
water impoundments are breeding grounds and feeding
areas for waterfowl and shovebirds. Muskrat, mink, and
other furbearers also benefit from these developments.
Becanse many of the soils in the county are not suitable
sites for ponds, the sites should be selected with care before
a pond is planned.

The greatest damage to aquatic life in the waters of the
county 1s from pollution and erosion sediments. Fish are
killed by drainage from strip mines, industrial waste, oil
spills, sewage, insecticides, and herbicides. The greatest
danger to aquatic life in the county is drainage from strip
mines. This drainage, commonly acid and high in content
of iron, has been responsible for killing many fish. Several
streams no longer support aquatic life because of mine
drainage. Sediments from soil erosion are also damaging.
As these sediments wash into rivers and streams, they settle
and cover spawning beds and recently hatched fish. The
sediments destroy food and food-producing areas. By fill-
ing pools, they canse water temperature to rise to a point

that is harmful to fish. Brosion of streambanks, commonly
caused by overgrazing, is particularly damaging. Stream-
banks can also be protected by plantings. I(:Teally, the
entire watershed should be protected by carrying out a
complete plan that protects every farm and all the land
in the watershed.

Engineering Uses of the Soils®

This section is useful to those who need information
about soils used as structural material or as foundation
material upon which structures arve built. Among those
who can benefit from this section are planning commissions,
town and city managers, land developers, engineers, con-
tractors, and farmers,

Among properties of soils highly important in engineer-
ing are permeability, sheer strength, compaction charac-
teristics, soil drainage. condition, shrink-swell potential,
grain-size distribution, plasticity, and reaction. Also im-
portant are depth to the water table, depth to bedrock,
and soil slope. These properties, in various degrees and
combinations, affect construction and maintenance of
roads, airports, pipelines, foundations for small buildings,
irrigation systems, ponds and small dams, and systems
for disposal of sewage and refuse.

Information in this section of the soil survey can be
helpful to those who—

1. Select potential residential, industrial, commercial,
and recreational areas.

2. Evaluate alternate routes for roads, highways, pipe-
lines, and underground cables.

3. Seek sources of gravel, sand, or clay.

5 JorN R. JaQuisH, civil engineer, Soil Conservation Service,
helped prepare this section.
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4, Plan farm drainage systems, irrigation systems,
ponds, terraces, and other structures for controlling
water and conserving soil.
Correlate performance of structures already built
with properties of the kinds of soil on which they
are built, for the purpose of predicting performance
of structures on the same or similar kinds of soil
in other locations.
Predict the traflicability of soils for cross-country
movement of vehicles and construction equipment.
7. Develop preliminary estimates pertinent to con-
struction in a particular area.

Most of the information in this section is presented in
tables 4, 5, and 6, which show, respectively, resnlts of engi-
neering laboratory tests on soil samples, estimated soil
properties significant in engineering, and interpretations
for selected engineering uses.

This information, along with the soil map and other
parts of this publication, can be nsed to make interpreta-
tions in addition to those given in tables 5 and 6, and it
also can be used to make other useful maps.

This information, however, does not eliminate need for
further investigations at sites selected for engineering
works, especially works that involve heavy loads or require
excavations to depths greater than those shown in the
tables, genevally depths greater than 6 feet. Inspection of
sites, especially the small ones, is also needed because many
delineated areas of a given soil mapping unit may contain
small areas of other kinds of soil that have strongly con-
trasting properties and different suitabilities or limitations
for soil engineering.

Some terms used by soil scientists have different mean-
Ings in soil science than they have in engineering. The
Glossary defines many such terms.

o

6

Engineering classification systems

The two systems most commonly used in classifying
samples of soils for engineering are the Unified system
(22) used by the Soil Conservation Service, the Depart-
ment, of Defense and other agencies, and the AASIO
system adopted by the American Association of State
IHighway Officials (2).

In the Unified system, soils are classified according to
particle-size distribution, plasticity, liquid limit, and
organic-matter content. Soils are grouped in 15 classes.
There are eight classes of coarse-grained soils, identified
as GW, GP, GM, GC, SW, SP, SM, and SC; six classes
of fine-grained soils, identified as ML, CL, OL, MH, CH,
and O ; and one class of highly organic soils, identified as
Pt. Soils on the borderline between two classes are desig-
nated by symbols for both classes; for example, MT~CL..

The AASTIO system is used to classify soils according
to those properties that affect use in highway construction
and maintenance. In this system, a soil is placed in one of
seven basic groups that vange from A-1 throngh A-7 on
the basis of grain-size distribution, liquid limit, and plas-
ticity index. In group A-1 are gravelly soils of high bear-
ing strength, or the hest soils for strength when wet and
the poorest soils for subgrade. Where laboratory data
are available to justify a further breakdown, the A-1,
A-2, and A-7 groups are subdivided as follows: A-1-a,
A-1-b; A-2-4" A-2-5 A-2-6, A-2-7; and A-7-5 and
A-7-6. Within each group, the engineering value of a
soil material can be indicated by a group index number.

SOIL SURVEY

Group indexes range from 0 for the best material to 20
or more for the poorest. The AASHO classification for
tested soils, with group index numbers in parentheses, is
shown in table 4; the estimated classification, without
group index numbers, for all soils mapped in the survey
area 18 shown in table 5.

USDA. texture is determined by the relative proportions
of sand, silt, and clay in soil material that is less than 2.0
millimeters in diameter.

Engineering test data

Table 4 contains the results of engineering tests per-
formed by the Pennsylvania Department of Transporta-
tion on several major soils in Venango County. The table
shows the location where samples were taken, the depth to
which sampling was done, and the results of tests to deter-
mine particle-size distribution and other properties sigifi-
cant in soil engineering.

Maximum dry density is the maximum unit dry weight
of the soil when it has been compacted with optimum
moisture by the prescribed method of compaction (ASTM
D-698). The moisture content that gives the highest dry
unit weight is called the optimum moisture content for the
specific method of compaction.

Mechanical analysis shows the percentages, by weight,
of soil particles that pass sieves of specified sizes. Sand
and coarser materials do not pass the No. 200 sieve. Silt
and clay particles pass the No. 200 sieve. Silt is that
material larger than 0.002 millimeter in diameter that
passes the No. 200 sieve, and clay is that fraction smaller
than 0.002 millimeter in diameter that passes the No. 200
sieve.

The clay fraction was determined by the hydrometer
method, rather than by the pipette method used by most
soil scientists to determine the clay content of soil samples.

Liquid limit and plasticity index indicate the eflect of
water on the strength and consistence of soil material. As
the moisture content of a clayey soil is increased from a
dry state, the material changes from a solid to a plastic
state. If the moisture content is further increased, the
material changes from a plastic to a liquid state. The plas-
tic limit, is the moisture content at which the soil material
passes from solid to plastic. The liquid limit is the moisture
content at which the material changes from plastic to
liquid. The plasticity index is the numerical difference
between the liquid limit and the plastic limit. It indicates
the range of moisture content within which a soil material
is plastic.

Estimated soil properties significant in engineering

Table 5 provides estimates of soil properties important
in engineering. The estimates ave based on field classifica-
tion and descriptions, on physical and chemical tests of
selected representative samples, on test, data from com-
parable soils in adjacent areas, and on detailed experience
with the individual kinds of soil in the survey area.

Depth to seasonal high water table indicates the depth
to which free water will vise at least once a year, measured
in feet from the surface.

Depth to bedrock is measured in feet from the surface.
It is the range in which bedrock is encountered in most
areas of a particular soil. Bedvock is considered the solid
or fractured rock that underlies the soil and other uncon-
solidated material.
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Depth from surface indicates the depth to the significant
layers for which properties have been estimated. Those
layers are described in the section “Descriptions of the
Soils.” The estimates of properties of significant layers
that are given in succeeding columns are ranges of values
for a representative soil profile. Variations from these
values are to be expected. Most engineering interpretations
are based on the soil material below a depth of 6 to 10
inches. The soil above this depth ordinarily contains too
much organic matter to be used in engineering structures,
but it is commonly saved and used as topsoil on benches
and slopes to promote the growth of vegetation.

The coarse fraction greater than 3 inches was not in-
cluded in the mechanical analysis; it is a field observation
made at the time the sample was collected.

USDA texture is determined by the relative proportions
of sand, silt, and clay in soil material that is less than 2.0
millimeters 1n diameter.

Permeability, as used in table 5, relates to movement of
water downward through undisturbed and uncompacted
soil. It does not incluge lateral seepage. The estimates
are based on structure and porosity of the soil. Plowpans,
surface crusts, and other properties that result from use
of the soils are not considered.

Available moisture capacity is the capacity of soils to
hold water available for use by most plants. See Glossary.

Reaction is the degree of acidity or alkalinity of a soil,
expressed as a pH value. The relative terms used to de-
scribe soil reaction are given in the Glossary.

Estimates for optimum moisture for compaction and
maximum dry density, both of which are defined in the
subsection “Engineering test data,” are not, given for the
upper layer, because in most places this material is not
used in engineering construction.

Shrink-swell potential is an indication of the volume
change to be expected of the soil material with changes
in moisture content. Shrinking and swelling of soils cause
much damage to building foundations, roads, and other
structures. A high shrink-swell potential indicates hazards
to the maintenance of structures built in, on, or with such
materials.

Corrosion potential indicates the potential danger to
uncoated metal or concrete structures through chemical
action that dissolves or weakens the structural material.
Structural materials may corrode when buried in soil, and
a given material corrodes in some kinds of soil more
rapidly than in others. Extensive installations that inter-
sect soil boundaries or soil horizons are more likely to be
damaged by corrosion than are installations entirely in
one kind of soil or soil horizon.

Engineering interpretations

Information useful to engineers and others who plan
to use soil material in construction of highways, farm
facilities, and pipelines is given in table 6. The ratings
and interpretations in this table are based on the estimates
of soil properties in table 5; on available test data, includ-
ing those in table 4; and on field experience. Detrimental
or undesirable features are emphasized.

Suitability of a soil for winter grading is based mainly
on the occurrence of a seasonal high water table, which
interferes with moving, mixing, and compacting the soil
material when temperatures are below freezing.

A soil that has a surface layer relatively free of gravel,
loamy in texture, and high in organic-matter content is
rated good as a source of topsoil.

A soil that has a significant amount of relatively clean
gravel or sand in the solum or substratum is rated good as
a source of sand and gravel.

To be rated good as a source of road fill, a soil must be
moderately well drained or well drained and at least mod-
erately deep.

A high water table, stones, slopes, a flood hazard, and
instability are detrimental features that have to be con-
sidered in selecting locations for highways.

A high water table, corrosion potential, wall stability,
and depth to bedrock are features to be considered in pipe-
line construction.

The rate of permeability, which is an indication of the
amount of water that will be lost through seepage, is a soil
feature of major importance in the selection of the reser-
voir area for a pond. The embankment or dam is affected
by stability, compaction characteristics, and permeability
of the soil material.

Irvigation systems, drainage, terraces, diversions, and
waterways are affected by slope, permeability, depth to the
water table, stoniness, and the flood hazard.

Use of Soils in Town and Country Planning

This section provides information of special interest to
those persons or organizations responsible for town and
country plans, which rely on selective soil use for their suc-
cess. The section provides a sound factual basis for devel-
oping wise plans for land use in Venango County and its
political subdivisions. Interpretive maps to assist in deter-
mining the degree and kind of limitation of the soils of
any given area can be made from the soil maps and the
information in table 7.

The information in this section is presented for general
guidance to officials and developers concerned with select-
ing suitable uses for soils and avoiding mistakes and costly
changes in plans resulting from improper use. Although
this information and the soil maps give general guidance,
it is emphasized that the mapping and written informa-
tion are restricted in detail by the map scale and should be
used only in planning more detailed field investigations to
determine the onsite condition of the soil.

Soil features alone are evaluated in this section, since
the ease or difficulty of making improvements is largely
controlled by the characteristics of the soils. It is recog-
nized, however, that such factors as locations and other
economic factors often determine the ultimate use of an
area, regardless of soil limitations.

Table 7 lists all the soils in the county and shows the
kinds and estimated degree of limitation for specific uses.
Soil featuves that have an important effect on town and
country planning uses are depth to bedrock, permeability,
flooding, depth fo seasonal water table, soil texture, soil
slope, and stoniness. Relative degrees of limitation used
are slight, moderate, and severe. A rating of slight indi-
cates that the soil area generally has few limitations for
the use being considered. A rating of moderate indicates
that the soil has limitations that require special practices
to overcome or correct them. A rating of severe indicates
that the soil has limitations very difficult or expensive to
overcome or correct.



26 SOIL, SURVEY

TaABLE 4.—ngineering

[Tests performed by the Pennsylvania Department of Transportation Soil Testing Laboratory, Harrisburg, Pennsyl-

Moisture density!
Pennsylvania |Depth from
Soil name and location Parent material engineering surface
report No. Maximum | Optimum
dry density] moisture
Allegheny: . Lb.jeu. fi. Pet.
1 mile northwest of Hlannasville. .. ... Alluvium. 67-37008 12-22 115 15
67-37099 30-90 128 9
Alvira: )
0.125 mile east of Sunville__ .. _________. Glacial $ill. A-48104 21-29 114 16
A-48105H 43-55 121 12
Canfield:
4.25 miles northwest of Polk __ .. ______.____ Glacial till. A-48110 13-19 110 17
A-48111 57-62 125 8
Cookport:
5.75 miles east of Oil City . oo eceaacaaeoo Sandstone, siltstone, and | A-48100 13-20 117 14
shale. A-48101 38-60 119 13
Hanover:
1 mile north of Cherrytree__ oo o___ Glacial till. 67-37116 9-20 111 16
67-37117 43-60 121 13
Monongahela:
0.85 mile south of Niles_ . - ccoooooo o= Alluvium. A-48116 14-26 108 18
A-48117 67-72 116 11
Philo:
1.3 miles northeast of Cooperstown_____ .- __.____ Alluvium. 67-37092 09-22 101 20
67-37093 37-60 111 14
Ravenna: -
1.5 miles northeast of Utica..__ oo __-______ Glacial till. 67-37090 13-24 109 16
67-37091 43~60 126 10
Wooster: -
1 mile north of Hannasville. . . ___ .. oo _--_. Glacial till. 67-37106 11-22 113 15
67-37107 47-60 124 11

! Based on AASHO Designation: T 99-57 (2).

2 Mechanical analysis according to AASTIO Designation: T 88-57 (2). Results by this procedure may differ somewhat from results
obtained by the soil survey procedure of the Soil Conservation Service (SCS). In the AASIHO procedure, the fine material is analyzed by
the hydrometer method, and the various grain-size fractions are calculated on the basis of all the material, including that coarser than 2
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Mechanical analysis 2 Classification
Percentage passing sieve— Percentage smaller than— | Liquid [Plasticity
limit index

AASIHTO Unified

3 3 No.4 | No. 10 | No. 40 | No. 200 0.05 | 0.02 | 0.005 | 0.002
inch inch (4.7 2.0 (0.42 (0.074 [ mm. | mm. | mm. | mm,
mni.) mm.) mm.) mim.)
Pt
100 98 92 90 86 82 76 50 25 18 31 7 | A-4-(8) ML
100 81 54 39 21 8 7 4 2 2 17 SNP | A-1-a(0) GW-GM,
SW-SM

100 84 79 77 73 60 55 39 25 18 29 8 | A-4-(5) CL
100 96 89 85 79 58 53 38 24 18 24 7| A-4-(5) ML-CL
100 100 97 96 04 81 82 65 33 22 31 71 A-4-(8) M1,
100 93 79 73 63 32 30 16 6 4 NP NP | A-2-4(0) SM
100 100 02 85 80 57 H4 38 24 18 27 4 | A-4-(6) ML
100 96 83 75 cY9 49 42 22 12 9 24 1| A-4-(3) SM
100 88 85 82 78 66 60 45 27 21 31 91 A-4-(6) CL
100 83 74 70 66 48 42 32 24 20 314 12 | A—6-(3) GC, SC
100 100 100 99 99 96 87 64: 35 25 35 10 | A-4-(R) MI,
100 094 84 78 66 18 12 5 2 2 NP NP | A-2-4-(0) SM
100 0 oo | oo 100 99 81 70 41 23 16 34 7 | A-4-(8) ML
100 ' oen | e 100 100 54 40 22 12 8 21 NP | A-4-(4) ML
100 09 98 97 95 87 80 56 31 24 32 10 | A-4-(8) CL
100 90 84 80 73 50 43 26 13 9 19 3| A-4—(3) SM
100 87 70 62 49 42 39 30 16 9 20 4 | A-4-(1) GM
100 69 52 48 39 13 11 7 4 4 NP NP | A-1-b GM

millimeters in dismeter. In the SCS soil survey procedure, the fine material is analyzed by the pipette method, and the material coarser
than 2 millimeters in diameter is excluded from caleulations of grain-sizc fractions. The mechanical analysis data used in this table are not
suitable for naming textural classes for soils.

3 Nonplastic.



28 SOIL SURVEY

TaBLE 5.—Estimates of soil

[An asterisk in the first column indicates vhat at least one mapping unit in this series is made up of two or more kinds of soil. The soils in
for referring to other series that appear in the first column of this

Depth to— Depth Coarse Percentage passing sicve—
from fraction
Soil series and surface USDA texture greater
map symbols Seasonal Bed- | (typical (typical profile) than No. 4 | No. 10 No. 40 No. 200
high water| rock profile) 3 inches 4.7 2.0 (0.42 (0.074
table mm.) mm.) mnu.) mm.)
It Ft, In, Pet.
Allegheny: AgA, AgB__ >3 >6 0-8 Silt loamo ... 0-15 | 75-100 | 70-100 50-100 30-80
8-30 | Silt loam, loam________ 0-15 | 70~100 | 70-~100 65-95 45-95
30-90 | Gravelly sandy loam___ 0-45 | 50-95 30-70 20-60 5-55
Alton:  AhA, AhB, >3 >6 0-7 Gravelly loam_______. 5-15 | 55-90 50-70 25-70 15-45
AhC, AhD, AhF, 7-40 | Gravelly loam, 5-20 | 40-60 30-55 10-40 5-35
gravelly sandy loam.
40-60 | Stratified sand and 5-20 | 40-55 30-55 10-40 1-12
gravel.
*Alvira:  AlA, AlB, 14-114 >5 0-21 | Siltloam ... ________. 90-100 | 85~100 85-100 65-90
AlC, ArB. 21-29 | Gravelly silt loam____. 0-5 75-95 65-85 60-80 50-70
For properties of 29-72 | Gravelly loaom________ 0-15 ] 70-90 | 60-85 55-75 50-70
Ravenna soils in
ArB, see
Ravenna series.
Armagh: As__..___..._. 0-14 4-6 0-6 Silt loam ... _.____ 0-5 95-100 | 90-100 80-95 75-85
6-61 | Silty clay loam, silty 0-5 | 85-95 | 80-90 70-85 65~85
clay.
61 | Fractured shale
bedrock.
Atkins: At.______._._. 10-14 >6 0-6 Silt loam - .oooooo .. 90-100 | 90-100 85-100 60-95
6-40 | Silt loam__.__________[o..______ 85-100 | 80-100 55-75 35-75
40-60 | Stratified cobblestones, 0-10 | 60-95 60-80 50-70 15-60
gravel, and sand.
*Brinkerton: BrA, 0-14 >4 0-10 | Silt loam_ . ______ 0-10 | 90-100 | 85-100 85-100 75-100
BrB, Bt. 10-41 | Silty clay loam 0-10 { 90-100 | 85-100 8§5-100 65-95
For properties of (fragipan).
Frenchtown soils 41-63 | Silt loam___.__._______ 0-10 | 70-100 | 60-100 55-100 40-90
in Bt, see
Frenchtown
series. 63 | Shale.
Canfield: CdB, CdC, 114-3 >5 0-22 | Gravelly silt loam_.____ 0-5 75-100 | 70-100 55-95 45-90
CeB, CeD.
22-62 | Gravelly sandy loam, 0-15 | 70-95 65-95 50-85 30-70
ravelly loam
fragipan).
Cavode: CIA, CIB, 15-114| 315-6 0-6 Silt loam__.____.____. 0-5 | 90-100 | 90-100 85-95 80-90
CIC. 6-39 | Silty elay loam________ 0-5 | 80-95 75-95 70-90 60-90
39-53 | Very shaly &ilt loam___ 0-10 | 60-90 55-85 50-80 40-75
53 | Consolidatedd shale
bedrock.
Cookport: CoA, CoB, 134-3 4-6 0-6 Toam_ ... 0-10 | 80-95 70-90 60-80 40-70
CoC, CpB, CpC. 6-38 | Loam, channery 0-15 | 65-95 65-95 50-00 40-75
loam (fragipan).
38-60 | Very channery loam___ 0-15 | 70-90 60-85 50-80 30-55
Ernest: ErB, EsB, 114-3 >5 0-8 Silt loam__ . ______ 0-15 | 75-100 | 70-100 70-95 60-95
EsC. 8-23 | Silty clay loam...._.__ 0-15 | 75-100 | 75-100 70-95 65-95
23-60 | Clay loam, shaly clay 5-25 | 70-95 55-95 50-95 40-95
loam (fragipan).

See footnote at end of table.
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Properiies significant i enginecring

such mapping units may have different properties and limitations, and for this reason it is necessary to follow carefully the instructions
table. The symbol > means miore than; the symbol < means less than]

Engineering classification Corrosion potential
Range in Optimum | Maximum
Range in available Reaction | moisture dry Shrink-swell
permeability [ moisture for com- density potential
Unified AASHO capacity paction Steel Counerete
In.fhr. In.fin. of soil pH Pct. Lb.few. ft. i
ML, SM A-2, A4 0.60-6.00 [ 0,10-0.18 | 4.5-5.5 | __|-coo__.- Tow_______ Low_o______ Moderate.
SM, ML, CL | A-4, A-6 0.60-2.00 | 0.10-0.14 | 4.5-5.5 10-15 | 110-125 | Low.__.___. Low____.__ Moderate.
ML, CL, SM, | A-1, A-2, 0.60-6. 00| 0.08-0.14 | 4.5-5.5 5-10 | 125-130 | Low_______ Tow-oo._._. igh.
SW, GM, A-4, A6
Gw
SM, GM A-2, A-4 >6. 00 0. 10-0. 14 5.1-6. 0 || Low_______ Low__._.... Moderate.
GW, GP, A-1, A-2 >6. 00 0. 04-0. 06 5.1-6.0 8-12 118-130 | Low..__.__ Low. ______ Moderate.
GM, SM,
SP _
GW, GP, A-1, A-2 >6.00| 0.04 0.06 | 5.1-6.0 8-12 118-130 | Low_______ Tow______. High.
GM, 8P
MI, CL A-4, A-0 0. 60-2. 00 0. 14-0. 20 4.5-6.0 |- ______ Low_______ Higho..__.. Moderate.
ML, CL A-4, A-6 0. 20-0. 06 0. 06-0. 12 4. 5-5.5 11-17 112-124 | Low..___.__ High_o______ High.
ML, CL A—4, A-6 <0. 20 0. 06-0. 12 4. 5-5. 5 10-15 112-126 | Low___.____ High___..__ High.
MIL, CL A-4, A-6 0. 60-2. 00 0. 18-0. 22 5.1=6.5 || Low__.____ High_______ Moderate.
ML, CL A-4, A-6, <0. 02 0. 10-0. 14 4. 5-5. 5 14-20 105-115 | Moderate...| High_._____ High.
A-T7.
ML, CL A-4, A-6 0. 60-2. 00 0. 18-0. 22 4.5-6.0 | |eoooo Low__.____ THigh_______ Moderate.
CL, SM, 8SC A-2, A-4, 0. 20-0. 60 0. 14-0. 18 4.5-5.5 12-18 105-110 | Tow____.___ Highooo.... High.
A-0.
I\’IéJCCL, SM, | A-2, A-4 0. 20-6. 30 0. 08-0. 16 4.5-5.5 8-14 108-120 | Low______. High_______ High.
ML, CL | A-4, A6, 0.20-2.00 | 0.18-0.24 | 4.5-6.5 | _____|oo___._ Low.______ High_______ Moderate.
I(\:’;Hf, CI, MH,| A-4, A-6, 0. 20-0. 60 0.14-0.18 | 4.5-6.0 16-22 100-112 | Moderate___|-High_______ Moderate.
. A-T7.
ML, CL, A—4, A-6 0. 20 0. 08-0. 12 4.5-6.0 12-17 110-120 | Moderate...| High__.____ Moder:te.
SM, SC,
GM, GC.
M]é,rSM, A-4, A-G 0-60-2. 00 0. 10-0. 14 5. 1-6. 0 11-16 110-130 | Low.__..___ Moderate...| Moderate,
MI, CL, A-2, A-4 <0. 20 0.04-0.08 | 5.6-7.3 8-16 110-125 | Tow_.______ Moderate.__} Moderate.
SM, 8C
ML, CL A-4, A6 0. 60-2. 00 0. 18-0. 22 5.1-6.0 || Toow____.__ High.o.___. Moderate.
ML, CL A-jxt, A-6, <0. 20 0. 10-0. 14 4. 5-5. 5 15-18 100-110 | Moderate___| High....___ High.
-7
ML, CL, A-4, A-6 <0.20 | 0.08-0.12 | 4.5-5.5 12-15 115-120 | Moderate___| High_o______ High,
GM, GC
SM, ML A4 0.60-6.00 | 0.14-0.18 | 4. 5-5.5 |occcocoo|amoaccaaaoo Tow__.____ Moderate._.| High.
ML, CL, SM | A-4, A-6 0.60-2.00 | 0.12-0.16 | 4.5-5.5 11-16 | 110-120 | Low___.__. Moderate...| High.
MICJ, (rir SM, | A-2, A-4 <0.20| 0.08-0.12 | 4.5-5.5 9-14 | 114-129 | Low.__.____ Moderate__.| High.
M
MTI, CL A-4, A-6 0. 60-2. 00 0. 14-0. 20 4, 5-5. 8 oo Tow._._... High._..___ Iligh.
ML, CL A—X, ;\—6, 0. 60-2. 00 0.12-0. 16 4.5-5.5 15-19 102-112 | Moderate...| Highoo..___ High.
ML, CL, A-4, A-6 0.2-0. 6 0. 08-0. 12 4. 5-5.5 12-17 114-120 | Moderate_._| High._____. High.
GC, GM
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TaBLE 5.—Lstimates of sotl properties

Depth to— Depth Coarse Percentage passing sieve—
from - fraction
Soil series and ] surface USDA texture greater
map symbols Seasonal Bed- | (typical (typical profile) than No. 4 | No. 10 No. 40 No. 200
high water|{ rock profile) 3 inches (4.7 (2.0 (0.42 0.074
-table mm.) mm.) mmi.) mm.)
Ft. Ft. In. Pet.

Frenchtown: FeA, 0-14 >5 0-10 | Silt loam_____________ 0-5 90-100 | 90-100 85-100 75-95

FeB 10-44 | Silt loam, loam -5 90-100 | 90-100 85-100 65-95
(fragipan).
44~60 | Silt loam____________._ 0-10 | 80-100 | 75-90 65-85 56-T5
Gilpin: GIB, GIC, >3 [118-31% 0-7 Siltloam____________. 0-20 | 85-100 | 80-90 70-85 60-85
GID. 7-18 | Shaly light silty 0-30 | 55-90 50-85 40-75 35-70
clay loanm.
18-28 | Very shaly silt 0-35 | 40-70 35-65 25-55 15-60
foam, shaly silt
loam.
28 | Rippable shale
bedrock.

Hanover: HaA, 114-3 >h 0-20 | Silt loam_.__ .. _______ 0-5 80-100 | 80-100 70-85 60-75
HaB, HaC, HaD, 20-60 | Gravelly silt loam 0-10 | 70-100 | 65-95 60-85 45-75
HdB, HdD, HdE. (fragipan).

*Hazleton: HeB, HeC, >3 314-6 0-9 Channery loam_______ |- ___ 90-100 | 90-100 75-90 5H-7H
HeD, HIB, HnD, HnF. 9-37 | Channery sandy 0-15 | 65-85 H5-75 50-70 30-55

For properties of loam.
Gilpin soils in 37-45 | Very channery sandy 0-30 | 60-85 50-80 45-70 25-55
HnD and HnF, loam.
see Gilpin series. 45 | Hard gray sand-
stone.

Monongahela:  MoA, 134-3 >6 0-10 | Silt loam_______ oo ______ 90-100 | 85-100 80-100 70-100

Mo B 10-53 | Silt loam (fragipan)____ 0-10 | 80-100 | 75-100 70-100 55-100
53-72 | Sandy loam, loamy -10 | 75-100 | 75-100 65-95 15-60
sand.

Philo: Pheooooooooaao- 1114-3 >6 0-37 | Silt loam_ . oo 95-100 | 90-100 80-100 60-85

37-60 | Fine sandy loam______|-_________ 60-100 | 50-100 40-100 20-55

Pope: Pooooooo..- 1>3 >6 0-38 | Loam, fine sandy 0-5 | 70-100 | 60-100 55-100 30-60
loam, sandy loam.

38-60 | Sandy loam .._______. 0-5 | 50-100 | 45-100 40-100 20-55

Ravenna: RaA, RaB, 15-114 >5 0-43 | Silt loam_____._______ 0-5 | 80-100 | 75-100 65-95 60-90
RaC. 43-60 | Sandy loam (fragipan). 0-5 | 60-90 55-85 H55-75 40-60

Rexford: Re__oo_oo-- 0-1 >6 0-23 | Silt loam .o oo 70-95 65-90 60-85 55-75

23-60 | Silt loam, gravelly silt [ . __.____ 60-90 50-75 40-65 25-55
loam.

Strip mines: Sm.

Properties too vari-
able to be esti-
mated.

Tyler: Ty-occeoocemua- 14-114 >6 0-19 | Silt loam, silty elay |- ___- 95-100 | 90-100 90-100 85-100

loam,
19-60 | Silty elay loam, — |__________ 95-100 | 90-100 85-100 75-90

*Urban land: Um,
No valid estimates
for Urban land.
TFor Monongahela
part, see Monon-
gahela series.

Sece footnote at end of table,

gravelly sandy loam
(fragipan).
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Engineering classification

Corrosion potential

Range in Optimum | Maximum
Range in available Reaction | moisture dry Shrink-swell
permeability | moisture for com- density potential
Unified AASHO capacity paction Steel Concrete
In.fhr. In.fin, of soil pH Pet. Lb.Jeu. ft.

ML, CL A-4 0.2-2. 00 0. 20-0. 26 5. 1-6.5 | oo e Low_. ... High._.____ Moderate.
ML, CL A-4, A-6 <0.20 0. 10-0. 16 4. 5-6. 5 14-17 110-115 | Low...____ High . ___. Moderate.
ML, CL A-4, A-6 <0.60 | 0.10-0.14 | 5.6-7.3 10-14 | 120-127 | Low__.._.. High____.__ Low.
ML A-4 0.60-2.00 [ 0.16-0.20 | 4.5-5.5 |ocoooooo|ocoaaoa__ Low_______ Low___.____ High.
M%CCL, SM, | A4, A-6 0.60-2.00 [ 0.10-0.14 | 4.5-5.5 13-15 | 114-118 | Low___.____ Moderate___| High.
SM, SG GM, | A-2, A-4 0.60-2.00 | 0.06-0.10| 4.5-5.5 11-14 | 114-120 | Low__.___. Low__.___. High.

GC, ML,

CL
ML, CL A-4 0.20-2.00 | 0.14-0.18 | 4.5-5.5 14-18 | 106-113 | Low._______ Moderate....| High.
M%’\IC%,C A-4 A-6 0.20-0.60 | 0.06-0.10| 5 1-6.0 11-16 | 115-122 | Low__.____ Moderate_..| Moderate.

SM, SC,

+C

ML A-4 2.00-6.00 | 0.12-0.16 | 4.0-5.5 |oecem e oo Low_______ Low_._____. High.
S»l\%,c(}%,T A-2, A-4 2.00-6.00 | 0.08-0.12 | 4.0-5.5 12-16 | 115~122 | Low.._____ Low____._. High.

h , VL1
Sl\iI\,[LGl\{[, A-2, A-4 2.00-6.00 | 0.08-0.12 | 4.5-5.5 10-14 | 118-125 | Low.______ Tow._____. High.
ML A~-4 0. 60-2. 00 0.18-0.24 | 4.5-5.5 | ___|oco____._ Low_______ Moderate___| High.
ML, CL A-4, A-6 <0.20{ 0.10-0.14 | 4.5-5.5 14-18 | 107-116 | Low_______ High_______ High.
SNS[,C:\’IL, A-2, A-4 0. 20-6. 00 0. 10-0. 14 4.5-5.5 11-16 115-122 | Low.______ High.______ High.
ML, CL A—4 0. 20-2. 00 0. 14-0. lé 4.5-5. 5 15-20 100-115 | Low.______ Moderate.__| High.
SM, ML, GM | A-2, A-4 2.00+6.00 | 0.06-0.10 | 4.5-5.5 10-17 | 110-120 | Low.__.___ Moderate.._| High.
ML, SM A-2 A-4 0.60-6.00 | 0.12-0.16 | 4.5-6.0 10-14 | 110-120 | Low...____ Moderate...| High.
M%,\[GM, A-2, A4 2.00-6.00 | 0.06-0.10| 4.5-5.5 10-15 | 110-120 | Low-._____ Low_______ High.
ML, CL A-4 0.20-2.00 | 0.18-0.24 | 4.5-6.0 13-19 | 105-113 | Low-._____ High_______ Moderate.
GM, SM, A-4, A-6 <0.20| 0.08-0.12 | 4.5-6.5 10-15 118-126 | Low_______ High__.__._ Moderate.

ML, CL
ML A-4 <0.20 | 0.08-0.12 | 4.5-5.5 10-15 110-120 | Low_____._ High.____.. High.
GM, SM, ML | A-2, A-4 0. 20-6. 00 0-04. 0. 08 4. 5-6. 0 10-15 115-125 | Low..__.... High______. Moderate.
ML, CL A~-4, A-G 0.60-2.00 | 0.18-0.22 | 4.0-5.5 |ocomoceee]moaoaaas Low_____.__ High...____ High.
ML, CL, CH | A-6, A-7 <0.20| 0.10-0.14 | 5.1-6.0 15-20 | 105-115 | Moderate...|-High__...__ Moderate.

491-753—175——3
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TasLe 5.—Lstimates of soil properiies

Depth— Depth Coarse Percentage passing sieve—
from fraction .
Soil series and surface USDA texture greater
map symbols Secasonal Bed- | (typical (typical profile) than No. 4 { No. 10 No. 40 No. 200
high water | rock profile) 3 inches (4.7 2.0 (0.42 (0.074
table mm.) mm.) mm.) mm.)
Ft. Tt. In. Pet.
Wharton: WhB, WhC__ 134-3 4-6 0-9 Silt loam____________. 0-5 05-100 | 90-100 80-05 70-05
9-40 | Silty clay loam, shaly 0-5 95-100 | 90-100 80-95 70-95
silty clay loam,
shaly clay.
40-49 | Very shaly silt loam____ 0-10 | 80-100 | 60-100 55-95 55-90
49 | Rippable shale bed-
rock.
Wooster: WoB, WoC, >3 >6 0-9 Gravelly silt loam_____ 0-5 65-85 60-85 55-80 35-h5
WoD, WsD, WsE. 9-36 | Gravelly silt loam_____ 0-10 | 55-85 | 45-85 40-80 20-60
36~-60 | Gravelly loam, 0-20 | 40-75 35-75 25-70 10-45
ravelly sandy loam
%fmgi pan).

! Flooding.

TABLE 6,—S01l interpretations
TaBLE 6.—S0il wnterpretat

[An asterisk in the first column indicates that at least one mapping unit in the series is made up of two or more kinds of soil. The soils in
instructions for referring to other series

Suitability as source of—

Soil features affecting—

Soil series and map Suitability for
symbols winter grading
Topsoil Sand and gravel Road fill Highway location
Allegheny: AgA, AgB__i Good_..______. Goodoo______.. Unsuitable for Fair to good: Features generally favorable_.____
sand; locally A-1, A-2,
good for A-4, A-G.
gravel.
Alton: AhA, AhB, Good .o oo Poor: gravelly.| Good___.__.___ Good_ . _______. Cut slopes are droughty_ . _.______
AhC, AhD, AhF.

*Alvira:  AlA, AIB, Tair: secasonal | Fair: seasonal | Unsuitable: Fair: A-4, Seasonal high water table; scep-
AIC, ArB. high water high water ton many A-6; seasonal age above fragipan; moderate
For properties of table. table. fines. high water frost heave potential; some
Ravenna soil in table. areas stony.

ArB, sec Ravenna
series,

Armagh: As_.._.- ... Poor: high Poor: high Unsuitable: Poor: high High water table; high content of
water table; water table. ton many content of clay; high frost heave potential;
plastic fines. clay; A-4, bedrock at depth of 4 to 6 feet.
material; A-6, A-T7.
forms large
frozen clods.

Atkins: At ..o o_.- Poor: high Poor: high Unsuitable: Poor to fair: Tlooding; high water table; high
water table; water table. too many high water frost heave potential.
flooding. fines; high table; A-2,

wuter table. A—4, A-0.
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Engineering classification Corrosion potential
‘ Range in Optimum | Maximum
Range in available Reaction | moisture dry Shrink-swell
premeahility | moisture for com- density potential
Unified AASHO capacity paction Steel Concrete
In.jhr. In.fin. of soil pH Pet. Lb.Jeu. ft. .
ML, CL A-4, A-6 0. 60-2. 00 0.16-0.20 | 4.5-6.0 j_ou oo |omoo_. Low__.____ High__._... Moderate.
ML, CIL, A-4, A-6, 0. 20-0. 60 0. 14-0. 18 5.1-6. 0 16-22 102-112 | Moderate...| Higho.._.__ Moderate.
MH, CH A-7
ML, CL, A-4, A-G, <0. 20 0.08-0.12 | 4.5-5.5 14-18 110-118 | Moderate...| High_._.___ High.
MIH, CH A-7
ML, SM A4 0. 60-2. 00 0.12-0. 16 4, 5-5.5 || cceceoo Low__.____ Low_______ High.
ML, CIL, A-2, A-4 0. 60-2. 00 0. 10-0. 14 4. 5-5.5 10-15 112-120 | Toow__.____ Low. .o . ITigh.
SM, GM
SM, GM A-1, A-2, 0. 20-0. 60 0. 04-0. 08 5. 1-6. 0 10-15 120-126 | Low._..___ Low_______ Moderate.
A—4

for selected engineering uses

such mapping units may have different properties and limitations, and for this reason it is necessary for the reader to follow carefully the
that appear in the first column of this table]

Soil features affecting—Continued

Pipeline construction
and maintenance

Impoundments

Reservoir area

Embankment

Farm drainage

Trrigation

Terraces,
diversions, or
waterways

Features generally
favorable.

Subject to caving____

Seasonal high water
table; some areas
stony.

High water table;
bedrock at depth
of 4 to 6 feet.

High water table;
flooding; subject
to caving.

Moderately rapid
permeability in
substratum.

Rapid permeability -

Some areas stony.__..

Bedrock at depth of
4 to 6 feet.

Flooding. - ccooooooo

Stable; moderate
to rapid permea-
bility when com-
pacted.

Good stability;
rapid permea-
hility when
compacted.

Fair stability and
compaction; fair
resistance to
piping.

Fair to poor sta-
bility; high con-
tent of clay.

Poor stability;
erodible.

Well drained ..o ____

Well drained._._____

Seasonal high water
table; slow perme-
ahility ; some
areas stony.

Slow permeability;
high water table.

Moderately slow
permeability;
flooding; high
water table;
outlets difficult
to find.

Featurces generally
favorable.

Low availahle
moisture capac-
ity.

Seasonal high water
table; slow perme-
ability.

High water table;
slow permeability.

High water table;
flooding; moder-
ately slow perme-
ability.

Features generally
favorable.

Irregular topog-
raphy.

Seasonal high
water table;
seepage above
fragipan; some
areas stony.

High water table.

High water table;
flooding.
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TaBLE 6.—Soil interpretations for

Soil series and map
symbols

Suitability for
winter grading

Suitability as source of—

Soil features affecting—

Topsoil Sand and gravel Road fill ITighway location
*Brinkerton: BrA, Poor: high Poor: high Unsuitable: Poor: A4, High water table; high frost
BrB, Bt. water table; water table. too many A-6, A-7; heave potential; bedrock below
For properties of forms large fires; high high water depth of 4 feet; some areas
Frenchtown soil frozen clods. water table. table. stony.

in Bt, see
Frenchtown
series.

Canfield: CdB, CdC,
CeB, CeD.

Cavode: CIA, CIB,

ClIC.

Cookport: CoA, CoB,
CoC, CpB, CpC.

Ernest: ErB, EsB,

EsC

Frenchtown: FeA, FeB..

Gilpin: GIB, GIC, GID...

Hanover: HaA, HaB,
HaC, HaD, HdB,

HdD, HdE.
*Hazleton: HeB, HeC,
HeD, HIB, HnD,

HnF.

For properties of
Gilpin soil in
HnD and HnF,
see Gilpin series.

Monongahela: Mo A,
Mo B.

Fair: seasonal
high water
table.

Poor: seasonal
high water
table; high
clay content;
forms large
frozen clods.

Fair: seasonal
high water
table; forms
large frozen
clods.

Fair: seasonal
high water
table; forms
large frozen
clods.

Poor: high
water table.

Fair: bedrock
at depth of
1% to 3%
feet:.

Fair: seasonal
high water
table.

Goodo o onoano__

Fair: seasonal
high water
table; forms
large frozen
clods.

Fair:
gravelly.

Fair: poor on
stony phases.

Fair: poor on
stony phases.

Poor: high
water table.

Fair: limited
quantity of
suitable
material.

Fair: seasonal
high water
table.

Poor: chan-
nery; some
areas stony.

Unsuitable:
too many
fines.

Unsuitable:
too many
fines.

Unsuitable:
too many
fines.

Unsuitable:
too many
fines.

Unsuitable:
too many
fines.

Unsuitable:
too many
fines.

Unsuitable:
too many
finies; some
areas stony.

Poor: too
many fines;
some areas
stony.

Unsuitable for
gravel; poor
for sand; too
many fines.

Fair to good:
A-2, A-4,
A-0; seasonal
high water
table.

Poor: A-4,
A-6, A-T7.

Fair: A-4,
A-06; seasonal
high water
table.

Fair to poor:
A-4, A-G,
A-7; seasonal
high water
table.

Fair to poor:
A-4, A-6;
high water
table.

Fair: A-4,

A-6.

Fair: A-4,
A-6; seasonal
high water
table.

Fair:
A-6.

A-4,

Seasonal high water table; mod-
erate frost heave potential;
seepage ahove fragipan; some
arcas stony.

Seasonal high water table; fair
to poor stability; high frost
heave potential; bedrock at
depth of 3% to 6 feet.

Seasonal high water table; mod-
erately high frost heave poten-
tial; bedrock at depth of 4
to 6 feet; some areas stony.

Seasonal high water table;
seepage above fragipan; high
frost heave potential; some
areas stony.

High water table; seepage above
fragipan; some areas stony.

Bedrock at depth of 1}4 to 334
feet; some areas stony.

Seasonal high water table; moder-
ate frost heave potential; some
areas stony.

Channery; bedrock at depth of 3%
to 6 feet; some areas stony.

Seasonal high water table; high
frost heave potential.
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Soil features affecting—Continued

Pipeline construction
and maintenance

Impoundments

Reservoir area

Embankment

Farm drainage

Irrigation

Terraces,
diversions, or
waterways

High water table;
bedrock below
depth of 4 feet;
some areas stony.

Seasonal high water
table; seepage
above fragipan;
sonie areas stony.

Seasonal high water
table; high clay
content; bedrock
at depth of 344
to 6 feet.

Seasonal high water
table; hedrock at
depth of 4 to 6
feet; some areas
stony.

Seasonal high water
table; some areas
stony.

High water table;
some areas stony.

Bedrock at depth of
134 to 3% feet;
some areas stony.

Seasonal high water
table; some areas
stony.

Bedrock at depth of
3% to 6 feet;
some areas stony.

Seasonal high water
table; seepage
above fragipan.

Bedrock below
depth of 4 feet.

Features generally
favorable.

Bedrock at depth of
3% to 6 feet.

Bedrock at depth of
4 to 6 feet,

Features generally
favorable.

Features generally
favorable.

Bedrock at depth of
1% to 34 feet.

May have rapid per-
meahility in sub-
stratum.

Moderately rapid
permeability; bed-
rock at depth of
314 to 6 feet.

May have rapid
permeability in
substratum.

Poor stahility; fair
to poor resistance
to piping.

Fair stability. .. .__

Fair to poor
stability;
erodibility.

Fair stability; slow
permeability
when compacted.

Fair to poor
gtability; most
areas stony.

Fair stability; poor
resistance to
piping.

Fair stability;
limited quantity of
suitable material.

Fair stability and
compaction.
Stony; permeable

when compacted.

Fair stability - -~ .-_

ITigh water table;
slow permeability;
some areas stony.

Seasonal high water
table; slow per-
meahility; some
areas stony.

Slow permeability;
seasonal high
water table.

Slow permeability;
seasonal high water
table; some areas
stony.

Seasonal high water
table; moderately
slow permeability;
some areas stony.

High water table;
slow permeability;
some areas stony.

Well drained....--_.

Seasonal high water
table; moderately
slow permeability;
gsome areas stony.

Well drained._._._.___

Seasonal high water
table; slow per-
meability.

High water table;
slow permeability.

Seasonal high water
table; moderate
available moisture
capacity; slow
permeability.

Slow permeability;
seasonal high
water table.

Seasonal high water
table; slow
permeability.

Seasonal high water
table; moderately
slow permeability.

High water table;
slow permeability.

Bedrock at depth of
134 to 34 feet;
low available
moisture capacity.

Seasonal high water
table; moderately
slow permeability.

Some areas stony....

Seasonal high water
table; slow per-
meability.

High water table;
some areas
stony.

Seasonal high
water table;
seepage above
fragipan; some
areas stony.

Seasonal high
water table;
erodihility.

Secasonal high
water table;
seepage above
fragipan; some
areas stony.

Erodibility;
seepage above
fragipan; some
areas stony.

High water table;
seepage above
fragipan; some
areas stony.

Bedrock at depth of
134 to 334 feet;
some areas
stony.

Seagonal high water

table; some areas
stony.

Some areas stony.

Seepage above
fragipan.
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SURVEY

TaBLE 6.—S0il interpretations for

Soil series and map

Suitability as source of—

Soil features affecting—

Suitability for

symbols winter grading
Topsoil Sand and gravel Road fill Highway location
Philo: Phoo oo Poor: seasonal | Good___.____.. Poor: too Fair: A-2, Seasonal high water table; high
high water many fines. A—4; seasonal frost heave potential; flooding.
table; flood- high water
ing; forms table.
large frozen
clods.
Pope: Poooccccaaaeo Fair: flooding..| Good_.____..__ Poor:  too Fair:  A-2, Moderate frost heave potential;
many fines. A-4. flooding.
Ravenna: RaA, RaB, Poor: seasonal | Fair: seasonal | Unsuitable: Fair to good: Seasonal high water table;
RaC. high water high water too many A-4, A-6; moderate frost heave potential;
table. table. fines. seasonal high some areas stony.
water table.
Rexford: Re____.._.__ Poor: high Poor: high Poor: too Good: A-2, High water tableo o ... ... .___

Strip mines: Sm.
Properties variable.
Onsite investiga-
tion needed.

*Urban land: Um.

Urban land vari-
able. Onsite in-
vestigation re-
quired.

For Monongahela
part of Um, see
Monongahela
series

Wharton: WhB, WhC_...

Wooster: WoB, WoC,
WoD, WsD, WsE,

water table.

Poor: seasonal
high water
table.

Fair: seasonal
high water
table; high
clay content.

water table.

Fair: high
water table.

Fair: seasonal
high water
table.

Poor: gravelly.

niany fines;
high water
table.

Unsuitable:
00 many
fines.

Unsuitable:
too many
fines.

A-4; high
water table.

Poor: A-6,
A-T7; high
water tahle.

Fair to poor:
A—4, A-6,
A-T7.

Seasonal high water table; poor
stability.

Seasonal high water table; fair to
poor stability; slips when satu-
rated; moderate frost heave
potential; bedrock at depth of
4 to 6 feet.

Some areas stony___ ... __..__
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Soil features affecting— Continued

Pipeline construction
and maintenance

Impoundments

Reservoir area

Embankment

Farm drainage

Irrigation

Terraces,
diversions, or
waterways

Seasonal high water
table; flooding.

Flooding_. - . __.__.__

Seasonal high water
table; seepage
above fragipan;
some areas stony.

High water table;
subject to caving.

Seasonal high water
table.

Seasonal high water
table; high clay
content; bedrock
at depth of 4 to 6
feet.

Subject to caving;
some areas stony.

Moderately rapid
permeability in
substratum;
flooding.

Moderately rapid
permeability in
substratum;
flooding.

Features generally
favorable.

Moderately rapid
permeability in
substratum.

May have rapid
permeability in
substratum.

Bedrock at depth of
4 to 6 feet.

May have rapid
permeability in
substratum.

Fair stability;
erodibility; piping
hazard.

Fair stability;
piping hazard.

Features generally
favorable.

Good stability;
rapid permeabil-
ity when com-
pacted.

Fair stability;
erodihility.

Tair to poor stabil-
ity; erodibility.

Good stability; pip-
ing hazard; rapid
permeability when
compacted.

Seasonal high water
table; flooding;
moderately slow
permeability.

Well drained________

Seasonal high water
table; slow per-
meability; some
areas stony.

High water table;
slow permeability.

Seasonal high water
table; slow per-
meability.

Seasonal high water
table; slow per-
meability; seeps
at base of slope.

Well drained........

Seasonal high water
table; flooding;
moderately slow
permeahility.

Flooding- - ... .___

Seasonal high water
table; slow per-
meability.

Seasonal high water
table; slow per-
meability.

Scasonal high water
table; slow per-
meability.

Seasonal high water
table; slow per-
meahility.

Moderate available
moisture capacity.

Seasonal high
water table;
flooding.

Flooding.

Seasonal high water
table; seepage
above fragipan;
s0Ie areas
stony.

High, water table.

Seasonal high water
table.

Seasonal high water
table; slips when
saturated.

Irregular topogra-
phy; some areas
stony.
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TaBLe 7.—Soil limitations for town and country planning

S0IL SURVEY

Soil series and

Onsite disposal of

Homes of 3 stories

Lawns and

Streets and

Sanitary land

map symbols effluent from Sewage lagoons or less with landscaping parking lots for fills by the
septic tanks basements subdivisions trench method !

Allegheny:

AgA . Slight: hazard Moderate: Slight____._____ Slight__________ Slight.o._____-- Slight.
of ground moderate
water permeability.
contamination,

AgBeacaao.. Slight: hazard Moderate: Slight.o__________ Slighto_________ Moderate: Slight.
of ground moderate slope.
water permeability;
contamination. slope.

Alton:

ARA_ . . Slight: hazard Severe: rapid Slightooo_oooo.__ Slight.____..___ Slight oo onoooo- Severe: rapid
of ground permeability. permeahility.
water
contamination.

AhBaoooo_.. Slight: hazard Severe: rapid Slighto oo __ Slightoo.oo-__- Moderate: Severe: rapid
of ground permeability; slope. permeahility.
water slope.
contamination.

AhCoaeoooo__ Moderate: slope; | Severe: rapid Moderunte: slope..| Moderate: Severe: slope-_| Severe: rapid
hazard of permeability; slope. permeability.
ground water slope.
contamination.

AhD oo __ Severe: hazard Severe: rapid Severe: slope---_| Severe: slope..| Severe: slope..| Severe: rapid
of ground permeability; permeability.
water slope.
contamination;
slope.

AhFo ... Severe: hazard Severe: rapid Severe: slope-._.| Severe: slope-_| Severe: slope._| Severe: rapid
of ground permeability; permeability;
water slope. slope.
contamination.

Alvira:

AA o __ Severe: slow Slight e oo en Severe: seasonal | Moderate: Moderate: Severe: seasonal
permeability; high water table. seasonal high seasonal high high water
seagonal high water table. water table. table.
water table.

AlBecaoao o Severe: slow per- Moderate: slope..| Severe: seasonal | Moderate: sea-| Moderate: Severe: sea-
meability; high water sonal high seasonal high sonal high
seasonal high table. water table. water table; water table.
water table. slope.

AlC..o.__.. Severe: slow Severe: slope..._.| Severe: seasonal Moderate: sea-| Severe: slope.._| Severe: sea-
permeability; high water sonal high sonal high
seasonal high table. water table; water table.
water table. slope.

ArB_o___._. Severe: slow Moderate: slope..| Severe: seasonal | Moderate: sea-| Moderate: Severe: sca-
permeability; high water sonal high seasonal high sonal high
seasonal high table. water table; water table. water table.
water table. stony.

Armagh: As_.___| Severe: slow Moderate: hed- | Severe: high Severe: high Severe: high Severe: high
permeability; rock at a depth water table. water table. water table. water table.
high water table. of 4 to 6 feet.

Atkins: At_____ Severe: moder- Severe: flooding..| Severe: high Severe: high Severe: high Severe: high
ately slow per- water table; water table; water table; water table;
meability; high flooding. flooding. flooding. flooding.
water table.

Brinkerton:

BrA_.coee-. Severe: slow Slight o oo Severe: high Severe: high Severe: high Severe: high
permeability; water table. water table. water table. water table.
high water
table.

2] = PR Severe: slow Moderate: slope..| Severe: high Severe: high Severe: high Severe: high
permeability; water table. water table. water table. water table.
high water table.

=] S Severe:  slow Moderate: slope; | Severe: high Severe: high Severe: high Severe: high
permeability; stony. watec table. water table. water table. water table.

high water
table.

See footnote at end of table.
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Soil series and

Onsite disposal of

Homes of 3 stories

Lawns and

Streets and

Sanitary land

map symbols eflluent from Sewage lagoons or less with landscaping parking lots for fills by the
septic tanks basements gubdivisions trench method !
Canfield:

CdBooaoo Severe: slow Moderate: slope; | Moderate: sea- Slight .o .._.___. Moderate: Moderate:
permeability; gravelly. sonal high seasonal high seasonal high
seasonal high water table. water table; water table.
water table. slope.

CdC. ... Severe: slow Severe: slope....| Moderate: sea- Moderate: Severe: slope...| Moderate:
permeability; sonal high slope. seasonal high
seasonal high water table; water table;
water table. slope. slope.

CeB_ouonno- Severe: slow Moderate: slope; [ Moderate: sea- Moderate: Moderate: Moderate:
permesability; gravelly; sonal high stony. seasonal high seasonal high
seasonal high stony. water table; water table; water table;
water table. stony. slope. stony.

CeD_.___._ Severe: slow Severe: slope....| Severe: slope_.___| Severe: slope...| Severe: slope...[ Severe: slope.
permeability;
slope; seasonal
high water
table.

Cavode:

ClA. ... Severe: slow Moderate: bed- Severe: seasonal | Moderate: Moderate: Severe: sea-
permeability; rock at a depth high water seasonal high geasonal high sonal high
seasonal high of 3J4 to 6 feet. table. water table. water table; walber table.
water table. bedrock at a

depth of 3%
to 6 feet.

ClBooocaooo Severe: slow Moderate: bed- Severe: seasonal | Moderate: Moderate: Severe: sea-
permeability; rock at a depth high water seasonal high seasonal high sonal high
seasonal high of 34 to 6 table. water table. water table; water table.
water table. feet; slope. slope; bed-

rock at depth
of 3% to 6
feet.

ClCoaaao 2 Severe: slow Severe: slope....| Severe: seasonal | Moderate: Severe: slope...| Severe: sea-
permeability; high water seasonal high sonal high
seasonal high table. water table; water table.
water table. slope.

Cookport:

CoA ... Severe: slow Moderate: Moderate: Slight. oo oooo__- Moderate: Moderate:
permeability; bedrock at a seasonal high seasonal high seasonal high
seasonal high depth of 4 to 6 water table; water table; water table.
water table. feet. bedrock at a bedrock at a

depth of 4 to 6 depth of 4 to 6
feet. feet.

CoBommas Severe: slow Moderate: Moderate: Slight o ccooao_- Moderate: Moderate:
permeability; slope; bedrock seasonal high seasonal high seasonal high
seasonal high at a depth of water table; water table; water table.
water table. 4 to 6 feet. bedrock at a slope; bedrock

depth of 4 to 6 at o depth of
feet. 4 to 6 feet.

CoCo Severe: slow Severe: slope_.-._ Moderate: Moderate: Severe: slope--| Moderate:
permeahility; seasonal high slope. seasonal high
seasonal high water table; water table.
water table. slope; bedrock

at a depth of
4 to 6 feet.

CpBeounao2 Severe: slow Moderate: Moderate: Moderate: Moderate: Moderate:
permeability; bedrock at a seasonal high stony. seasonal high seasonal high
seasonal high depth of 4 to 6 water table; water table; water table;
water table. feet; slope. stony; bedrock glope; bedrock stony.

at o depth of at a depth of
4 to 6 feet. 4 to 6 feet.

CpCoo. Severe: slow Severe: slope..-.| Moderate: Moderate: Severe: slope--| Moderate:

permeability; seasonal high slope; stony. seasonal high

seasonal high
water table.

See footnote at end of table,

water table;
slope; stony;
bedrock at a
depth of 4 to 6
feet.

water table;
stony.
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Soil series and
mayp symbols

Onsite disposal of
effluent from

Sewage lagoons

Homes of 3 stories
or less with

Lawns and
landscaping

Streets and
parking lots for

Sanitary land
fills by the

septic tanks basements subdivisions trench method !
Ernest:

ErBoooo .- Severe: Moderate: Moderate: Slight. o eceeeeae Moderate: Moderate:
moderately slope. seasonal high seasonal high seasonal high
slow perme- water table, water table. water table.
ability;
seasonal high
water table.

EsBorcomeoo- Severe: Moderate: Moderate: Moderate: Moderate: Moderate:
moderately slope; stony. seasonal high stony. seasonal high seasonal high
slow perme- water table; water table; water table;
ability; stony. slope. stony.
seasonal high
water table.

EsCooooo-2 Severe: Severe: slope..... Moderate: Moderate: Severe: Moderate:
moderately seasonal high slope; stony. slope. seasonal high
slow perme- water table at a water table;
ability; cle)ai;h of 1 to stony.
seasonal high 3l feet; slope;
water table. stony.

Frenchtown:

FeA o oooo_. Severe: slow Slight e oo e Severe: high Severe: high Severe: high Severe: high
permeability; water table. water table. water table. water table.
high water
table.

2] = Severe: slow Moderate: slope..| Severe: high Severe: high Severe: high Severe: high
permeability; water table. water table. water table. water table.
high water
table.

Gilpin:

GIBeooeeao Severe: rippable | Severe: rippable | Moderate: rip- Moderate: rip- | Moderate: Severe:  rip-
bedrock at a bedrock at a pable hedrock pable bedrock slope; rip- pable bedrock
depth ot 134 to depth of 14 to at a depth of at a depth of pable bed- at a depth of
3% feet. 314 feet. 1% to 31y feet. 13 to 3% rock at o 114 to 3%

feet. depth of 14 feet.
to 314 feet.

GICoccca Severe: rippable | Severe: rippable | Moderate: rip- Moderate: Severe: slope._| Severe: rip-
bedrock at a bedrock at a pable bedrock slope; rip- pable hed-
depth of 134 to depth of 1% to at a depth of pable bed- rock at a
3% feet. 3}4 feet; slope. 134 to 3% feet; rock at o depth of 14

slope. depth of 114 to 3% feet.
to 31 feet.

GIDeceiaea Severe: rippable | Severe: rippable | Severe: slope.._.| Severe: slope...| Severe: slope..| Severe: rip-
bedrock at a bedrock at a pable bed-
depth of 1% to depth of 1% to rock at a
3}% feet; slope. 3}% feet; slope. depth of 114

to 314 fect.
Hanover:

HaA__._.____ Severe: moder- Slight_. ___..__.. Moderate: sea- Slight..______.._ Moderate: sea- | Moderate: sea-
ately slow sonsl high sonal high sonal high
permeability. water table. water table. water table.

HaB.ooooo-. Severe: moder- Moderate: slope..| Moderate: sea- Slight._.._____. Moderate: sea- | Moderate: sea-
ately slow sonal! high sonal high sonal high
permeability. water table. water table; water table.

slope.

HaCo.ooooo. Severe: moder- Severe: slope....| Moderate: sea- Moderate: SC\’Ol!O: slope. .| Moderate: sea-
ately slow sonal high water slope. sonal high
permeability. table; slope. water table.

HaD._..____ Severe: moder- Severe: slope.._.| Severe: slope-_..| Severe: slope._| Severe: slope..| Moderate:
ately slow per- slope.
meahility; slope.

HdB.oooo._ Severe: moder- Moderate: slope; | Moderate: sea- Moderate: Moderate: sea- | Moderate: seca-
ately slow stony. sonal high water stony. sonal high sonal high
permeability. table; stony. water table; wiater table;

stony. stony.

HdD ... Severe: moder- Severe: slope.___| Severe: slope..._| Severe: slope._.[ Severe: slope...| Moderate:

ately slow per-

meability; slope.

See footnote at end of table.

slope; stony;
seasonal high
water table.
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Soil series and

Onsite disposal of

Homes of 3 stories

Lawns and

Streets and

Sanitary land

map symbols effluent from Sewage lagoons or less with landscaping parking lots for fills by the
septic tanks basements subdivisions trench method !

Hanover—Con.

HdE ... Severe: moder- Severe: slope....| Severe: slope....| Severe: slope...| Severe: slope-_.i Severe: slope.
ately slow per-
meability; slope.

Hazelton:

HeBoocoaoao Moderate: bed- Severe: mod- Moderate: bed- Slight o .___._. Moderate: Severe: mod-
rock at a depth erately rapid rock at a depth slope; bed- erately
of 3¥% to 6 feet. permeability. of 314 to 6 feet. rock at a rapid perme-

depth of 34 ability.
to 6 feet.

HeC_.__.___ Moderate: bed- Severe: mod- Moderate: slope; | Moderate: Severe: slope. .| Severe: mod-
rock at a depth erately rapid bedrock at a slope. erately rapid
of 3J% to 6 feet; permeability; depth of 3% to permeability.
slope. slope. 6 feet.

HeDovceee oo Severe: slope.___| Severe: mod- Severe: slope._._| Severe: slope._| Severe: slope.._| Severe: mod-
erately rapid erately rapid
permeability; permeability.
slope.

HIBe oeoee oo Moderate: bed- Severe: mod- Moderate: bed- Moderate: Moderate: Severe: mod-
rock at a depth erately rapid rock at a depth stony. slope; bed- erately rapid
of 3% to G feet. permeability. of 34 to 6 feet; rock at a permeability.

stony. depth 3% to
6 feet.

HnD oo oo Severe: slope..__| Severe: mod- Severe: slope..._| Severe: slope..| Severe: slope..| Severe: mod-
erately rapid erately rapid
permeability; permeability.
slope.

HnF . oo Severe: slope_.__| Severe: mod- Severe: slope____| Severe: slope-.| Severe: slope__| Severe: slope;
erately rapid moderately
permeability; rapid perme-
slope. ability.

Monongahela:

MoA. ... Severe: slow Slight oo oo ____ Moderate: sea- Slighto.___.____ Moderate: sea- | Moderate: sea-
permeability; sonal high sonal high sonal high
seasonal high water table. water table. water table.
water table.

MoB. o2 Severe: slow Moderate: slope..| Moderate: sea- Slight______.___ Moderate: sea- | Moderate:
permeability; sonal high seasonal high seasonal high
seasonal high water table. water table; water table.
water table. slope.

Philo: Ph._..___ Severe: mod- Severe: flooding..| Severe: flooding..| Moderate: Severe: flood- | Severe:
erately slow flooding. ing. flooding.
permeability;
flooding; sea-
sonal high
water table.

Pope: Po..._.__ Severe: flooding..| Severe: flooding..| Severe: flooding_.| Moderate: Severe: flood- | Severe:

flooding. ing. flooding.

Ravenna:

RaA._______ Severe: slow Slight ..o .. Severe: seasonal | Moderate: Moderate: Severe: sea-
permeability; high water seasonal high seasonal high sonal high
seasonal high table. water table. water table. water table.
water table.

RaB.cuocaao Severe: slow Moderate: slope..| Severe: seasonal | Moderate: Moderate: Severe: sea-
permeability; high water seasonal high seasonal high sonal high
seasonal high table, water table. water table. water table.
water table.

RaC. ... ... Severe:  slow Severe: slope_...] Severe: seasonal | Moderate: Severe: slope-.| Severe: sea-
permeability; high water seasonal high sonal high
seasonal high table. water table; water table.
water table. slope.

Rexford: Re.___| Severe: slow Slight__.________ Severe: high Severe: high Severe: high Severe: high
permeability; water table. water table. water table. water table.
high water
table.

See footnote at end of table,
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Soil series and | Onsite disposal of Homes of 3 stories Lawns and Streets and Sanitary land
map symbols effluent from Sewage lagoons or less with landscaping parking lots for fills by the
septic tanks basements subdivisions trench method ?
Strip mines: Sm.| Variable: slow Variable: re- Severe: unstable | Severe: shaly; | Severe: slope; | Variable: re-
to rapid perme- quires onsite materials; channery or unstable quires onsite
ability. investigation. slope. stony. madterials. investigation.
Tyler: Tyoeooo- Severe: slow Slight oo o oeeea o Severe: seasonal | Moderate: Moderate: Severe: sea-
permeability; high water seasonal high seasonal high sonal high
seasonal high table. water table. water table. water table.
water table.
Urban land:
m.
Urban land
variable.
Onsite in-
vestiga-
tion re-
quired.
For Monon-
gahela
part of
Um, see
Mononga-
hela series.
Wharton:

WhB. .- Severe: slow Moderate: Moderate: sea- Slight ... _..... Moderate: Moderate:
permeability; slope; bedrock sonsal high seasonal high seasonal high
seasonal high at a depth of 4 water table. water table; water table.
water table. to 6 feet. slope.

WhC._ ... Severe: slow Severe: slope....| Moderate: sea- Moderate: Severe: slope..| Moderate:
permeability; sonsl high slope. seasonal high
seasonal high water table; water table.
water table. slope.

Wooster:
OB Severe: moder- Moderate: slope; | Slight..__________ Slighto. _.o.o.__ Moderate: Slight.
ately slow gravelly. slope.
permeability.

WoC.__.____ Severe: moder- Severe: slope.--.| Moderate: slope._.| Moderate: Severe: slope...| Slight.
ately slow slope.
permeability.

WoD._._..-- Severe: moder- Severe: slope..-..| Severe: slope....| Severe: slope...! Severe: slope...| Moderate:
ately slow slope.
permeability;
slope.

WsD___.._. Severe: moder- Severe: slope-_..| Severe: slope._..| Severe: slope...| Severe: slope...| Severe: slope.
ately slow
permeability;
slope.

WsE______.. Severe: moder- Severe: slope._..| Severe: slope....| Severe: slope...| Severe: slope...| Severe: slope.
ately slow
permeability;
slope.

1 Detailed onsite investigations of the underlying strata, water table, and hazards of aquifer pollution and drainage into ground water

are needed for land fills deeper than 5 or 6 feet.

The various soil uses in town and country planning are
evaluated in table 7 and deseribed in the following para-
graphs.

Onsite disposal of effluent from septic tanks is affected
mainly by permeability, steepness of slope, depth to bed-
rock, and position of any water table that may occur. Also,
in soils underlain by cavernous limestone, fractured slate
or shale, and sand or gravel, underground water may be-
come contaminated by seepage of effluent through rock
crevices, coarse materials, or solution channels. Size of
drainage field and type of disposal system used are affected

in many places by the degree and kind of limitation. Soils
that have a rating of severe should be carefully investi-
%qted before decisions are made concerning installation of
disposal systems. Limitations for systems used only for
short periods, such as in summer camps, may be less severe
than those indicated in the table.

Sewage lagoons are affected mainly by permeability of
the substratum, soil slope, depth to bedrock, stoniness, and
flood hazard.

Homesite locations (3 stories or less with basement) are
evaluated for locations of buildings of three stories or less
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that have less than an 8-foot excavation for basements. The
main features that affect soil use for this purpose are depth
to seasonal high water table, depth to and kind of bedrock,
degree of slope, and flood hazard. Depth to bedrock and
presence of a high water table are less severe limitations
where buildings are constructed without basements.

Lawns and Jandsca ing are rated without considering
the needs for lime and fertilizer. Suitable soil material is
needed in amounts sufficient to allow desirable trees and
other plants to survive and grow. Among the factors con-
sidered are depth to seasonal high water table, soil slope,
depth to bedrock, soil texture, presence of stones or rocks,
and flood hazard.

Streets and parking lots, for subdivisions, are affected
mainly by depth to seasonal high water table, soil slope,
depth to and kind of bedrock, stoniness, and flood hazard.
For roads outside subdivisions, slope limitations are gen-
erally less severe than those shown 1n the table.

Sanitary landfill is an area used for the disposal of trash
and garbage by the trench method. The main requirement
is enough soil material to cover the refuse and garbage.
Bringing in fill or cover material is not considered in the
ratings. The main features considered are depth to bedrock,
flood hazard, seasonal high water table, and presence of
stones or rocks. Sinkholes in limestone should not be used
for refuse disposal because of risk of contamination of
ground water supplies. Esthetic, economic, and sociologi-
cal factors are important, but they are not considered in
the ratings.

Use of Soils for Recreational Facilities

The information in this section can be used to make
preliminary selection of sites for recreational facilities.
Onsite investigation of each site is needed.

Table 8 shows the degree and, if the degree is moderate
or severe, the kind of limitation for seven recreational uses.
The degrees of limitation are expressed as slight, moder-
ate, and severe. A rating of slight indicates that the soil
generally has few limitations for the use specified. #od-
erate indicates that the soil requires special measures to
overcome or correct the limitations. Severe indicates that
the limitations are very difficult or expensive to correct or
overcome.

The following paragraphs describe the facilities rated
and give the main soil or topographic features that cause
the limitations.

Campsites are areas suitable for tents or camping trailers
and travel trailers and the accompanying activities for
outdoor living. These areas are used frequently during the
camping season, which normally extends from May 30
until Labor Day. The soils are rated assuming little site
preparation other than shaping and leveling tent and
parking areas. The site should be suitable for heavy traffic
by people, horses, or vehicles. Suitability of soil for sup-
porting vegetation is a separate item to be considered in
the final evaluation in selecting sites for these uses.

Buildings (without basements) are rated for use as sites
for washrooms, bathhouses, picnic shelters, service build-
ings without basements, and seasonal or year-round cot-
tages. Among the limitations are seasonal high water table,
stoniness, and flooding. Soil limitations for buildings with
basements are given in table 7.

491-753—75—4

Paths and trails are areas that are to be used for trails,
hiking, bridle paths, and nonintensive uses that allow for
random movement of people. It is assumed that these areas
are to be used as they occur in nature and that little soil
will be moved or excavated for the planned recreational
use.

Picnic and play areas are areas developed for hiking,
picnicking, and casual play where only light foot traffic is
expected. The ratings are based on soil features only and
do not include such other features as the presence of trees
or lakes, which may affect the desirability of a site. The
main soil features considered are depth to seasonal high
water table, soil slope, depth to bedrock, flood hazard, and
the presence of rocks and stones. Water supply, sewage dis-
posal, and suitability of the soil for supporting vegetation
are separate items to be considered in the final evaluation of
a site for these uses.

Athletic fields are playgrounds for organized games,
such as baseball, football, and badminton. Because areas
selected for this use are subject to intensive foot traffic, a
nearly level surface, good drainage, and soil texture and
consistence that give a firm surface are generally required.
The most desirable soils are also free of rock outcrops and
coarse fragments, It is assumed that good vegetative cover
can be established and maintained on areas where needed.

For golf fairways the soils are rated under the assump-
tion that they will be used for turf, shrubs, and trees with-
out adding topsoil. Traps, roughs, and greens are special-
ized features not considered in ratings for golf fairways.
Among the factors considered are depth to seasonal high
water table, soil slope, depth to bedrock, soil texture, pres-
ence of rocks or stones, and flood hazard.

Descriptions of the Soils

This section describes the soil series and mapping units
in Venango County. Each soil series is described in de-
tail, and ﬁmn, briefly, each mapping unit in that series is
described. Unless it 1s specifically mentioned otherwise, it
is to be assumed that what is stated about the soil series
holds true for the mapping units in that series. Thus, to
get full information about any one mapping unit, it is
necessary to read both the description of the mapping unit
and the description of the soil series to which it belongs.

An important part of the description of each soil series
is the soil profile, that is, the sequence of layers from the
surface downward to rock or other underlying material.
Each series contains two descriptions of this profile. The
first is brief and in terms familiar to the layman. The
second is much more detailed and is for those who need to
malke thorough and precise studies of soils. Color terms are
for moist soil unless otherwise stated. The profile described
in the series is representative of mapping units in that
series. If the profile of a given mapping unit differs from
the one described for the series, these differences are stated
in describing the mapping unit, or they are differences
that are apparent in the name of the mapping unit.

As mentioned in the section “How This Survey Was
Made,” not all mapping units are members of a soil series.
The land type Strip mines, for example, does not belong
to a soil series, but it is listed in alphabetic order along
with the soil series.



44

SOIL SURVEY

TasLe 8.—Soil limitations

Soil series and map symbols

Campsites

Tents and camping trailers

Travel trailers

Buildings without basements

Allegheny:
A

Armagh:

Atkins: At. L ..

Brinkerton:

CoAn ..

Slighte o ecem oo
Slight_ oo
Moderate: gravelly._ oo
Moderate: gravelly.._________
Moderate: slope; gravelly. ...
Severe: slope_ oo oo ooooao ..
Severe: SlOPEo oo oo
Moderate: seasonal high
water table; slow perme-
ability.
Moderate: seasonal high
water table; slow perme-
ability.
Moderate: seasonal high

water table; slope.

Moderate: seasonal high
water table; slow perme-
ability; stony.

Severe: high water table..____

Severe: high water table. .. ___

Severe:
Severe:
Severe:

high water table_ _____
high water table. . ____
high water t

Moderate: slow permeability;
gravelly.

Moderate: slow permeability;
slope; gravelly.

Moderate: slow permeability;
stony; gravelly.

Severe: 8lope. v o ccmceaeao s

Moderate: scasonal high water
table; slow permeability.

Moderate: seasonal high water
table; slow permeability.

Moderate: seasonal high water
table; slow permeability;
slope.

Moderate: slow
permeability.
Moderate: slow
permeability.
Moderate: slow
permeability; slope.
Moderate: slow

permeability; stony.

Moderate: slow perme-
ability; slope; stony.

Slight o .
Moderate: SlOp€aceecoemau - -
Moderate: gravelly.._..____..
Moderate: slope; gravelly. ...
Severe: slope. .o oo __
Severe: slope. oo oo ____.._
Severe: SlOPCo e oo oo aao.
Moderate: seasonal high
water table; slow perme-
ability.

Moderate: seasonal high

water table; slow perme-
ahility; slope.
Severe: slope.______________.

Moderate: seasonal high
water table; slow perme-
ability; slope; stony.

Severe: high water table______
Severe: high water table..__.__
Severe: high water table______
Severe: high water table______
Severe:  high water table_ _____
Moderate: slow permeability;
slope; gravelly.
Severe: slope___ .o __.o..__
Moderate: slow permeability;

slope; stony; gravelly.
Severe: slope__ . _______

Moderate: seasonal high water
table; slow permeahility.

Moderate: seasonal high water
table; slow permeability;
slope.

Severe: Slop@ae oo L.

Moderate: slow
permeability.

Moderate: slow
permeability ; slope.
Severe: slope. - oo ____.

Moderate: slow
permeability; slope; stony.

Severe: SlOP@a - mcccmeaaa

Slight . oo ..
Slighte o oo ..
Slighte o oo .
Slighte oo oo __
Moderate: slope.___._._______
Severe: slope. ... .___._
Severe: slope. ..o _______
Moderate: seasonal high

water table.

Moderate: seasonal high
water table.

Moderate: seasonal high
water table; slope.

Moderate: seasonal high
water table.

Severe: high water table_ . ._._

Severe: high water table;
flooding.

Severe:  high water table__ . ___
Severe: high water table______
Severe: high water table_ . __._
Slight ...
Moderate: slope- - _______
Slight o - oo
Severe: slope..ooooo ..
Moderate: seasonal high water
table.
Moderate: seasonal high water
table.
Moderate: slope; seasonal high

water table.

Slight - oL
Slight. oo oo
Moderate: slope. oo _oo_o_._.__
Slight o oo .
Moderate: slope..___._.______
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Paths and trails

Picnic and play areas
(extensive use)

Athletic fields
(intensive use)

Golf fairways

water table.

Moderate: seasonal high
water table.

Moderate: seasonal high
water table.

Moderate: seasonal high
water table; stony.

Severe: high water table
Severe: high water table
flooding.

Severe:
Severe:
Severe:

high water table
high water table
high water table

Moderate: gravelly_.._.
Moderate:
Moderate:

Moderate:
gravelly.

gravelly_____

slope; stony;

Moderate: seasonal high
water table.

Moderate: seasonal high
water table.

Moderate: seasonal high
water table.

Slight_ ...
Slight e oo oo
Slight oo
Moderate: stony..__.___
Moderate: stony_....__

Slighto oo .
Slight oo ocaoos
Moderate: gravelly.....
Moderate: gravelly._.._
Moderate: gravelly.._._
Moderate: slope; gravelly.___
Severe: slope...------_
Moderate: seasonal high

H

stony; gravelly....

IS 74 0|
Slight oo
Moderate: gravelly......
Moderate: gravelly._____
Moderate: slope; gravelly
Severe: slope_ ... ._..___
Severe: slope.---o-._.-_
Moderate: seasonal high

water table.

Moderate: seasonal high
water table.

Moderate: seasonal high
water table; slope.

Moderate: seasonal high
water table; stony.

Severe: high water table. . _.__
Severe: high water table______
Severe: high water table_...__
Severe: high water table. _____
Severe: high water table______
Moderate: gravelly.__________
Moderate: slope; gravelly___..
Slight. o
Severe: slope_ - oo ________.
Moderate: seasonal high water
table.
Moderate: seasonal high water
table.
Moderate: seasonal high water

table; slope.

Slight ..
Slight e oo
Moderate: slope_..._____
Slighte e cee e aaaas
Moderate: slope-..-.____

Slight oo
Moderate: slope---coooooo-__
Severe: gravelly. ... ._____
Severe: gravelly ... ______._
Severe: slope; gravelly..._____
Severe: slope; gravelly________
Severe: slope; gravelly__..___.
Severe: seasonal high water
table.
Severe: seasonal high water
table.
Severe: seasonal high water
table; slope.
Severe: seasonal high water
table.
Severe: high water table-_--___
Severe: high water table. . .___
Severe: high water table. . _.__
Severe: high water table. - _._.
Severe: high water table.. .. __
Severe: gravelly .. ..___.___
Severe: slope; gravelly________
Severe: gravelly ... ..______
Severe: slope; gravelly________
Severe: seasonal high water
table.
Severe: seasonal high water
table.
Severe: seasonal high water

table; slope.

Moderate: seasonal high
water table; slow
permeability.

Moderate: seasonal high
water table; slow
permeability; slope.

Severe: slope- - - ___.____

Moderate: seasonal high
water table; slow perme-
ability; slope; stony.

Severe: slope- .- ccocaoouon

Slight.

Slight.

Moderate: gravelly.
Moderate: gravelly.
Moderate: slope; gravelly.
Severe: slope.

Severe: slope.

Moderate: seasonal high

water table.

Moderate: seasonal high
water table.

Moderate: seasonal high
water table; slope.
Moderate: seasonal high

water table; stony.

Severe: high water table.

Severe: high water table;
flooding,.

Severe: high water table.

Severe: high water table.

Severe: high water table.

Moderate: gravelly.

Moderate: slope; gravelly.

Moderate: stony; gravelly.

Severe: slope.

Moderate: seasonal high water
table.

Moderate: seasonal high water
table.

Moderate: seasonal high water

table; slope.

Slight.

Slight.

Moderate: slope.
Moderate: stony.
Moderate: slope; steep.
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Soil series and map symbols

Campsites

Tents and camping trailers

Travel trailers

Buildings without basements

Ernest:
ErB o -
EsB . e
EsCo. o2

MOA a2

Moderate: moderately slow
permeability.
Moderate: moderately slow

permeability; stony.
Moderate: moderately slow
permeability; slope; stony.

high water table- - ____
high water table._____

Severe:
Severe:

Slighto oo .

Moderate: slope..oo_o__.____

Severe: 8lope-. oo o ______

Moderate: moderately slow
permeability.

Moderate: moderately slow
permeability.

Moderate: moderately slow
permeability; slope.

Severe: 8lOPe- - oo

Moderate: moderately slow
permeability; stony.

Severe: 8lope. o e

Severe: slope_ - oo -

Moderate: channery_.________
Moderate: slope; channery__ ..
Severe: slope- - ___.___
Moderate: stony; channery.___

Severe: slope.- - __.__._

Severe: slope_______________

Moderate: slow permeability.__
Moderate: slow permeability___

Moderate: moderately slow
permeahility; flooding.

Moderate: flooding___________

Moderate: moderately slow
permeahility; slope.

Moderate: moderately slow
permeability; slope; stony.
Severe: slope. ... ________
Severe: high water table._.___
Severe: high water table_. ____
Moderate: slope._.___________
Severe: slope-.._ .. _.______
Severe: slope-.o.. .. ________
Moderate: moderately slow
permeability.
Moderate: moderately slow
permeability; slope.
Severe: 8lOPe- oo
Severe: slope_ _ o ____.__...
Moderate: moderately slow
permeability; slope; stony.
Severe: 8lOP@. .- o ________
Severe: elope_ ... ________
Moderate: slope; channery..__
Severe: 8lopea .o oo .
Severe: slope_______._..____.
Moderate: slope; stony;
channery.
Severe: SlOPC. e ___
Severe: slope_._.____________
Moderate: slow permeability....
Moderate: slow permeability;
slope.
Moderate: moderately slow

permeability; flooding.

Moderate: flooding. _._.._____

Slighto . ...
Slight_ . ________
Moderate: slope______________
Severe: high water table______
Severe: high water table. _____
Slight . _ .
Moderate: slope.._ . ____.._.
Severe: slope...o . ___._______
Slight oo
Slight_ . o ____
Moderate: slope-_._.____.____
Severe: slope..___.__________
Slighte ...
Severe: 80P e o ____
Severe: slope._ . __.________
Slighte oo
Moderate: slope_ ... _________
Severe: slope________________
Slighto o oo
Severe: slope- oo ._._____
Severe: SlOp@-aceooo oo _
Slight e oo
Slight e o e .
Severe: flooding e _._____.
Severe: flooding_...___._.._._
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recreational uses—Continued

Paths and trails Picnic and play areas Athletic fields Golf fairways
(extensive use) (intensive use)
Slighte oo oo Slight o oo Moderate: seasonal high Slight.

water table; moderately
slow permeability; slope.
Moderate: stony.._._..--..- Slightn e e e aas Moderate: seasonal high Moderate: stony.
water table; moderately slow
permeability; slope; stony.

Moderate: stony._.o-—--____ Moderate: slop@aooa-— o _o-__ Severe: slope- oo .- - Moderate: slope; stony.

Severe: high water table__.__ Severe: high water table_..__. Severe: high water table_ __.__ Severe: high water table.

Severe: high water table-..___ Severe: high water table..____ Severe: high water table. . ____ Severe: high water table.

Slighte o oo oo eeeeeee e Slighti e oo Moderate: slope; bedrock at Moderate: bedrock at depth of

depth of 14 to 3)% feet. 1% to 3)4 feet.

Slight oo Moderate: slope-co-ocoooooo.- Severe: slope..oo - .o.-___ Moderate: slope; bedrock at
depth of 1% to 3} feet.

Moderate: slop€.oaoooocoao-- Severe: SlOP@-cocecocoooo-- Severe: slope- .o ___ Severe: slope.

Slight. « oo oo e ceaeo Slighto oo o occecceeoaeeo s Moderate: seasonal high water | Slight.

table at depth of 1}4 to more
than 3 feet; moderately slow
permeahility.

Slight e oo Slight oo eecec e Moderate: seasonal high water | Slight.
table; moderately slow
permeability; slope.

Slight oo Moderate: slope-.---oooaa__ Severe: SlOP@- o oo oaoooooo Moderate: slope.
Moderate: slope---o-oo-_-.. Severe: SlOpPE-caooaccooo_- Severe: Slope_ - - oeo oo _ Severe: slope.
Moderate: stony----ococc_--- Slighte oo oo cee oo eeeee Moderate: seasonal high water | Moderate: stony.

table; moderately slow
permeahility; slope; stony.

Moderate: slope; stony_.-_.._ Severe: slope_ oo ______ Severe: slope. .- oo o_. Severe: slope.
Severe: slope- oo _. Severe: 8lope- o cmcmecaooaooo Severe: slope— - ooooooooL-- Severe: slope.
Moderate: channery..__._... Moderate: channery....______ Severe: channery. ... ..-_-.__ Moderate: channery.
Moderate: channery-_._..___. Modecrate: slope; channery_ ...} Severe: slope; channery. ... ... Moderate: slope; channery.
Moderate: slope; channery___| Severe: slope._ .o~ Severe: slope; channery.------ Severe: slope.
Moderate: stony; channery...| Moderate: channery...__...__ Severe: channery_ . ____..__ Moderate: stony; channery.
Moderate: slope; stony; Severe: slope._ . _____.._. Severe: slope- oo _oo- Severe: slope.
channery.
Severe: slope-_ .- _________. Severe: slope_ .. - __._____ Severe: slope_ e oo ooaoooooo. Severe: slope.
Slight ... Slight ... Moderate: seasonal high Slight.
water table; slow
permeability.
Slight. ... Slight_ .. Moderate: seasonal high Slight.

water table; slow
permeability; slope.
Slight . Moderate: flooding_ ... _____ Moderate: seasonal high Moderate: flooding.
water table; flooding;
moderately slow
permeability.

Slight - Moderate: flooding----.._____ Moderate: flooding-_..o___--- Moderate: flooding.
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TaBLE 8.~S0il limitations for

Soil series and map symbols

Campsites

Tents and camping trailers

Travel trailers

Buildings without basements

Ravenna:

Rexford:

Strip mines:  Sm.
Properties variable. On-
site investigation re-
quired.

Tyler: Ty oo ...

Urban land: Um.

Urban land variable. On-
site investigation
required. For Mon-
ongahela part of Um, see
Monongahela series.

Wharton:

WOB e

Moderate: seasonal high
water table; slow permea-
bility.

Moderate: seasonal high

water table; slow permea-
bility.

Moderate: seasonal high
water table; slow permea-
bility.

Severe: high water table____ ..

Moderate: seasonal high
water table; slow permea-
bility.

Moderate: slow permeability.._

Moderate: slow permeability;
slope.

Moderate: moderately slow

permeahility; gravelly.

Moderate: moderately slow
permeahbility; gravelly;
slope.

Severe: 8lope. ..o ______

Severe: slOp@. - oo ..

Severe:

Moderate: seasonal high
water table; slow permea-
bility.

Moderate: seasonal high

water table; slow permea-
bility.

Severe: slOpea ... _._

Severe: high water table_. ...

Moderate: seasonal high
water table; slow permea-
bility.

slope_ ..o ________

Moderate: slow permeability;
slope.

Severe: slope- .o _.___
Moderate: moderately slow
permeability; gravelly;

slope.

Severe: slope. ..o ___.____
Severe: slope--_-_.__________
Severe: slOpe.w e ___._
Severe: slope_ .. ______

Moderate: seasonal high
water tahle.

Moderate: seasonal high
water table.

Moderate: seasonal high
water table; slope.

Severe: high water table__..__

Moderate: seasonal high
water table.

Slight oo _.
Moderate: slope..___._______.
Slighto oo _.._.
Moderate: slope.-____________
Severe: slope.-.-____________
Severe: slope_ - _._.______
Severe: slope_ . __._.________
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Paths and trails

Picnic and play areas
(extensive use)

Athletic fields
(intensive use)

Golf fairways

Moderate: seasonal high
water table.

Moderate: seasonal high
water table.

Moderate: seasonal high
water table.

Severe: high water table. ...

Moderate: seasonal high
water table.

Shighte ol
Slighte o oo oo
Moderate: gravelly___..__.___
Moderate: gravelly__.________
Moderate: slope;

gravelly.

Moderate: slope; stony;
gravelly.

Severe: slope. oo ...

Moderate: seasonal high
water table,

Moderate: seasonal high
water table.

Moderate: seasonal high
water table; slope.

Severe: high water table____._

Moderate: seasonal high
water table.

Shight__ .
Moderate: slope._.____.__..___
Moderate: gravelly_______._._
Moderate: slope; gravelly.____
Severe: slope. . ______.____
Severe: slope. - eooooooLo_-
Severe: slope.______._.______

Severe: seasonal high water
table.
Severe: seasonal high water
table.
Severe: seasonal high water

table; slope.

Severe: high water table______

Severe:  seasonal high water
table.
Moderate: seasonal high

water table; slow permea-
bility; slope.

Severe: slope. - . oo _-_
Severe: gravelly._______..___.
Severe: slope; gravelly_ .. ____

Severe: slope; gravelly________
Severe: slope; gravelly-. . ____
Severe: slope; gravelly_ ...

Moderate: seasonal high
water table.

Moderate: seasonal high
water table.

Moderate: seasonal high
water table; slope.

Severe: high water table.

Moderate: seasonal high
water table.

Slight.

Moderate: slope.
Moderate: gravelly.
Moderate: slope; gravelly.
Severe: slope.

Severe: slope.

Severe: slope.
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TFollowing the name of each mapping unit is a symbol
in parentheses. This symbol identifies the mapping unit
on the detailed soil map. Listed at the end of each descrip-
tion of a mapping unit is the capability unit in which the
mapping unit has been placed. The page for the descrip-
tion of each capability unit can be found by referring to
the “Guide to Mapping Units” at the back of this survey.

The acreage and proportionate extent of each mapping
unit are shown in table 9. Many terms used in describing
soils can be found in the Glossary at the back of this sur-
vey, and more detailed information about the terminology
and methods of soil mapping can be obtained from the
Soil Survey Manual (20).

Allegheny Series

The Allegheny series consists of deep, nearly level to
gently sloping, well-drained soils on glacial outwash

by water. Slopes are convex. The native vegetation is
maple, mixed oaks, ash, and black cherry.

A representative profile has a dark grayish-brown silt
loam plow layer about 8 inches thick. The subsoil extends
to a depth of 30 inches. To a depth of 22 inches, it is
yellowish-brown, friable silt loam. Between depths of
22 and 30 inches, it is dark yellowish-brown, friable loam.
The substratum, from a depth of 30 inches to 90 inches,
is brown gravelly sandy loam.

Available moisture capacity is high, and permeability
is moderate.

Representative profile of Allegheny silt loam, 3 to 8
percent slopes, in a cultivated field 1 mile northwest of
Hannasville. This profile is identified as Pennsylvania
report numbers 67-37098 and 67-37099 in table 4, En-
gineering Test Data:

Ap—0 to 8 inches, dark grayish-brown (10YR 4/2) silt loam;
moderate, fine, granular structure; friable, nonsticky

" . . g . and nonplastic; strongly acid; abrupt, smooth
terraces. These soils formed in loamy material deposited boundary.
TABLE 9. —Approzimate acreage and proportionate extent of the soils
Soil Acres | Percent Soil Acres | Percent
Allegheny silt loam, 0 to 3 pereent slopes.____. 300 0.1 || Hanoversilt loam, 0 to 3 percentslopes_____.___| 2,730 0.6
Allegheny silt loam, 3 to 8 percent slopes_.___. 1, 060 .2 | Hanover silt loam, 3 to 8 percent slopes. .. __ 29, 230 6. 8
Alton gravelly loam, 0 to 3 percent slopes_ ____ 3860 . L {| Hanover silt loam, 8 to 15 percent slopes___ . _. 15, 990 3.7
Alton gravelly loam, 3 to 8 percent slopes_ . ___ 1, 700 .4 || Hanover silt loam, 15 to 25 percent slopes_____ 3, 60O .8
Alton gravelly loam, 8 to 15 percent slopes..__| 1, 700 . 4 || Hanover very stony silt loam, 0 to 8 percent
Alton gravelly loam, 15 to 25 percent slopes_ _ _ 580 Al SlOPeS oL 12, 560 2.9
Alton gravelly loam, 25 to 80 percent slopes. _ - 430 . 1 || Hanover very stony silt loam, 8 to 25 pereent
Alvira silt loam, 0 to 3 percent slopes_________ 6, 020 1. 4 SlOPeS ool 26, 770 6. 2
Alvira silt loam, 3 to 8 percent slopes._._.____ 24, 230 5.6 || Hanover very stony silt loam, 25 to 45 percent
Alvira silt loam, 8 to 15 percent slopes.__.____ 3, 250 .8 SlOPES - - e 2,910 .7
Alvira and Ravenna very stony silt loams, 0 to Hazleton channery loam, 3 to 8 percent slopes..| 2, 570 .6
8 percent slopes . . o e _____ 6, 060 1.4 || Hazleton channery loam, 8 to 15 percent slopes_| 1, 470 .3
Armagh silt loam__ ... ________________ 690 . 2 || Hazleton channery loam, 15 to 25 percent
Atkins silt loam. L .____ 7, 240 1.7 SlOPES A e e 1, 520 .4
Brinkerton silt loam, 0 to 3 percent slopes. .. __ 3, H80 . 8 || Hazleton very stony loam, 0 to 8 percent slopes_| 4, 040 .9
Brinkerton silt loam, 3 to 8 pereent slopes_____ 3, 370 .7 {| Hazleton and Gilpin very stony soils, 8 to 25
Brinkerton and Frenchtown very stony silt pereent slopes_ - o L. 8, 680 2.0
loams . .o ... 4, 240 1.0 || Hazleton and Gilpin very stony soils, 25 to 70
Canfield gravelly silt loam, 3 to 8 percent pereent s1OPes. . - - oo 48, 510 11. 3
SlOPeS . o e 1L, 850 2. 7 || Monongahela silt loam, 0 to 3 percent slopes___ 630 .1
Canfield gravelly silt loam, 8 to 15 pereent Monongahela silt loam, 3 to 8 percent slopes___| 2, 050 .5
slopes._._______ e A e 9, 080 2.1 (| Philosilt toam L. ____ 6, 070 1.5
Canfield very stony silt loam, 0 to 8 pereent Pope loam_ __ . ____.___.__ 3, 610 . 8
SlOPeS- o e e 1, 640 .4 || Ravenna silt loam, 0 to 3 percent slopes_._.____ 980 .2
Canfield very stony silt loam, 8 to 25 percent Ravenna silt loam, 3 to 8 percent slopes_._____ 5, 360 1.2
Slopes._ oo . 6, 500 1.5 || Ravenna silt loam, 8 to 15 percent slopes______ 970 L2
Cavodesiltloam, 0 to 3 percent slopes......__._ 2,610 .6 || Rexford silt loam_ .. ________ 1, 300 .3
Cavode silt loam, 3 to 8 percentslopes_.—.______| 19, 550 4.5 || Strip mines. . e 5, 150 1.2
Cavode silt loam, 8 to 15 pereent slopes_. - .. 3, 300 L8] Pylersilt loam_ .. 820 .1
Cookport loam, 0 to 3 percent slopes_ - _____. 2, 380 .6 |i Urban land-Monongahela complex....________ 1, 690 .4
Cookport loam, 3 to 8 pereent slopes. - ... _._ 27, 160 6. 3 || Wharton silt loam, 3 to 8 percent slopes__.____ 8, 400 1.9
Cookport loam, 8 to 15 percentslopes____ . _____ 8§, 470 2. 0 || Wharton silt loam, 8 to 15 percent slopes__.___| 3, 430 .8
Cookport very stony loam, 0 to 8 percentslopes__| 25, 260 5.9 || Wooster gravelly silt loam, 3 to 8 percent slopes. 245 .1
Cookport very stony loam, 8 to 15 percent Wooster gravelly silt loam, 8 to 15 percent
SlOPeS_ - L e 27, 430 6. 4 SlOPES e 360 .1
Ernest silt loam, 3 to 8 percentslopes_ ... ____ 790 .2 || Wooster gravelly silt loam, 15 to 25 pereent
Ernest very stony silt loam, 0 to 8 percent SlOPeS - e 1, 600 .4
slopes_ - . 3, 370 . 8 || Wooster very stony silt loam, 8 to 25 percent
Trnest very stony silt loam, 8 to 15 percent SLOPeS e 625 .1
SlOPeS . - o o e 3, 510 . 8 || Wooster very stony silt loam, 25 to 45 percent
Frenchtown silt loam, 0 to 3 percentslopes.._.__| 4, 010 .9 SlOPeS - e 400 .1
Frenchtown silt loam, 3 to 8 percent slopes.__.__ 1, 600 .4 Gravel pits, quarries, and sand mines_._._ 150 "
Gilpin silt loam, 3 to 8 percent slopes_ ... .. ... 820 .2
Gilpinsilt loam, 8 to 15 percentslopes-...______| 2, 480 .6 Total - _ . _.__ 432, 000 0.0
Gilpin silt loam, 15 to 25 percent slopes-. .. __ 780 .1

! Less than 0.05 percent.
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B1—8 to 12 inches, yellowish-brown (10YR 5/4) silt loam;
weak, fine, subangular blocky structure; friable,
nonsticky and slightly plastic; 5 percent gravel; very
strongly acid; clear, wavy boundary.

B21t—12 to 22 inches, yellowish-brown (10YR 5/4) heavy silt
loam; weak, medium, subangular blocky structure;
friable, nonsticky and slightly plastic; few, thin,
discontinuous clay fllms on ped faces and in pores;
10 percent gravel; very strongly acid; clear, wavy
boundary.

B22t—22 to 30 inches, dark yellowish-brown (10YR 4/4) heavy
loam; weak, fine, subangular blocky structure; fri-
able, nonsticky and nonplastic; few, thin, discon-
tinuous clay films on ped faces and in pores; 10
percent gravel; very strongly acid; clear, wavy
boundary.

ITIC—30 to 90 inches, brown (7.50YR 5/4) gravelly sandy loam;
single grain; loose; 45 percent gravel; strongly acid.

The solum ranges from 30 to 40 inches thick. Depth to
bedrock is more than 6 feet. The gravel content ranges from
0 to 10 percent in the solum and from 35 to 50 percent in the
IIC horizon. The Ap horizon is dark grayish (10YR 4/2)
to dark yellowish brown (10YR 4/4). The B horizon is
brown (10YR 4/3) to yellowish-brown (10YR 5/4) heavy silt
loam to loam.

Allegheny soils are associated on terraces with the well
drained Alton goils, the moderately well drained Monongahela
soils, the somewhat poorly drained to poorly drained Rex-
ford soils, and the somewhat poorly drained Tyler soils. They
contain less gravel throughout the solum than Alton soils.

Allegheny silt loam, 0 to 3 percent slopes (AgA).—This
soil is on terraces near flood plains along the major
streams in the county. It has a profile slightly deeper over
gravel than the profile described as representative of the
series. Most of the acreage is in the valley of Sugar Creek.

Included with this soil in mapping were small aveas of
Alton and Monongahela soils.

Most of the acreage of this Allegheny soil has been
cleared and cultivated. This soil has few limitations for
most uses. Capability unit I-2. .

Allegheny silt loam, 3 to 8 percent slopes (AgB).—This
soil is on terraces near flood plains along the major
streams in the county. It has the profile described as
representative of the series.

Included with this soil in mapping were small areas
of Alton and Monongahela soils and a few areas where
the Allegheny soil is shallower over gravel than is typical.

Most of the acreage of this Allegheny soil has been
cleared and cultivated. The major limitation is the erosion

hazard. Capability unit ITe-2.

Alton Series

The Alton series consists of deep, nearly level to very
steep, well-drained soils on glacial outwash terraces and
kames. These soils formed in gravel, sand, and silt de-
posited by running water. Slopes are convex. The native
vegetation is maple, mixed oaks, ash, and black cherry.

A representative profile has a dark grayish-brown
gravelly loam plow layer about 7 inches thick. The sub-
soil extends to a depth of 40 inches. To a depth of 18 inches,
it is yellowish-brown, friable gravelly loam. Between
depths of 18 and 40 inches, it is yellowish-brown, loose
gravelly sandy loam. The substratum, from a depth of 40
inches to 60 inches, is stratified sand and gravel.

Available moisture capacity is low, and permeability is
rapid. Most limitations are related to the rapid permeabil-
ity and the low available moisture capacity.

Representative profile of Alton gravelly loam, 3 to 8
percent slopes, in an abandoned field about 114 miles north
of Hannasville:

Ap—O0 to T inches, dark grayish-brown (10YR 4/2) gravelly
loam; very weak, fine, granular structure; friable,
nonsticky and nonplastic; 20 percent gravel ; medinm
acid ; abrupt, smooth boundary.

B21—7 to 18 inches, yellowish-brown (10YR 5/4) gravelly
loam; very weak, fine, subangular blocky structure;
friable, nonsticky and nonplastic; 80 percent gravel;
strongly acid ; clear, wavy boundary.

B22—18 to 40 inches, yellowish-brown (10YR 5/4) gravelly
sandy loam; weak, medium, subangular blocky struc-
ture; loose, nonsticky and nonplastic; 45 percent
gravel; strongly acid; clear, wavy boundary.

ITC—40 to 60 inches, stratified sand and gravel; 70 percent
gravel ; strongly acid.

The solum ranges from 40 to 55 inches thick. Depth to bed-
rock is more than 6 feet. The Ap horizon is very dark grayish
brown (10YR 38/2) to dark yellowish brown (10YR 4/4).
The gravel content ranges from 20 to 45 percent in the Ap
horizon and from 30 to 50 percent in the B2 horizon. The B2
horizon ranges from dark brown (10YR 38/3) to yellowish
brown (10YR 5/4).

Alton soils are associated on terraces with the well drained
Allegheny soils, the moderately well drained Monongahela
soils, the somewhat poorly drained Rexford soils, and the
somewhat poorly drained Tyler soils. They have a higher
gravel content than those soils.

Alton gravelly loam, 0 to 3 percent slopes (AhA).—
"This soil s on terraces near flood plains along the major
streams in the county.

Included with this soil in mapping were small areas of
Allegheny and Monongahela soils.

Most of the acreage of this Alton soil has been cleared
and cultivated. This soil has few limitations for most de-
velopment uses. It is limited for farming by the low avail-
able moisture capacity. Capability unit ITIs-1.

Alton gravelly loam, 3 to 8 percent slopes [AhBl.—
This soil is on terraces near flood plains along the major
streams in the county. It has the profile described as rep-
resentative of the sertes.

Included with this soil in mapping were small areas of
Allegheny and Monongahela soils.

Most of the acreage of this Alton soil has been cleared
and cultivated. The major limitation for farming is the
low available moisture capacity. Capability unit I1Ts-1.

Alton gravelly loam, 8 to 15 percent slopes (AhC).—
This soil is on terraces near the major streams in the
county and on kames in uplands. Included with it in map-
ping were some small areas of gently sloping and moder-
ately steep Alton soils and some areas of soils that have
a surface layer of gravelly sandy loam. About three-
fourths of the acreage of this Alton soil has been cleared
and cultivated. The major limitation is the erosion hazard.
Capability unit IVe-1.

Alton gravelly loam, 15 to 25 percent slopes (AhD).—
This soil is on kames and on terrace edges near the major
streams in the county. Included with it in mapping were
some areas of steep Alton soils. About half the acreage of
this Alton soil has been cleared and cultivated. The major
limitation is the erosion hazard. Capability unit I'Ve-1.

Alton gravelly loam, 25 to 80 percent slopes (AhF).—
This soil is on terrace escarpments and valley sides near
the major streams in the county. Included with it in map-
ping were small areas where the surface layer is stony.



52 SOIL SURVEY

Most of the acreage of this Alton soil is woodec. The ero-
sion hazard and the slope severely limit this soil for most
uses. Capability unit VI1Ie-1.

Alvira Series

The Alvira series consists of deep, nearly level to slop-
ing, somewhat poorly drained soils on uplands. These soils
formed in material weathered from glacial till containing
sandstone, shale, and siltstone. Slopes are convex. The na-
tive vegetation is chiefly mixed oaks, maple, ash, and black
cherry.

A representative profile has a brown sili loam plow
layer about 7 inches thick. The subsoil extends to a depth
of 72 inches. To a depth of 14 inches, it is yellowish-brown
silt loam mottled with light brownish gray. Between
depths of 14 and 21 inches, it is yellow-brown silt loam
mottled with light gray and reddish brown. Below a depth
of 21 inches, it 1s mottled gray and yellowish-brown, brit-
tle and firm gravelly silt loam and gravelly loam.

Available moisture ecapacity is moderate, and permea-
bility is slow. The water table is within 6 to 18 inches of
the soil surface during winter and spring. Most limitations
are related to the slow permeability and the seasonal high
water table.

Representative profile of Alvira silt loam, 3 to 8 percent
slopes, in a cultivated field one-fourth of a mile southeast
of village of Sunville, 1,000 feet southeast along voad T.
434 from its intersection with route 60063 and 300 feet east
into field. This profile is identified as S66-1?a-61-4 (1-8)
in tables 12, 13, and 14 in the section “Laboratory Data,”
and as Pennsylvania report numbers A—48104 and A~
48105 in table 4, Engineering Test Data :

Ap—0 to 7 inches, brown (10YR 4/3) silt loam; moderate,
medium, granular structure; friable, slightly sticky
and slightly plastic; 10 percent gravel; medium acid;
abrupt, smooth boundary.

B1—7 to 14 inches, yellowish-brown (10YR 5/4) silt loam;
few, fine, faint, light brownish-gray (10YR 6/2) mot-
tles; wealk, medium, subangular bloeky structure;
friable, slightly sticky and slightly plastic; 10 per-
cent gravel; strongly acid; clear, wavy boundary.

B2tg—14 to 21 inches, yellowish-brown (10YR 5/4) silt loam;
faces of peds light brownish gray (10YR 6/2) ; many,
medium, distinet, light-gray (N 7/0) mottles and few,
fine, prominent, reddish-brown (8YR 5/4) mottles;
moderate, medium, subangular blocky structure; fria-
ble, slightly sticky and slightly plastic; thin, discon-
tinuous clay films on ped faces and in root channels;
10 percent gravel ; strongly acid; clear, smooth hound-
ary.

Bxlg—21 to 29 inches, yellowish-brown (10YR 5/4) gravelly
silt loam, faces of prisms gray (10YR 5/1); many,
medium, distinet, gray (N 5/0) mottles and few, fine,
prominent, red- (2.5YR 4/6) mottles; moderate, very
coarse, prismatic structure parting to moderate, coarse,
blocky ; firm, brittle, slightly sticky and slightly plas-
tie; thin, discontinuous clay films on faces of prisms
and few eclay films on blocks; 20 percent gravel;
strongly acid ; gradnal, wavy boundary.

Bx2g—29 to 53 inches, yellowish-brown (10YR 5/4) gravelly
loam; faces of prisms light gray (N 7/0): many,
medium, distinet, gray (N 5/0) mottles; moderate,
very coarse, prismatic structure parting to weak, thick,
platy; firm, brittle, slightly sticky and slightly plastic;
thin, continuous clay films on faces of prisms and few
on plates; 20 percent gravel; strongly acid; gradual,
wavy boundary.

Bx3g—55 to 72 inches, yellowish-brown (10YR 5/4) gravelly
loam; faces of prisms light gray (N 7/0) ; many, me-
dium, distinet, gray (N 5/0) mottles and few, fine,

prominent, red (2.5YR 4/6) mottles; moderate, very
coarse, prismatic structure parting to wealk, very thick,
platy; firm, brittle, slightly sticky and slightly plas-
tie; thick, continuous clay filmsg on faces of prisms
and in pores; 25 percent gravel; strongly acid.

The solum ranges from 60 to 80 inches in thickness. Depth to
bedrock is more than 5 feet, Depth to the fragipan ranges from
19 to 28 inches. The gravel content ranges from 5 to 10 percent
in the Ap horizon, from 5 to 20 percent in the Bl and B2t
horizons, and from 10 to 30 percent in the Bx horizon. The
Ap horizon is very dark grayish brown (2.5Y 8/2) to dark
vellowish brown (10YR 4/4). The B2t horizon ranges from
grayish brown (10YR 5/2) to yellowish brown (10YR 5/6).
The Bx horizon has gray (10YR 5/1) or light-gray (N 7/0)
coatings on faces of prisms and yellowish-brown (10YR 5/4)or
brown (10YR 5/3) ped interiors,

Alvira soils are associated on the landscape with the moder-
ately well drained 'to well drained Hanover soils and the
poorly drained Frenchtown soils, They formed in material
similar to that of Ravenna soils, but they are more acid below
a depth of 40 inches than those soils.

Alvira silt loam, 0 to 3 percent slopes [AIA).—This soil
is on hilltops.

Included with this soil in mapping were small areas of
Hanover and Frenchtown soils, a few areas where the
surface layer is gravelly silt loam, and some areas where
the subsoil is more clayey or sandy than is typical.

About three-fourths of the acreage of this Alvira soil
has been cleared and cultivated. The major limitations are
the restricted permeability and the seasonal high water
table (fig. 9). Capability unit ITTw-1.

Alvira silt loam, 3 to 8 percent slopes (AIR).—This soil
is on hilltops and hillsides. It has the profile described as
representative of the series.

Included with this soil in mapping were small areas of
Hanover and Frenchtown soils and a few areas that have
a gravelly surface layer.

About three-fourths of the acreage of this Alvira soil
has been cleared and cultivated. The major limitations are
the restricted permeability, the seasond” high water table,
and the erosion hazard (fig. 10). Capability unit TTTw-1.

Alvira silt loam, 8 to 15 percent slopes (AIC).—This
soil is on hillsides. Included with it in mapping were small
areas of IHanover and gently sloping Alvira soils. About,
half the acreage of this Alvira soil has been cleared and
cultivated. The major limitations are the slope and the
erosion hazard. Capability unit IT1Te-1.

Alvira and Ravenna very stony silt loams, 0 to 8
percent slopes (ArB).—These nearly level to gently sloping
soils were mapped together because stoniness outweighs
all other properties that affect management. Any one
mapped area may contain both of these soils or only one.
About 90 percent of the total acreage is Alvira very stony
silt loam, and 10 percent is Ravenna very stony silt loam.

These soils are in upland depressions, along drainage-
ways, and on concave hillsides. The profile of each soil
is similar to the one described as representative of the
series, but each has a natural sequence of surface horizons
insteacd of a plowed surface layer. Stones and boulders
1 to 3 feet or more in diameter occupy as much as 15 percent
of the soil surface.

Included with these soils in mapping were small areas
of the very stony Canfield and Hanover soils and small
areas of the nonstony Frenchtown soils.

Nearly all the acreage is wooded. These soils are too
stony for cultivation. The major limitations are stoniness,
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Figure 9.—Water ponds on Alvira silt loam, 0 to 3 percent slopes.

slow permeability, and a seasonal high water table. Capa-
bility unit VIIs-1.

Armagh Series

The Armagh series consists of deep, nearly level, poorly
drained soils on uplands. These soils formed in material
weathered from shale and siltstone. The relief is level to
concave. The native vegetation is mixed oaks, blue birch,
and some hemlock.

A representative profile has a dark-gray silt loam plow
layer about 6 inches thick. The subsoil extends to a depth
of 40 inches. It is light-gray, firm silty clay loam that has
strong-brown and yellowish-brown mottles. The sub-
stratum is gray silty clay that has a few yellowish-brown
mottles. It is about 10 percent shale fragments. Shale bed-
rock is at a depth of 61 inches.

Available moisture capacity is moderate, and permeabil-

ity is slow. The high water table is within a depth of 6
inches during winter and spring. Most limitations are
related to the slow permeability and the high water table.

Representative profile of Armagh silt loam, in a culti-
rated field three-fourths of a mile east of Seneca :

Ap—oO0 to 6 inches, dark-gray (10YR 4/1) silt loam; wenk, fine,
granular structure; friable, nonsticky and nonplastic;
slightly acid if timed ; abrupt, smooth boundary.

B21tg—~0 to 18 inches, light-gray (10YR 6/1) silty clay loam;
common, medium, distinet, strong-brown (7.5YR 5/06)
mottles ; moderate, medinm, subangular blocky struc-
ture; firm, sticky and plastic; thin, continuous clay
films on ped faces; strongly acid; clear, wavy bound-
ary.

B22tg—18 to 30 inches, light-gray (10YR 6/1) silty clay loam;
common, medium, distinct, yellowish-brown (10YR
5/4) mottles; moderate, medium, blocky structure;
firm, sticky and plastic; thin, continuous clay films
on ped faces; strongly acid; clear, wavy houndary.

B23tg—30 to 40 inches, light-gray (10YR 6/1) silty clay loam;
common, medinm, distinct, yellowish-brown (10YR
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Figure 10.—Installation of septic tank in Alvira silt loam, 3 to 8 percent slopes. The seasonal high water table is a severe limitation.

5/4) mottles ; moderate, coarse, blocky structure ; firm,
sticky and plastic; thin, continuoug clay films in ped
faces; 5 percent shale fragments; strongly acid; clear,
wavy boundary.

Cg—40 to 61 inches, gray (N 5/0) silty clay; few, medium,
distinet, yellowish-brown (10YR 5/:4) mottles; mas-
sive; firm, sticky and plastic; 10 percent shale frag-
ments; very strongly acid; abrupt, wavy boundary.

R—G61 inches, fractured shale bedrock.

The solum ranges from 40 to 50 inches in thickness. Depth
to bedrock ranges from 4 to 6 feet. In some profiles the lower
part of the B horizon is as much as 15 percent shale chips.
The C horizon is 10 to 25 percent shale and siltstone fragments,
The Ap horizon is dark gray (10YR 4/1) to dark grayish
brown (10YR 4/2). The B horizon is silty clay loam or silty
clay.

Armagh soils are associated on the landscape with the well
drained Gilpin soils, the moderately well drained Wharton
soils, and the somewhat poorly drained Cavode soils,

Armagh silt loam (As}.—This nearly level soil is in
depressions and on benches in uplands. The areas mapped

are 5 to 40 acves in size and are generally oval in shape.

Included in mapping were small areas of Cavode and
Brinkerton soils.

Most of the acreage of this Armagh soil has been cleared
and cultivated or is used for pasture. The major limitations
are the restricted permeability and the high water table.
Capability unit IVw-1.

Atkins Series

The Atkins series consists of deep, nearly level, poorly
drained soils on flood plains of streams that overflow. These
soils formed in sediment washed from surrounding up-
lands. The native vegetation is hickory, ash, and elm.

A representative profile has a dark grayish-brown silt
loam plow layer about 6 inches thick. The subsoil extends
to a depth of 40 inches. It is dark-gray and gray silt loam
mottled with yellowish red and strong brown. The sub-
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stratum extends to a depth of 60 inches or more. To a
depth of 45 inches, it is gray sandy loam. Below a depth
of 45 inches, it is stratified cobblestones, gravel, and sand
to a depth of 60 inches or more.

Avallable moisture capacity is high, and permeability
is moderately slow. The water table is within a depth of
6 inches during winter and spring. Most limitations are
related to the seasonal high water table and flooding.

Representative profile of Atkins silt loam, in a cultivated
field along Mill Creek, about 4 miles north of Emlenton:

Ap—O0 to 6 inches, dark grayish-brown (10YR 4/2) silt loam;
moderate, fine, granular structure; friable, nonsticky
and nonplastic; medium acid ; clear, smooth boundary.

B21g—6 to 20 inches, dark-gray (10YR 4/1) silt loam; com-
mon, medinm, distinet, yellowish-red (5YR 5/8) mot-
tles; weak, medium, subangular blocky structure;
friable, nonsticky and nonplastic ; strongly acid; clear,
wavy boundary.

R22g—20 to 40 inches, gray (N 5/0) silt loam; common, me-
dium, distinet, strong-brown (7.5YR 5/6) mottles;
weak, medium, subangular blocky structure: friable,
nonsticky and nonplastic; strongly acid ; clear, smooth
houndary.

TIC1g—40 to 45 inches, gray (N 5/0) sandy loam; massive;
loose, nonsticky and nonplastic; strongly acid; abrupt,
wavy boundary.

ITIC2g—45 to 60 inches, stratified cobblestones and gravel;
voids filled with sand; 90 percent cobblestones and
gravel ; strongly acid.

The solum ranges from 30 to 50 inches in thickness. Depth
to bedrock is more than 6 feet. The Ap horizon is grayish brown
(10YR 5/2) to dark gray (10YR 4/1). The B2 horizon ranges
from dark gray (10YR 4/1) to light gray (10YR 7/1) and
from silty clay loam to sandy loam.,

Atkins soils are associated on flood plains with the moder-
ately well drained Philo soils and the well drained Pope soils.

Atkins silt loam (Af).—This nearly level soil is in long,
narrow bands along small streams and in narrow strips
near the edges of flood plains along major streams.

Included with this soil in mapping were small areas of
Philo soils and small areas of very poorly drained soils.
Also inclnded, in the western part of the county along
small streams, were some soils that are less acid than the
Atkins soil and some organic soils identified on the soil
map by a “wet spot” symbol (fig. 11).

About half the acreage of this Atkins soil has been
cleared and is used for cultivated crops or pasture. The
major limitations are the flood hazard and the seasonal
high water table. Capability unit I1Tw-2.

Brinkerton Series

The Brinkerton series consists of deep, nearly level to
gently sloping, poorly drained soils on uplands along nar-
row drainageways and at the base of steeper slopes. These
soils formed in colluvium weathered from shale and sand-

Figure 11.—Area of organic soil mapped with Atkins silt loam.

491-753—75——5
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stone. Slopes are concave. The native vegetation is white
oak, red oak, chestnut oak, red maple, and some hickory
and ash. )
A representative profile has a dark grayish-brown silt
loam plow layer about 10 inches thick. The subsoil ex-
tends to a depth of 41 inchs. To a depth of 23 inches, it
is light brownish-gray and light-gray, friable to firm
light silty clay loam mottled with gray, yellowish brown,
and olive yellow. Between depths of 23 and 41 inches, 1t
is light brownish-gray, very firm light silty clay loam
mottled with yellowish brown. The substratum is mottled,
brown and light-gray, firm silt loam. Shale bedrock is at
a depth of 63 inches. )
Available moisture capacity is moderate, and permeabil-
ity is slow. The water table 1s within a depth of 6 inches
during winter and spring. Most limitations are related to
the seasonal high water table and the slow permeability.
Representative profile of Brinkerton silt loam, 0 to 3
gercent slopes, in a cultivated field 114 miles east of
eneca:

Ap—0 to 10 inches, dark grayish-brown (10YR 4/2) silt loam;
weak, fine, granular structure; friable, nonsticky and
nonplastic; slightly acid if limed; abrupt, wavy
boundary.

B21tg—10 to 15 inches, light brownish-gray (2.5Y 6/2) light
silty clay loam; common, medium, distinct, yellowish-
brown (10YR 5/4) mottles; moderate, medium, sub-
angular blocky structure; friable, slightly sticky and
slightly plastic; thin, continuous clay films on ped
faces; strongly acid; clear, wavy boundary.

B22tg—15 to 28 inches, light-gray (10YR 6/1) light silty clay
loam ; many, medium, distinet, gray (N 6/0) and olive-
vellow (2.5Y 6/8) mottles; moderate, coarse, prismatic
structure; firm, sticky and plastic; thin, continuous
clay films on ped faces; strongly acid; gradual, wavy
boundary.

Bxg—28 to 41 inches, light brownish-gray (10YR 6/2) light
silty clay loam ; faces of peds light gray (10YR 6/1) ;
many, medium, distinet, yellowish-brown (10YR §5/4)
mottles; moderate, very coarse, prismatic structure;
very firm and brittle, sticky and plastic; thin, con-
tinuous clay films on ped faces; 5 percent shale chips;
strongly acid; gradual, wavy boundary.

C—41 to 63 inches, brown (10YR §/3) silt loam; faces of peds
light gray (10YR 6/1) ; many, medium, distinct, light-
gray (10YR 6/1) mottles; weak, very coarse, prismatic
structure; firm, sticky and plastic; 10 percent shale
chips; strongly acid; abrupt, wavy boundary.

R—068 inches, shale bedrock.

The solum ranges from 40 to 50 inches in thickness. Depth to
bedrock ranges from 4 to 9 feet. Depth to the fragipan ranges
from 16 to 28 inches. The content of shale or sandstone frag-
ments ranges from 0 to 10 percent in the B2 horlzon, from 2 to
10 percent in the Bx horizon, and from 10 to 20 percent in the
C horizon. The B2 horizon is light brownish-gray (2.5Y 6/2) to
light-gray (10YR 6/1) silt loam to light silty clay loam. The
Bx horizon is grayish-brown (10YR 5/2) to gray (10YR 6/1)
loam to silty clay loam. The C horizon ranges from silt loam
to loam.

Brinkerton soils are associated on the landscape with the
moderately well drained Ernest solls. They contein less sand
and more silt above the Bx horizon than the similar French-
town soils.

Brinkerton silt loam, 0 to 3 percent slopes (BrA).—This
soil is around the heads of streams, in drainageways, and
at the foot of long toe slopes. It has the profile described
as representative of the series.

Included with this soil in mapping were small areas of
Ernest and Atkins soils.

About three-fourths of the acreage of this Brinkerton
goil has been cleared and cultivated. The major limitations

are the restricted permeability and the seasonal high water
table, Capability unit ITVw-1.

Brinkerton silt loam, 3 to 8 percent slopes (BrB).—
This soil is around the heads of streams, in drainageways,
and at the foot of long slopes. Included with it in mapping
were small areas of Irnest and Atkins soils and nearly
level Brinkerton soils. About three-fourths of the acreage
of this gently sloping Brinkerton soil has been cleared and
cultivated. The major limitations are the restricted per-
meability and the seasonal high water table. Capability
unit I'Vw-1.

Brinkerton and Frenchtown very stony silt loams.
(Bt)—These nearly level and gently sloping soils were
mapped together because stoniness outweighs all other
properties that affect management. Any one mapped area
may contain both of these soils or only one. About 75 per-
cent, of the total acreage is Brinkerton very stony silt loam,
and 25 percent is Frenchtown very stony silt loam.

These soils are in upland depressions, around the heads
of streams, in drainageways, and at.the foot of long slopes.
The profile of each soil is similar to the one described as.
representative of the series, but each has a natural sequence
of surface horvizons instead of a plowed surface layer.
Stones and boulders 1 to 3 feet or more in diameter occupy
15 percent of the soil surface.

Included with these soils in mapping were small areas
of Ernest and Atkins soils.

Nearly all the acreage is wooded. These soils are too
stony for cultivation. The major limitations are stoniness,
slow permeability, and a seasonal high water table. Capa-
bility unit VIIs-1.

Canfield Series

The Canfield series consists of deep, gently sloping to
moderately steep, moderately well drained soils on up-
lands. These soils formed in material weathered from
glacial till containing sandstone, shale, and some lime-
stone. Slopes are convex. The native vegetation is chiefly
mixed oaks, maple, ash, and black cherry.

A representative profile has a dark grayish-brown
gravelly silt loam plow layer about 10 inches thick. The
subsoil extends to a depth of 62 inches or more. To a
depth of about 22 inches, it is light yellowish-brown and
yellowish-brown, friable gravelly silt loam mottled with
light brownish gray, light gray, yellowish brown, and
strong brown. Between depths of 22 and 47 inches, it is
dark-brown and brown, brittle and firm gravelly loam and
gravelly sandy loam mottled with strong brown and gray-
ish brown. Below a depth of 47 inches, it is brown gravelly
sandy loam mottled with light brownish gray.

Available moisture capacity is moderate, and perme-
ability is slow. The water table is within 18 to 36 inches.
of the surface during winter and spring. Most limitations.
are related to the slow permeability and the seasonal high
water table.

Representative profile of Canfield gravelly silt loam, 3 to-
8 percent slopes, in a cultivated field 414 miles northwest
of Polk. This profile is identified as S66-Pa-61-7 (1-8) in
tables 12, 13, and 14 in the section “Laboratory Data” and:
as Pennsylvania report numbers A—48110 and A-48111 in.
table 4, Engineering Test Data:
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Ap—0 to 10 inches, dark grayish-brown (10YR 4/2) gravelly
silt loam; moderate, medium, granular structure;
friable, nonsticky and nonplastic; 15 percent gravel;
medinm aeid; abrupt, smooth boundary.

to 13 inches, yellowish-brown (10YR 5/4) gravelly
silt loam; few, medium, faint, light brownish-gray
(10YR 6/2) and strong-brown (7.5YR 5/8) mottles;
moderate, medium, prismatic structure parting to
moderate, medium, subangular blocky; friable, non-
sticky and nonplastic; few thin clay films in pores;
15 percent gravel; strongly acid; clear, wavy bound-

B1—10

ary.

B21t—13 to 19 inches, yellowish-brown (10YR 5/4) gravelly
silt loam; many, medium, distinct, yellowish-brown
(10YR &5/8) and light brownish-gray (10YR 6/2)
mottles; moderate, medium, prismatic structure part-
ing to weak, medium, subangular blocky; friable,
slightly sticky and slightly plastic; thin, discontinu-
ous clay films in pores; 15 percent gravel; strongly
acid; clear, wavy boundary.

B22t—19 to 22 inches, light yellowish-brown (10YR 6/4)
gravelly silt loam; few, medium, distinct, light-gray
(10YR 7/2) mottles; weak, medinm, subangular
blocky structure; friable, slightly sticky and slightly
plastic; thin, discontinuous clay films on ped faces;
20 percent gravel; medium acid; clear, wavy bound-

ary.

Bxlg—22 to 87 inches, dark-brown (10YR 4/3) gravelly loam;
tfaces of prisms gray (10YR 5/1); many, medium,
prominent, strong-brown (7.5YR 5/8) mottles; mod-
erate, very coarse, prismatic structure parting to
weak, medium, platy; firm and brittle, slightly sticky
and slightly plastic; thick, continuoug clay films on
ped faces; 30 percent gravel; medinum acid; gradual,
irregular boundary.

IIBx2—37 to 47 inches, brown (10YR 5/3) gravelly sandy
loam; few, fine, faint, grayish-brown (10YR §5/2)
mottles; moderate, very coarse, prismatic structure
parting to weak, coarse, subangular blocky ; firm and
brittle, slightly sticky and slightly plastic; thin, dis-
continuous clay films on ped faces; 20 percent gravel;
neutral ; gradual, wavy boundary.

ITB31—47 to 57 inches, brown (10YR 5/3) gravelly sandy
loam; moderate, very coarse, prismatic structure
parting to weak, coarse, subangular blocky; friable,
slightly sticky and slightly plastic; thin, discontinu-
ous clay films on ped faces; 2() percent gravel; neu-
tral; gradual, wavy boundary.

IIB32—57 to 62 inches, brown (10YR 5/3) gravelly sandy
lonm; few, medium, distinct, light brownish-gray
(1I0YR 6/2) mottles; moderate, very coarse, pris-
matie structure parting to weak, coarse, subangular
blocky ; friable, nonsticky and nonplastic; 20 percent
gravel ; nentral.

The solim ranges from 48 to 70 inches in thickness. Depth
to bedrock is more than 5 feet. Depth to the fragipan ranges
from 16 to 28 inches. The gravel content ranges from 15 to 26
percent above the Bxlg horizon and from 15 to 30 percent in
the IIBx2 horizon. The Ap horizon is dark grayish brown
(10YR 4/2) to brown (10YR 5/3). The B2 horizon ranges
from yellowish-brown (10YR 5/4) to light yellowish-brown
(10YR 6/4) gravelly loam to gravelly silty clay loam, The Bx
horizon has gray (10YR 5/1) to brown (10YR 5/3) prism faces
and dark-brown (10YR 4/3) to yellowish-brown (10YR 5/4)
interiors.

Canfield soils are associated on the landscape with the some-
what poorly drained Ravenna soils, the poorly drained French-
town soils, and the well-drained Wooster soils. They formed
in material similar to that of Hanover soils, but are less
acid in the Bx horizon ghan those soils.

Canfield gravelly silt loam, 3 to 8 percent slopes
(CdB).—This soil is on hilltops. It has the profile described
asrepresentative of the series.

Included with this soil in mapping were small areas of
Wooster and Ravenna soils and some nongravelly Canfield
soils.
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About three-fourths of the acreage of this Canfield soil
has been cleared and cultivated. The major limitations are
the erosion hazard, the restricted permeability, and the
seasonal high water table. Capability unit ITe-1.

Canfield gravelly silt loam, 8 to 15 percent slopes
{CdC).—This soil is on hillsides. Its profile is a few inches
deeper to mottling than the one described as representative
of the series,

Included with this soil in mapping were small areas of
Wooster and Ravenna soils and some areas of nongravelly
Canfield sotls.

About three-fourths of the acreage of this Canfield soil
has been cleared and cultivated. The major limitations are
the erosion hazard, the restricted permeability, and the
seasonal high water table. Capability unit I1Te-2.

Canfield very stony silt loam, 0 to 8 percent slopes
(CeB).—This so1l is on hilltops. Its profile is similar to
the one described as representative of the series, but it has
a natural sequence of surface horizons instead of a plowed
surface layer. Stones and boulders 1 to 3 feet or more in
diameter cover as much as 15 percent of the surface area.

Included with this soil in mapping were small areas of
stony Ravenna and Wooster soils.

Nearly all the acreage of this Canfield soil is wooded.
This soil is too stony for cultivation. The major limitations
are the stoniness, the slow permeability, and the seasonal
high water table. Capability unit VIs-1.

Canfield very stony silt loam, 8 to 25 percent slopes
(CeD).—This soil is on hillsides. Its profile is similar to
the one described as representative of the series, but it has
a natural sequence of surface horizons instead of a plowed
surface layer. Stones and boulders 1 to 8 feet or more in
diameter cover as much as 15 percent of the surface area.

Included with this soil in mapping were small areas of
stony Wooster and Ravenna soils.

Nearly all the acreage of this Canfield soil is wooded.
This soil is too stony for cultivation. The major limitations
are the stoniness, the slow permeability, and the seasonal
high water table. Capability unit VIs-1.

Cavode Series

The Cavode series consists of deep, nearly level to slop-
ing, somewhat poorly drained soils on uplands. These soils
formed in material weathered from acid clay shale and
siltstone. Slopes are concave. The native vegetation is mixed
oaks, cherry, and soft maple.

A representative profile has a dark yellowish-brown silt
loam plow layer about 6 inches thick. The subsoil extends
to a depth of 39 inches. To a depth of 10 inches, it is yellow-
ish-brown, friable silty clay loam mottled with light gray.
Between depths of 10 and 39 inches, it is light brownish-
gray and brown silty clay loam mottled with light gray and
yellowish brown. The upper part of this layer is fri-
able, and the lower part is firm. The substratum is dark
yellowish-brown very shaly silt loam. Shale bedrock is at
a depth of 53 inches.

Available moisture capacity is high, and permeability
is slow. The water table is within 6 to 18 inches of the
surface during winter and spring. Most limitations are
related to the slow permeability and the seasonal high
water table.
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Representative profile of Cavode silt loam, 3 to 8 per-
cent slopes, in a cultivated field 4 miles west of Venus:

Ap—0 to 6 inches, dark yellowish-brown (10YR 4/4) silt
loam; weak, fine, granular structure; friable, non-
sticky and nonplastic; medium acid; abrupt, smooth
boundary.

B21t—6 to 10 inches, yellowish-brown (10YR §/4) silty clay
loam; few, medium, distinet, light-gray (10YR 6/1)
mottles; moderate, medium, subangular blocky struc-
ture ; friable, sticky and plastic; thin, continuous clay
films on ped faces; strongly acid; clear, wavy
boundary.

B22tg—10 to 24 inches, brown (10¥R 5/3) silty clay loam;
faces of peds light gray (10YR 6/1) ; common, medium
distinet, light-gray (10YR 6/1) mottles; moderate,
medium, subangular blocky structure; friable, sticky
and plastic; thin, continuous clay films on ped faces;
strongly acid; gradual, wavy boundary.

B23tg—24 to 39 inches, light brownish-gray (10YR 6/2) silty
clay loam; faces of peds light gray (10YR G6/1) ; com-
mon, medium, distinect, yellowish-brown (10YR 5/6)
mottles ; moderate, medium, prismatic structure; firm,
sticky and plastic; thin, continuous clay films on ped
faces; strongly acid; clear, wavy boundary.

C—389 to 53 inches, dark yellowish-brown (10YR 4/4) very
shaly silt loam ; massive; friable, nonsticky and non-
plastic; 80 percent shale; strongly acid; abrupt,
smooth boundary.

R—53 inches, consolidated shale bedrock.

The solum ranges from 36 to 54 inches in thickness. Depth to
bedrock ranges from 381 to 6 feet. The content of conrse frag-
ments ranges from 0 to 10 percent in the B2 horizon and from
10 to 80 percent in the C horizon. In some places small frag-
ments of coal are present, The Ap horizon is dark grayish
brown (10YR 4/2) to dark yellowish brown (10YR 4/4). The
B21t horizon ranges from dark yellowish-brown (10YR 4/4)
to yellowish-brown (10YR 5/4) or brown (10YR 5/8) silty
clay loam to silty clay. The B22tg and B23tg horizons have
gray (10YR 5/1) to light-gray (10YR 6/1) ped faces and ped
interiors of light brownish gray (10YR 6/2) to brown (10YR
5/8). The B22tg and B23tg horizons range from silty clay loam
to silty clay. The C horizon ranges from gray (6YR 6/1) to
dark yellowish-brown (10YR 4/4) very shaly silt loam to silty

clay loam,
Cavode soils are associated on the landscape with the mod-

erately well drained Wharton and the poorly drained Armagh
soils,

Cavode silt loam, 0 to 3 percent slopes (CIA).—This
soil is on hilltops.

Included with this soil in mapping were small areas of
Wharton, Cookport, and Armagh soils and some areas
where the subsoil of this Cavode soil is less clayey and
more sandy than is typical.

About three-fourths of the acreage of this Cavode soil
has been cleared and cultivated. The major limitations are
the restricted permeability and the seasonal high water
table. Capability unit TITw-L1.

Cavode silt loam, 3 to 8 percent slopes (CIB).—This
soil is on hilltops and benches on hillsides. It has the pro-
file described as representative of the series.

Included with this soil in mapping were small areas of
Wharton, Cookport, and Armagh soils and some areas
where the subsoil of this Cavode soil is less clayey and
more sandy than is typical.

About three-fourths of the acreage of this Cavode soil
has been cleared and cultivated. The major limitations are
the restricted permeability and the seasonal high water
table. Capability unit ITTw-1.

Cavode silt loam, 8 to 15 percent slopes (CIC).—This
soil is on hillsides.

Included with this soil in mapping were some areas

where this soil is more sandy and less clayey than is typical
and small areas of Wharton, Cookport, and Armagh soils.
About three-fourths of the acreage of this Cavode soil

has been cleared and cultivated. The major limitations are

the erosion hazard, the restricted permeability, and the
seasonal high water table. Capability unit ITIe-1.

Cookport Series

The Cookport series consists of deep, nearly level to
sloping, moderately well drained seils on uplands. These
soils formed in material weathered from gray sandstone,
siltstone, and shale. Slopes are convex. The native vegeta-
tion is mixed oaks, maple, cherry, and some hemlock.

A representative profile in a wooded area has a thin,
very dark grayish-brown and black organic layer over a
2-inch surface layer of dark-brown loam. The 4-inch sub-
surface layer is brown, friable loam. The subsoil extends
to a depth of 38 inches. To a depth of 20 inches, it is yellow-
ish-brown, friable loam. Below a depth of 20 inches, it is
brittle, firm, dark-brown loam and channery loam mottled
with light brownish gray and light gray. The substratum
extends to a depth of 60 inches and is dark-gray very chan-
nery loam.

Available moisture capacity is moderate, and permeabil-
ity is slow. The water table is at a depth of 18 to 36 inches
during winter and spring. Most limitations are related to
the slow permeability and the seasonal high water table.

Representative profile of Cookport loam, 0 to 8 percent
slopes, in woodland about 534 miles east of Oil City. This
profile is identified as S66-Pa~61-2 (1-9) in tables 12, 18,
and 14 in the section “Laboratory Data” and as Pennsyl-
vania report numbers A—48100 and A-48101 in table 4,
Engineering Test Data:

01-—1 to 1% inch, very dark grayish-brown (10YR 8/2) partly
decomposed leaf litter; 5 percent coarse fragments;
extremely acid; clear, smooth boundary.

02—14 inch to 0, black (N 2/0) decomposed organic matter; &
percent sandstone fragments; extremely acid; abrupt,
smooth boundary.

Al—0 to 2 inches, dark-brown (7.5YR 3/2) loam; weak, me-
dium and fine, granular structure ; slightly hard when
dry, friable, nonsticky and nonplastic; 5 percent sand-
stone fragments; cxtremely acid; clear, wavy bound-
ary.

A2--2 to 6 inches, brown (10YR 5/3) loam ; weak, medium and
fine, granular structure; friable, nonsticky and non-
plastic; 10 percent sandstone fragments; very strongly
acid; clear, wavy boundary.

B1—6 to 13 inches, yellowish-brown (10YR 5/4) loam; mod-
erate, medium, subangular blocky structure; friable,
slightly sticky and slightly plastic; few, thin, dis-
continuous clay films on ped faces; 10 percent sand-
stone fragments; very strongly acid; gradoal, wavy
boundary.

B2t—13 to 20 inches, yellowish-brown (10YR 5/4) loam ; mod-
erate, medium, subangnlar blocky structure; friable,
slightly sticky and slightly plastic; thin, discontinu-
ous clay films on ped faces and in pores; 10 percent
sandstone fragments; very strongly acid; clear, wavy
boundary.

Bx1g—20 to 28 inches, dark-brown (10YR 4/3) loam; light
brownish-gray (10YR 6/2) coating on very coarse
prism faces, yellowish-brown (10YR 5/4) coating on
medium prism faces; few, medium, distinct, light
brownish-gray (10YR 6/2) mottles; weak, very coarse,
prismatic structure parting to moderate, medium, pris-
matic and weak, medium, platy; firm and brittle,
slightly sticky and slightly plastic; thick, discontinu-
ous clay films in pores; 10 percent sandstone frag-
ments; strongly acld; gradual, diffuse boundary.
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Bx2g—28 to 38 inches, dark-brown (10YR 4/3) channery loam ;
light-gray (N 6/0) coating on very coarse prism faces,
yellowish-brown (10YR 5/4) coating on blocky ped
faces; common, medium, distinet, light brownish-gray
(10YR 6/2) and light-gray (N 6/0) mottles; weak,
very coarse, prismatic structure parting to moderate,
medium, subangular blocky ; firm and brittle, slightly
sticky and slightly plastic; thick, discontinuous clay
films in pores; 25 percent sandstone fragments;
strongly acid; clear, wavy boundary.

C—38 to 60 inches, dark gray (10YR 4/1) very channery loam;
massive; 80 percent soft shale and sandstone; very
strongly acid.

The solum ranges from 30 to 40 inches thick. Depth to bed-
rock ranges from 4 to 6 feet. Depth to fragipan ranges from
16 to 27 inches. The content of coarse fragments ranges from
0 to 20 percent in the Al and A2 or Ap horizons, from 5 to
20 percent in the B2t horizon, from 5 to 30 percent in the Bx
horizon, and from 30 to 85 percent in the C horizon. The Al
horizon is dark brown (7.5YR 3/2) to very dark brown (10YR
2/2). The A2 horizon ranges from yellowish brown (10YR
5/4) to brown (10YR 5/3). Where present, the Ap horizon
ranges from dark brown (7.5YR 3/2) to dark yellowish brown
(L0YR 4/4). The Bl and B2t horizons are yellowish-brown
(10YR 5/4) or dark yellowish-brown (10YR 4/4) loam to sandy
loam. The Bx horizon ranges from loam to channery sandy
loam.

Cookport soils are associated on the landscape with the well-
drained Hazleton soils, They are more sandy in the B horizon
than the similar Alvira soils and are mottled at a greater
depth than those soils.

. Cookport loam, 0 to 3 percent slopes (CoA).—This.soil
is on broad flats and hilltops. It has the profile described
as representative of the series.

Included with this soil in mapping were small areas of
Hazleton, Wharton, and Cavode soils and some areas where
the surface layer is channery loam.

About, three-fourths of the acreage of this Cookport

soil has been cleared and cultivated. The major limitations
are the restricted permeability and the seasonal high water
table. Capability unit ITw-1.
_ Cookport loam, 3 to 8 percent slopes (CoB).—This soil
is on hilltops and broad upland flats. It has a profile sim-
ilar to the one described as representative of the series, but
the surface layer has been plowed.

Included with this soil in mapping were small areas of
Hazleton, Wharton, and Cavode soils and some areas where
the surface layer is channery loam.

About three-fourths of the acreage of this Cookport soil
has been cleared and cultivated. The major limitations are
the erosion hazard, the restricted permeability, and the
seasonal high water table. Capability unit ITe-1.

Cookport loam, 8 to 15 percent slopes {CoC).—This
soil is on hillsides. It has a profile similar to the one de-
scribed as representative of the series, but the surface layer
has been plowed.

Included with this soil in mapping were small areas of
Hazleton, Wharton, and Cavode soils and some areas of
a Cookport soil that is steeper than 15 percent.

About three-fifths of the acreage of this Cookport soil
has been cleared and cultivated. The major limitations
are the erosion hazard, the restricted permeability, and
the seasonal high water table. Capability unit, ITTe-2.

Cookport very stony loam, 0 to 8 percent slopes
{CoB).—This soil is on upland flats. Stones and boulders
1 to 8 feet or more in diameter cover as much as 15 percent
of the surface area. Nearly all the acreage is wooded. This
soil is too stony for cultivation. The major limitations are

the stoniness, the slow permeability, and the seasonal high
water table. Capability unit VIs-1.

Cookport very stony loam, 8 to 15 percent slopes
(CpC).—This soil is on hillsides. Stones and boulders 1
to 3 feet in diameter cover as much as 15 percent of the
surface area.

Included with this soil in mapping weve small areas of
poorly drained soils.

Nearly all the acreage is wooded. This soil is too stony
for cultivation. The major limitations are the stoniness,
the slow permeability, and the seasonal high water table.
Capability unit VIs-1.

Ernest Series

The Ernest series consists of deep, nearly level to slop-
ing, moderately well drained soils on uplands. These soils
formed in colluvial material weathered from sandstone
and shale. Slopes are concave. The native vegetation is
mixed oaks, maple, ash, and black cherry.

A representative profile has a dark yellowish-brown silt
loam plow layer about 8 inches thick. The subsoil extends
to a depth of 46 inches. To a depth of about 23 inches, it is
yellowish-brown, friable to firm silty clay loam mottled in
the lower part with light gray and strong brown. Below
a depth of 23 inches, it is brittle and firm, yellowish- brown
clay loam mottled with light gray. The substratum extends
to a depth of about 60 inches and is firm shaly clay loam.

Available moisture capacity is moderate, and permeabil-
ity is moderately slow. The water table is within 18 to 36
inches of the surface during spring and winter. Most lim-
itations are related to the restricted permeability and the
seasonal high water table.

Representative profile of Ernest silt loam, 3 to 8 percent
slopes, in a cultivated field 114 miles west of Emlenton:

Ap—o0 to 8 inches, dark yellowish-brown (10YR 4/4) silt loam;
weak, fine, granular structure ; friable; 5 percent shale
chips; very strongly acid; clear, wavy boundary.

B21t—8 to 16 inches, yellowish-brown (10YR 5/6) silty clay
loam; moderate, medium, subangular blocky struc-
ture ; friable, sticky and plastic; thin, continuous clay
films on ped faces; 5 percent shale chips; strongly
acid; clear, wavy boundary.

B22t—16 to 28 inches, yellowish-brown (10YR 5/4) silty clay
loam; common, medium, distinet, light-gray (10YR
6/1) and strong-brown (7.5YR 5/8) mottles; mod-
erate, medium, subangunlar blocky structure; firm,
sticky and plastic; thin, continuous clay films on ped
faces; 5 percent shale chips; strongly acid; clear,
wavy boundary.

Bx1g—23 to 30 inches, yellowish-brown (10YR 5/4) clay loam;
light-gray (10YR 6/1) coating on prism faces; com-
mon, medium, distinet, light-gray (10YR 6/1) mot-
tles; moderate, coarse, prismatic structure; firm and
brittle, slightly sticky and slightly plastic; thin, con-
tinuous clay films on ped faces ; 10 percent shale chips;
strongly acid; gradual, wavy boundary.

Bx2g—30 to 46 inches, yellowish-brown (10YR 5/4) clay loam;
light-gray (10YR 6/1) coating on prism faces; com-
mon, medium, distinet, light-gray (10YR 6/1) mottles;
moderate, very coarse, prismatic structure; firm and
brittle, slightly sticky and slightly plastic; thin, con-
tinuous clay films on ped faces ; 10 percent shale chips;
strongly acid ; gradual, wavy boundary.

C—46 to 60 inches, yellowish-brown (10YR 5/4) shaly clay
loam; many, medium, distinet, light-gray (10YR 6/1)
mottles; massive; firm, slightly sticky and slightly
plastic; 25 percent shale chips; strongly acid.

The solum ranges from 40 to 60 inches in thickness. Depth
to bedrock is more than 5 feet. Depth to the fragipan ranges
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from 20 to 30 inches. The shale confent ranges from 5 to 15
percent in the B2 horizon, from 10 to 30 percent in the Bx
horizon, and from 10 to 40 percent in the C horizon. The Ap
horizon is grayish brown (10YR 5/2) to dark yellowish brown
(10YR 4/4). The B2 horizon ranges from silt loam to silty
clay loam. The Bx horizon has light-gray (10YR 6/1) prism
faces and brown (10YR 4/3) to yellowish-brown (10YR 5/4)
interiors. The Bx horizon ranges from silt loam to clay loam.

Ernest soils are associated on the landscape with the poorly
drained Brinkerton soils.

Ernest silt loam, 3 to 8 percent slopes {£rB).—This
soil is around the heads of streams, in drainageways, and
at the foot of long slopes. It has the profile described as
representative of the series.

Included with this soil in mapping were small areas
of Brinkerton and Philo soils and nearly level Ernest soils.

About three-fourths of the acreage of this Ernest soil
has been cleared and cultivated. The major limitations are
the erosion hazard, the restricted permeability, and the
seasonal high water table. Capability unit ITe-1.

Ernest very stony silt loam, 0 to 8 percent slopes
{EsB).—This soil is around the heads of streams and in
drainageways. It has a profile similar to the one described
as representative of the series, but it has a natural sequence
of surface horizons instead of a plowed surface layer.
Stones and boulders 1 to 8 feet or more in diameter cover
as much as 15 percent of the surface area.

Included with this soil in mapping were some areas
where the texture is loam.

All the acreage of this Ernest soil is wooded. It is too
stony for cultivation. The major limitations are the stoni-
ness, the restricted permeability, and the seasonal high
water table. Capability unit VIs-1.

Ernest very stony silt loam, 8 to 15 percent slopes
(FsC).—This soil is around the heads of streams and in
drainageways. It has a profile similar to the one described
as representative of the series, but it has a natural se-
quence of surface horizons instead of a plowed surface
layer. Stones and boulders 1 to 8 feet or more in diameter
cover as much as 15 percent of the surface area.

Included with this soil in mapping were small areas of
stony Brinkerton soils.

Nearly all the acreage of this Ernest soil is wooded.
It is too stony for cultivation. The major limitations are
the stoniness, the restricted permeahility, and the seasonal
high water table. Capability unit VIs-1.

Frenchtown Series

The Frenchtown series consists of deep, nearly level to
gently sloping, poorly drained soils on uplands. These
soils formed in material weathered from glacial till con-
taining sandstone, shale, and some limestone. Slopes are
concave. The native vegetation is mixed oaks, elm, maple,
and ash.

A representative profile has a dark grayish-brown silt
loam plow layer about 10 inches thick, The subsoil extends
to a depth of 44 inches. To a depth of about 19 inches, it
is friable, gray silt loam mottled with strong brown. Below
that depth, it is firm and brittle, grayish-brown and gray
silt loam and loam mottled with strong brown and yellow-
ish red. The substratum extends to a depth of about 60
inches and is firm, gray silt loam.

Available moisture capacity is moderate, and permea-
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bility is slow. The water table is within 6 inches of the
surface during spring and winter. Most limitations are
related to the slow permeability and the seasonal high
water table.

Representative profile of Frenchtown silt loam, 0 to 3
percent slopes, in a cultivated field in Barkeyville:

Ap—0O0 to 10 inches, dark grayish-brown (10YR 4/2) silt loam;
weak, fine, granular structure; friable, nonsticky and
nonplastic; slightly acid if limed; abrupt, smooth
boundary.

B2tg—10 to 19 inches, gray (10YR 5/1) siit loam; many,
medium, distinet, strong-brown (7.5YR 5/6) mottles;
moderate, medium, prismatic structure parting to
weak, thick, platy; friable, slightly sticky and slightly
plastic; thin, confinuous clay films on ped faces;
medium acid; clear, smooth boundary.

Bxl1g--19 to 24 inches, grayish-brown (10YR 5/2) silt loam;
faces of peds gray (10YR 5/1); many, medium, dis-
tinet, strong-brown (7.56YR 5/6) and yellowish-red
(5YR 5/8) mottles; moderate, coarse, prismatic struec-
ture parting to moderate, thick, platy ; firm and brittle,
slightly sticky and slightly plastie; thin, continuous
clay films on ped faces; 10 percent gravel; medium
acid; clear, wavy boundary.

Bx2g—24 to 44 inches, grayish-brown (10YR 5/2) loam; faces
of peds gray (N 5/0) ; many, medium, distinct, strong-
brown (7.5YR 5/6) and yellowish-red (5YR 5/8)
mottles; moderate, very coarse, prismatic structure;
firm and brittle, slightly sticky and slightly plastic:
thin, continuous clay films on ped faces; 10 percent
gravel ; medinm acid; gradual, wavy boundary.

Cg—44 to 60 inches, gray (N 5/0) silt loam ; common, medium,
distinct, strong-brown (7.5YR §5/6) mottles; weak,
very coarse, prismatic structure; firm, nonsticky and
nonplastic; 10 percent gravel; medium acid.

The solum ranges from 40 to 60 inches in thickness. Depth
to bedrock is more than § feet. Depth to the fragipan ranges
from 15 to 24 inches. The gravel content ranges from 0 to 5
percent in the Ap horizon, from 0 to 15 percent in the B2tg
horizon, and from 10 to 30 percent in the Bx horizon. The Ap
horizon is dark gray (10YR 4/1) to dark grayish brown
(10YR 4/2). The B2tg horizon ranges from gray (10YR 5/1) to
grayish-brown (10YR 5/2) silt loam to light silty clay loam.
The Bx horizon is gray (10YR §/1) to grayish-brown (10YR
5/2) silt loam to loam.

Frenchtown solls are assoclated with the well drained
Wooster soils, the moderately well drained Canfield soils,
the moderately well drained and well drained Flanover soils,
and the somewhat poorly drained Alvira and Ravenna soils.
They are more sandy and less silty above the Bx horizon than
the similar Brinkerton sofls.

Frenchtown silt loam, 0 to 3 percent slopes {FeA).—
This soil is in drainageways, potholes, and depressions
in the uplands. It hasthe profile described as representative
of the series.

Included with this soil in mapping were small areas of
Alvira soils.

About three-fourths of the acreage of this Frenchtown
soil has been cleared and cnltivated. The major limitations
are the restricted permeability and the seasonal high water
table. Capability unit T1Iw-3,

Frenchtown silt loam, 3 to 8 percent slopes (FeB).—
This soil is in broad upland flats, on benches, and along
drainageways.

Included with this soil is mapping were a few areas of
sloping soils and a few small areas of Alvira soils.

About three-fourths of the acreage of this Frenchtown
soil has been cleared and cultivated. The major limitations
are the restricted permeability and the high water table.
Capability unit IITw-3.
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Gilpin Series

The Gilpin series consists of moderately deep, gently
sloping to very steep, well-drained soils on uplands. These
soils formed in material weathered from gray shale and
siltstone. Slopes are convex. The native vegetation is red
oak, white oalk, chestnut oak, scarlet oak, and some white
pine and hemlock.

A representative profile has a dark yellowish-brown silt
loam plow layer about 7 inches thick. The subsoil extends
to a depth of about 24 inches. It is friable, yellowish-
brown shaly silty clay loam and shaly silt loam. The sub-
stratum is yellowish-brown very shaly silt loam. Rippable
shale bedrock is at a depth of 28 inches.

Available moisture capacity is low, and permeability is
moilerate. Most limitations are related to the depth to bed-
rock.

Representative profile of Gilpin silt loam, 8 to 8 percent
slopes, in a cultivated field 114 miles west of Venus:

Ap—oO0 to 7 inches, dark yellowish-brown (10YR 4/4) silt loam;
wealk, fine, granular structure; friable, nonsticky and
nonplastic; 10 percent shale chips; strongly acid;
abrupt, smooth boundary.

B2t—7 to 18 inches, yellowish-brown (10YR 5/6) shaly light
gilty clay loam ; moderate, medium, subangular blocky
structure; friable, sticky and plastie; thin, continu-
ous clay films on ped faces; 20 percent shale chips;
strongly acid ; clear, wavy boundary.

B3—18 to 24 inches, yellowish-brown (10YR 5/4) shaly silt
loam; weak, medium, subangular blocky structure;
friable, nonsticky and nonplastic; thin, continuous
clay fllms on ped faces; 40 percent shale chips;
strongly acid ; clear, wavy boundary.

C—24 to 28 inches, yellowish-brown (10YR 5/4) very shaly
silt loam; massive; friable; 85 percent shale frag-
ments; strongly acid; clear, smooth boundary.

R—28 inches -}-, rippable shale bedrock.

The solum ranges from 20 to 36 inches in thickness. Depth
to rippable shale bedrock ranges from 114 to 31 feet. The con-
tent of shale fragments ranges from 10 to 40 percent in the
B horizon and from 30 to 90 percent in the C horizon. The Ap
horizon is dark grayish brown (10YR 4/2) to dark yellowish
brown (10YR 4/4). The B horizon ranges from silt loam to
light silty clay loam.

Gilpin soils are associated on the landseape with the moder-
ately well drained Wharton soils, the somewhat poorly drained
Cavode soils, and the poorly drained Armagh soils. They
formed in material similar to that of Hazleton soils, but they
are shallower over bedrock than those soils.

Gilpin silt loam, 3 to 8 percent slopes (GIB).—This
soil is on convex hillsides and ridgetops. It has the pro-
file described as representative of the series.

Included with this soil in mapping were small areas of
Wharton and Hazleton soils, areas of Gilpin soils that
have a shaly surface layer, and some areas of shaly soils
that are less than 20 inches deep over bedrock.

Almost all the acreage of this Gilpin soil has been
cleared and cultivated. The major limitations are the ero-
sion hazard and the moderate depth to bedrock. Capability
unit ITe-2.

Gilpin silt loam, 8 to 15 percent slopes (GIC).—This
soil is on convex hillsides and ridgetops. It has a profile
similar to the one described as representative of the series,
but it is a few inches thinner and has more shale frag-
ments in the surface layer.

Included with this soil in mapping were small areas of
Wharton and Iazleton soils, areas of Gilpin soils that
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have a shaly surface layer, and some areas of shaly soils
that are less than 20 inches deep over bedrock.

Almost all the acreage of this Gilpin soil has been
cleared and cultivated. The major limitations are the ero-
sion hazard, the slope, and the moderate depth to bedrock.
Capability unit IITe-3.

Gilpin silt loam, 15 to 25 percent slopes (GID).—This
soil is on hillsides. It has a profile similar to the one de-
scribed as representative of the series, but it is a few inches
thinner and has more shale fragments in the surface layer.

Included with this soil in mapping were small areas of
sloping Gilpin soils, small areas of Hazleton soils, and
some areas of shaly soils that are less than 20 inches deep
over bedrock.

About half the acreage of this Gilpin soil has been
cleared and cultivated. The major limitations are the slope,
the erosion hazard, and the moderate depth to bedrock.
Capability unit IVe-1.

Hanover Series

The Hanover series consists of deep, nearly level to very
steep, moderately well drained and well drained soils on
uplands. These soils formed in material weathered from

lacial till containing sandstone, siltstone, and shale.
lopes are convex. The native vegetation is mixed oaks,
maple, ash, and black cherry.

A representative profile has a dark-brown silt loam plow
layer about 9 inches thick. The subsoil extends to a depth
of 60 inches. To a depth of about 20 inches, it is yellowish-
brown, friable silt Joam. Below a depth of 20 inches, it is
yellowish-brown, brittle and firm gravelly silt loam mot-
tled with strong brown and light gray.

Available moisture capacity is moderate, and permea-
bility is moderately slow. The water table is at a depth of
18 to 36 inches during winter and spring. Most limitations
are related to the restricted permeability and the seasonal
high water table.

Representative profile of Hanover silt loam, 3 to 8 per-
cent slopes, in a cultivated field 1 mile north of Cherrytree.
This profile is identified as Pennsylvania report numbers
67-87116 and 67-37117 in table 4, Engineering Test Data:

Ap—0 to 9 inches, dark-brown (10YR 4/3) silt loam; weak,
fine, granular structure; friable, nonsticky and non-
plastic; 5 percent sandstone gravel; strongly acid;
abrupt, smooth boundary.

B2t—9 to 20 inches, yellowish-brown (10YR 5/6) silt loam;
moderate, medium, subangular blocky structure; fri-
able, slightly sticky and slightly plastic; thin, con-
tinuous clay films on ped faces; 10 percent gravel;
strongly acid ; clear, wavy boundary.

Bx1g—20 to 438 inches, yellowish-brown (10YR 5/4) gravelly
silt loam; light-gray (10YR 6/1) coating on prism
faces ; common, medium, distinet, strong-brown (7.5YR
5/8) and light-gray (N 6/0) mottles; moderate, very
coarse, prismatic structure ; firm, brittle, slightly sticky
and slightly plastic; thin, continuous clay films on
ped faces; 20 percent gravel; strongly acid; clear,
wavy boundary.

Bx2g—43 to 60 inches, yellowish-brown (10YR 5/4) gravelly
silt loam; light-gray (10YR 6/1) coating on prism
faces ; common, medium, distinet, strong-brown (7.5YR
5/6) and light-gray (N 6/0) mottles; moderate, very
coarse, prismatic structure parting to moderate, me-
dium, platy; firm, brittle, nonsticky and nonplastic;
thin, continuous clay films on ped faces; 20 percent
gravel ; some black (N 2/0) coatings; strongly acid.
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The solum ranges from 50 to 80 inches in thickness. Depth
to bedrock is more than 5§ feet. Depth to the fragipan ranges
from 17 to 26 inches. The gravel content ranges from 5 to 10
percent in the Ap horizon, from 5 to 20 percent in the B2t
horizon, and from § to 25 percent in the Bx horizon, The Ap
horizon is dark brown (10YR 4/3) to dark grayish Dbrown
(10YR 4/2). The B2t horizon ranges from yellowish-brown
(10YR 5/6) to strong-brown (7.5YR 5/6) silt loam to gravelly
loam. The Bx horizon has light-gray (10YR 6/1) or gray
(10YR 65/1) prism faces and yellowish-brown (10YR 5/4) or
brown (10YR 5/8) interiors. It ranges from silt loam to gravelly
lonm.

Hanover soilg are associated on the landscape with the
somewhat poorly drained Alvira soils and the poorly drained
Frenchtown soils. They formed in material similar to that of
Canfleld soils, but they are more acid throughout the Bx
horizon than those sofils.

Hanover silt loam, 0 to 3 percent slopes (HaA).—This
soil is on hilltops and upland flats.

Included with this soil in mapping were small areas of
Alvira soils and a few areas of Hanover soils that are
more sandy throunghout the profile than is typical.

About three-fourths of the acreage of this Hanover
soil has been cleared and cultivated. The major limita-
tions are the restricted permeability and the seasonal high
water table. Capability unit ITw-I.

Hanover silt loam, 3 to 8 percent slopes (HaB).—This
soil is on hilltops on uplands. It has the profile described
as representative of the series.

Included with this soil in mapping were small areas of
Alvira soils and a few areas of Hanover soils that are
more sandy throughout the profile than is typical.

About three-fourths of the acreage of this Hanover
soil has been cleared and cultivated. The major limitations
are the erosion hazard, the restricted permeability, and
the seasonal high water table. Capability unit ITe-1.

Hanover silt loam, 8 to 15 percent slopes (HaC).—
This soil is on hillsides.

Included with this soil in mapping were small areas of
Alvira soils and a few areas of Hanover soils that are
more sandy throughout the profile than is typical.

About three-fifths of the acreage of this Hanover soil
has been cleared and cnltivated. The major limitations are
the erosion hazard, the restricted permeability, and the
seasonal high water table. Capability unit IIIe-2.

Hanover silt loam, 15 to 25 percent slopes (HaD).—
This soil is on hillsides.

Included with this soil in mapping were small areas of
Hazelton soils, small seep areas of Alvira, soils, and a few
areas of Ianover soils that are more sandy throughout the
profile than is typical.

About half the acreage of this Flanover soil has been
cleared and cultivated. The major limitations are the ero-
sion hazard, the slope, the restricted permeability, and the
seasonal high water table. Capability unit IVe~1.

Hanover very stony silt loam, 0 to 8 percent slopes
(HdB).—This soil is on narrow and broad flats on uplands.
It has a profile similar to the one described as representa-
tive of the series, but it has a natural sequence of surface
horizons instead of a plowed surface layer. Stones and
boulders 1 to 3 feet in diameter cover as much as 15 per-
cent of the surface area,

Included with this soil in mapping were small areas of
stony Alvira soils and some areas of Hanover soils that
are more sandy throughout the profile than is typical.

Nearly all the acreage of this Hanover soil is wooded.
This soll is too stony for cultivation. The major limita-
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tions are the stoniness, the restricted permeability, and the
seasonal high water table (fig. 12). Capability unit VIs-1.

Hanover very stony silt loam, 8 to 25 percent slopes
(HdD).—This soil is on hillsides. It has a profile similar to
the one described as representative of the series, but it has
a natural sequence of surface horizons instead of a plowed
surface layer. Stones and boulders 1 to 8 feet in diameter
cover as much as 15 percent of the surface area,

Included with this soil in mapping were areas where
this soil is more sandy throughout the profile than is
typical.

Nearly all the acreage is wooded. This soil is too stony
for cultivation. The major limitations are the stoniness,
the restricted permeability, the slope, and the seasonal high
water table. Capability unit VIs-1.

Hanover very stony silt loam, 25 to 45 percent slopes
(HdE).—This soil is on valley sides. It has a profile similar
to the one described as representative of the series, but
it has a natural sequence of surface horizons instead of a
plowed surface layer and it contains more coarse frag-
ments. Stones and boulders 1 to 3 feet or more in diameter
cover as much as 15 percent of the surface area.

Included with this soil in mapping were small areas of
the sloping, nonstony Hanover so1ls and small aveas of the
stony Hazleton soils.

Nearly all the acreage of this Hanover soil is wooded.
This soil is too stony and too steep for cultivation. The
major limitations are the stoniness and the steep slopes.
Capability unit VITIs-2.

Hazleton Series

The Hazleton series consists of deep, nearly level to
very steep, well-drained soils on uplands. These soils
formed in material weathered from gray sandstone. Slopes
are convex. The native vegetation is mixed oaks, sugar
maple, red maple, and cherry.

A representative profile has a black organic layer 1 inch
thick over a dark yellowish-brown mineral layer one-half
inch thick. Next is a 9-inch layer of brown channery loam.
The subsoil extends to a depth of about 37 inches. To a
depth of abount 14 inches, it is yellowish-brown, friable
and very friable channery sandy loam. Below a depth of
14 inches, it is yellowish-brown and brownish-yellow, fri-
able channery sandy loam. The substratum is brownish-
yellow very channery sandy loam. Sandstone bedrock is
at a depth of 45 inches.

Available moisture capacity is low, and permeability is
moderately rapid. Most limitations are related to the high
content of sandstone fragments in the soil.

Representative profile of Hazleton channery loam in
an area of Hazleton very stony loam, 0 to 8 percent slopes,
in woodland, 234 miles north of Cooperstown :

02—1 inch to 0, black (N 2/0) organic layer; extremely acid;
abrupt, wavy boundary.

Al1—0 to ¥ inch, dark yellowish-brown (10YR 4/4) channery
loam; weak, fine, granular structure; friable, non-
sticky and nonplastic; 15 percent sandstone frag-
ments; extremely acid; clear, wavy boundary.

A2--% inch to 9 inches, brown (10YR 5/3) channery loam;
weak, fine, granular structure; friable, nonsticky and
nonplastic ; 20 percent sandstone fragments ; extremely
acid; clear, wavy bhoundary.

B1—9 to 14 inches, yellowish-brown (10YR 5/4) channery
sandy loam; weak, medinm, subangular blocky strue-
ture; friable, nonsticky and nonplastic; 20 percent
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Figure 12.—Home built on Hanover very stony silt loam, 0 to 8 percent slopes. Stones limit the area where a lawn can be established.

sandstone fragments; extremely acid; clear, wavy
boundary.

RB2—14 to 29 inches, yellowish-brown (10YR 5/6) channery
sandy loam; weak, medium, subangular blocky struec-
ture; friable, nonsticky and nonplastic; 40 percent
sandstone fragments; extremely acid; clear, wavy
boundary.

B3—29 to 37 inches, brownish-yellow (10YR G/6) channery
sandy loam; very weak, medium, subangular blocky
structure; very friable, nonsticky and nonplastic; 45
percent sandstone fragments; very strongly acid;
clear, wavy boundary.

C—37 to 45 inches, brownish-yellow (I10YR 6/6) very chan-
nery sandy loam; massive; very friable, nonsticky
and nonplastic; 70 percent sandstone fragments; very
strongly acid; clear, wavy boundary.

R—45 inches, hard gray sandstone.

The solum ranges from 25 to 40 inches in thickness. Depth to
bedrock ranges from 3% to 6 feet. The content of coarse frag-
ments ranges from 15 to 50 percent in the solum and in-
creases with increasing depth. The weighted average is 35
percent or more hetween depths of 10 and 40 inches. The C
Iorizon is 50 to 90 percent coarse fragments. In cultivated
areas, the plow layer ranges from dark grayish brown to dark
brown. The Al and A2 horizons range from very dark grayish
brown (10YR 3/2) to brown (10YR 5/3). The B horizon
ranges from yellowish-brown (10YR 5/4) to brownish-yellow
(10YR 6/6) loam to sandy loam,

Hazleton soils are associated on the landscape with the
moderately well drained Cookport soils. They formed in mate-
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rial similar to that of Gilpin soils, but are deeper over bedrock
than those soils.

Hazleton channery loam, 3 to 8 percent slopes (HeB).—
This soil is on convex hilltops. It has a profile similar to
the one described as representative of the series, but the
surface horizons have been mixed by plowing.

Included with this soil in mapping were small areas of
Cookport soils and Gilpin soils, some areas of Hazleton
soils that have a surface layer of sandy loam, and some
areas of moderately deep soils.

About three-fifths of the acreage of this Hazleton soil
has been cleared and cultivated. The major limitation is
the erosion hazard. Capability unit ITe-2.

Hazleton channery loam, 8 to 15 percent slopes
[HeC).—This soil is on hillsides. It has a profile similar to
the one described as representative of the series, but the
surface horizons have been mixed by plowing.

Included with this soil in mapping were small areas of
Cookport soils and some areas of soils that are only mod-
erately deep over bedrock.

About, half the acreage of this Flazleton soil has been
cleared and cultivated. The major limitations are the
slope and the erosion hazard. Capability unit ITTe-3.

Hazleton channery loam, 15 to 25 percent slopes
(HeD).—This soil is on hillsides. Included with it in
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mapping were some areas of soils that are only moderately
deep over hedrock. About one-fourth of the acreage has
been cleared and cultivated. ‘The major limitations are the
slope and the erosion hazard. Capability unit IVe-L.

Hazleton very stony loam, 0 to 8 percent slopes
(HIB).—This soil is on convex hilltops. It has the profile
described as representative of the series. Stones and boul-
ders 1 to 8 feet in diameter cover as much as 15 percent
of the surface area.

Inclnded with this soil in mapping were small areas of
Cookport and nonstony Hazleton soils.

Most of the acreage of this Hazleton soil is wooded. This
soil is too stony for cultivation. The major limitation is the
stoniness. Capability unit VIs-2.

Hazleton and Gilpin very stony soils, 8 to 25 percent
slopes (HnD).—These sloping to moderately steep soils
were mapped together because stoniness outweighs all
other properties that affect management. Any one mapped
arca may contain both of these soils or only one. About 75
percent of the total acreage is Fazleton very stony loam,
and 25 percent is Gilpin very stony silt Joam.

These soils are on hillsides. The surface layer ranges
from silt Joam to channery loam. Stones and boulders 1 to
8 feet in diameter cover as much as 15 percent of the sur-
face area.

Included with these soils in mapping were small areas
of very stony Cookport soils.

Most of the acreage is wooded. These soils ave too stony
for cultivation. The major limitation is the stoniness. Ca-
pability unit VIs-2.

Hazleton and Gilpin very stony soils, 25 to 70 percent
slopes (HnF).—These steep and very steep soils were
mapped together because stoniness and steepness outweigh
all other properties that affect management. Any one
mapped area may contain hoth of these soils or only one.
About 75 percent of the total acreage is Flazleton very
stony Joam, and 25 percent is Gilpin very stony silt loam.

These soils are on valley sides and hillsides. The surface
layer ranges from silt loam to channery loam. Stones and
boulders 1 to 8 feet in diameter cover as much as 15 percent
of the surface area.

Included with these soils in mapping were some outerops
of bedrock.

Most of the acreage is wooded. These soils are too steep
and too stony for cultivation. The major limitations are
the slopes and the stoniness. Capability unit VIIs-2.

Monongahela Series

The Monongahela series consists of deep, nearly level to
gently sloping, moderately well drained soils on terraces.
These soils formed in sediment deposited by streams. The
native vegetation is mixed oaks, red maple, beech, and
hickory.

A representative profile has a dark-brown silt loam plow
layer about 10 inches thick. The subsoil extends to a depth
of 67 inches. To a depth of about 26 inches, it is dark
yellowish-brown and yellowish-brown, friable silt loam.
Between depths of 26 and 53 inches, it is dark yellowish-
brown, firm and brittle silt loam mottled with yellowish
brown and light brownish gray. Below a depth of 53 inches,
it is dark-brown, friable sandy loam mottled with light
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brownish gray and strong brown. The substratum extends
to a depth of 72 inches and is light yellowish-brown loamy
sand.

Available moisture capacity is moderate, and permea-
bility is slow. The water table is within 18 to 36 inches of
the surface during winter and spring. Most limitations are
related to the slow permeability and the seasonal high
water table.

Representative profile of Monongahela silt loam, 0 to 3
percent slopes, in a cultivated field 0.85 mile south of Niles.
This profile is identified as S66-Pa—61-10 (1-7) in tables
12, 13, and 14 in the section “Laboratory Data” and as
Pennsylvania report numbers A-48116 and A-48117 in
table 4, Engineering Test Data :

Ap—~0 to 10 inches, dark-brown (10YR 4/3) silt loam ; moderate,
medinm, granular structure; hard when dry, friable,
nonsticky and nonplastic; 8 percent gravel; very
strongly acid; abrupt, smooth boundary.

B1—10 to 14 inches, dark yellowigsh-brown (10YR 4/4) silt
loam; moderate, medium, subangular blocky strue-
ture; friable, nonsticky and slightly plastic; a few
clay films in pores; 5 percent gravel; very strongly
acid; clear, wavy boundary.

B2t—14 to 26 inches, yellowish-brown (10YR 5/4) silt loam;
moderate, medium, subangular blocky structure;
friable, slightly sticky and slightly plastic; thin, con-
tinuous clay films in pores and on ped faces; 5 percent
gravel ; very strongly acid; abrupt, wavy boundary.

Bx1—26 to 38 inches, dark yellowish-brown (10YR 4/4) silt
loam; light-gray (10YR 7/2) coating on prism faces
and on subangular blocky ped faces; common, medium,
distinet, light brownish-gray (10YR 6/2) mottles;
strong, very coarse, prismatic structure parting to
moderate, medinm, subangular blocky and weak, thin,
platy; firm and brittle, slightly sticky and slightly
plastie; thick clay films in pores and thin, discontinu-
ous clay films on ped faces; 5 percent gravel; strongly
acid ; gradual, wavy boundary.

Bx2—38 to 53 inches, dark yellowish-brown (10YR 4/4) silt
loam; light brownish-gray (10YR 6/2) coating on
prism faces; few, medium and coarse, faint, yellowish-
brown (10YR 5/6) mottles and common, medium,
distinct, light brownish-gray (10YR 6/2) mottles;
strong, very coarse, prismatic structure parting to
moderate, medium, subangular blocky and weak, thin,
platy; firm and brittle, slightly sticky and slightly
plastic; thick, continuous clay films in pores and thin,
discontinuous clay filmg on ped faces; 10 percent
gravel; strongly acid; clear, wavy boundary.

IIB3—53 to 67 inches, dark-brown (10YR 4/3) sandy loam;
many, medium, distinct, light brownish-gray (10YR
6/2) and strong-brown (7.5YR 5/8) mottles; weak,
medium, subangular blocky structure parting to weak,
thin and medium, platy; friable, nonsticky and non-
plastic; thin, continuous clay films in pores; 5 percent
gravel ; strongly acid; clear, wavy boundary.

III0—6T7 to 72 inches, light yellowish-brown (10YR 6/4) loamy
sand; massive; loose, nonsticky and nonplastic; 10
percent gravel; strongly acid.

The solum ranges from 40 to 70 inches in thickness. Depth
to bedrock is more than 6 feet. Depth to the fragipan ranges
from 18 to 30 inches. The gravel content ranges from 0 to 10
percent in the Ap, Bl1, and B2t horizons; from 3 to 15 percent
in the Bx horizon; and from 10 to 40 percent; in the C horizon,
The Ap horizon ranges from dark grayish brown (10YR 4/2)
to brown (10YR 5/3). The Bl and B2t horizons range from
silt loam to silty clay loam. The Bx horizon has light-gray
(10YR 7/2) to yellowish-brown (10YR 5/4) prism faces and
dark yellowish-brown (10YR 4/4) to yellowish-brown (10YR
5/4) prism interiors.

Monongahela soils are associafed on terraces with the well-
drained Allegheny and Alton soils, the somewhat poorly drained
Tyler soilg, and the somewhat poorly drained to poorly drained
Rexford soils.
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Monongahela silt loam, 0 to 3 percent slopes (MoA).—
This soil is on terraces in stream valleys. It has the profile
described as representative of the series.

Included with this soil in mapping were small areas of
Allegheny and Tyler soils and small areas where the
surface layer is gravelly.

Most, of the acreage of this Monongahela soil has been
cultivated. The major limitations are the restricted perme-
zIﬂIJility and the seasonal high water table. Capability unit

w-1.

Monongahela silt loam, 3 to 8 percent slopes (MoB).—
This soil is on terraces in stream valleys (fig. 13).

Included with this soil in mapping were small areas of
Allegheny and Tyler soils and some areas where the sur-
face layer is gravelly.

Most of the acreage of this Monongahela soil has been
cultivated. The major limitations are the erosion hazard,
the restricted permeability, and the seasonal high water
table. Capability unit ITe-1.

Philo Series

The Philo series consists of deep, nearly level, moder-
ately well drained soils on flood plains of streams. These

soils formed in sediments washed from surrounding up-
Iands. The native vegetation is red oak, white oak, hickory,
ash, cherry, and elm.

A representative profile has a dark grayish-brown silt
loam plow layer about 9 inches thick. The subsoil extends
to a depth of 87 inches. To a depth of 22 inches, it is dark
yellowish-brown, friable silt loam. Below a depth of 22
inches, it, is brown, friable silt loam mottled with gray and
strong brown. The substratum extends to a depth of 60
inches and is gray fine sandy loam mottled with yellowish
red.

Available moisture capacity is high, and permeability is
moderately slow. The water table is within 18 to 86 inches
of the surface during winter and spring. Most limitations
are related to the seasonal high water table and the flood-
ing.

%{epresentative profile of Philo silt loam, in a pasture 1.3
miles northeast of Cooperstown. This profile is identified
as Pennsylvania report numbers 67-37092 and 67-37093 in
table 4, Engineering Test Data:

Ap—o0 to 9 inches, dark grayish-brown (10YR 4/2) silt loam;

weak, fine, granular structure; friable, nonsticky and
nonplastic; strongly acid; abrupt, smooth boundary.

Figure 13.—Foreground: Corn stubble on Monongahela silt loam, 3 to 8 percent slopes. Background: Hazleton and Gilpin very
stony soils, 25 to 70 percent slopes.
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B1—9 to 22 inches, dark yellowish-brown (10YR 4/4) silt
loam; weak, medium, subangular blocky structure;
friable, slightly sticky and slightly plastic; strongly
acid ; clear, wavy boundary.

B2—22 to 37 inches, brown (10YR §/3) silt loam; many, fine,
distinet, gray (5YR §/1) mottles and many, medium,
prominent, strong-brown (7.5YR §5/8) mottles; weak,
medinm, subangular blocky structure; friable, slightly
sticky and slightly plastic; strongly acid; clear, wavy
boundary.

C—37 to 60 inches, gray (N 5/0) fine sandy loam; many me-
dium, prominent, yellowish-red (5YR 5/8) mottles;
massive; friable, nonsticky and nonplastic; strongly
acid.

The solum ranges from 24 to 40 inches in thickness. Depth to
bedrock is more than 6 feet. The content of coarse fragments
ranges from 0 to § percent in the A and B horizons and from
0 to 30 percent in the C horizon. The Ap horizon is very dark
grayish brown (10YR 3/2) to brown (10YR 4/3). The BB hori-
zon ranges from silt loam to sandy loam.

Philo soils are associated on flood plains with the well-
drained Pope soils and the poorly drained Atkins soils.

Philo silt loam (Ph).—This nearly level soil is in long,
narrow bands along small streams and in strips on the
flood plains of major streams.

Included with this soil in mapping were small arveas of
Pope and Atkins soils. Also included, in the western part
of the county along some streams, were a few acres of soils
that are less acid than Philo soils.

About three-fourths of the acreage of this Philo soil has
been cleared and is used for cultivated crops. The major
limitations are the flooding and the seasonal high water
table. Capability unit ITw-2.

Pope Series

The Pope series consists of deep, nearly level, well-
drained soils on flood plains of streams. These soils formed
in sediment washed from surrounding uplands. The native
vegetation is mixed oaks, maple, elm, and sycamore.

A representative profile has a dark grayish-brown loam
plow layer about 7 inches thick. The subsoil extends to a
depth of 38 inches. To a depth of 18 inches, it is dark-
brown, friable fine sandy loam. Below a depth of 18 inches,
it is dark yellowish-brown, very friable sandy loam. The
substratum extends to a depth of 60 inches and is dark
yellowish-brown, loose sandy loam.

Available moisture capacity is high, and permeability
is moderate. Most limitations are related to flooding.

Representative profile of Pope loam, in a cultivated field
west of President, 10 miles east of Oil City. This profile is
identified as Pennsylvania report numbers 67-37118 and
67-37119 in table 4, Engineering Test Data:

Ap—oO0 to 7 inches, dark grayish-brown (10YR 4/2) loam ; weak,
fine, granular structure; friable, nonsticky and non-
plastic; very strongly acid; abrupt, smooth boundary.

B21—7 to 18 inches, dark-brown (10YR 4/3) fine sandy loam;
weak, fine, granular structure; frinble, nousticky and
nonplastic; some clay as bridges between sand grains;
very strongly acid ; clear, wavy houndary.

B22—18 to 38 inches, dark yellowish-brown (10YR 4/4) sandy
loam; weak, fine, granular structure; very friable,
nonsticky and nonplastic; strongly acid; clear, wavy
houndary.

C—38 to 60 inches, dark yellowish-brown (10YR 4/4) sandy
loam; massive; loose, nonsticky and nonplastic;
strongly acid.

The solum ranges from 30 to 50 inches in thickness. Depth
to bedrock is more than 6 feet. The gravel content ranges from
0 to 10 percent in the Ap horizon, from 0 to 20 percent in the
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B2 horizon, and from 0 to 40 percent in the C horizon, The Ap
horizon is dark brown (10YR 4/3) to dark grayish brown
(10XYR 4/2). The B2 horizon ranges from loam {o sandy loam,
The C horizon ranges from gravelly loamy sand to loam.
Pope soils are associated on flood plains with the nioderately
well drained Philo soils and the poorly drained Atkins soils

Pope loam (Po).—This nearly level soil is near the chan
rels of the larger streams in the county and in narrow
bands adjacent to small streams. Included with it in map-
ping were small areas of Philo soils and gravelly Pope
soils. Most of the acreage of this Pope soil has been cleared
and is used for cultivated crops. The major limitation is
the flooding hazard. Capability unit I-1.

Ravenna Series

The Ravenna series consists of deep, nearly level to
gloping, somewhat poorly drained soils on uplands. These
soils formed in material weathered from glacial till con-
taining sandstone, shale, and some limestone. Slopes are
concave. The native vegetation is mixed oaks, mapﬁe, ash
and black cherry.

A representative profile has a dark grayish-brown silt
loam. plow layer about 9 inches thick. The subsoi! extends
to a depth of about 60 inches. To a depth of about 24
inches, 1t is pale-brown and light brownish-gray, friable
silt loam mottled with yellowish red and light gray. Below
a depth of 24 inches, it is firm and brittle, brown silt toam
and dark yellowish-brown sandy loam mottled with yel-
lowish red and light gray.

Available moisture capacity is moderate, and perme-
ability is slow. The water table is within 6 to 18 inches of
the surface during winter and spring. Most limitations are
related to the slow permeability and the seasonal high
water table.

Representative profile of Ravenna silt loam, 3 to 8 per-
cent slopes, in a cultivated field about 114 miles novtheast
of Utica. This profile is identified as Pennsylvania report
numbers 67-37090 and 67-37091 in table 4, Engineering
"Test, Data :

Ap—0 to 9 inches, dark grayish-brown (10YR 4/2) silt loam;
moderate, medinm, grannlar struecture; friable, non-
sticky and nonplastic; strongly acid; abrupt, smooth
boundary.

B1—9 to 13 inches, pale-brown (10YR 6/3) silt loam: few,
fine, faint, light-gray (10YR 6/1) mottles and few,
medinm, prominent, yellowish-red (N 7/0) mottles;
weak, medium, subangular blocky structure; friable,
sticky and plastic; strongly acid; clear, wavy
boundary.

B2tg—13 to 24 inches, light brownish-gray (10YR 6/2) heavy
silt loam ; many, medinm, distinet, light-gray (N 7/0)
mottles and many, medium, distinet, yellowish-red
(AYR 5/8) mottles; weak, medium, prismatic strue-
ture parting to moderate, medium, subangular blocky ;
friable, sticky and plastie; thin, continuous clay films
on ped faces; 5 percent gravel; strongly acid; clear,
wavy boundary.

Bxlg—24 to 43 inches. brown (10YR 5/8) silt loam; gray
(N 5/0) coating on prism faces; many, large, promi-
nent, yellowish-red (5YR 6/8) and light-gray (N 7/0)
mottles; moderate, very coarse, prismatic structure
parting to moderate, medium, platy; firm and brittle,
sticky and plastic; thin, continuous clay films on ped
faces; 10 percent gravel; strongly acid; clear, wavy
houndary.

Bx2g—43 to 60 inches, dark yellowish-brown (10YR 4/4)
sandy loam; gray (N 5/0) coating on prism faces;
many, medium, prominent, light-gray (N 7/0) mottles
and many, medium, distinet, yellowish-red (5YR 5/8)
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niottles; moderate, very coarse, prismatic structure
parting to moderate, medium, platy; firm, nonsticky
and nonplastic; thin, discontinuous clay films on ped
faces; 10 percent gravel; medium acid.

The solum ranges from 40 to 72 inches thick. Depth to
bedrock is more than 5 feet. Depth to the fragipan ranges from
16 to 30 inches. The gravel content ranges from 0 to 10 per-
cent in the Ap horizon, from 0 to 15 percent in the B1 und B2tg
horizons, and from 5 to 20 percent in the Bx horizon. The Ap
horizon is dark grayish brown (10YR 4/2) to dark brown
(10YR 4/3). The B1 and B2tg horizons are pale-brown (10YR
6/3) to grayish-brown (10YR 5/2) silt loam to loam. The Bx
horizon ranges from silt loam to gravelly sandy loam.

Ravenna soils are associated on the landscape with the well
drained Wooster soils, the moderately well drained Canfleld
soils, and the poorly drained Frenchtown soils. They formed
in material similar to that of Alvira soils, but they are less
acid below a depth of 40 inches than those soils.

Ravenna silt loam, 0 to 3 percent slopes (RaA).—This
soil is in depressions, potholes, and flats in uplands. In-
cluded with it in mapping were some small areas of Can-
field and Frenchtown soils and some areas of Ravenna
soils that have a surface layer of gravelly silt loam. About
three-fourths of the acreage of this Ravenna soil has been
cleared and cultivated. The major limitations are the
restricted permeability and the seasonal high water table.
Capability unit IITw-1.

Ravenna silt loam, 3 to 8 percent slopes (RaB).—This
soil is in depressions, potholes, and drainageways in up-
lands. Tt has the profile described as representative of the
series.

Included with this soil in mapping were small areas of
Canfield and Frenchtown soils and some areas of Ravenna
soils that have a surface layer of gravelly silt loam.

About three-fourths of the acreage of this Ravenna soil
has been cleared and cultivated. The major limitations are
the restricted permeability and the seasonal high water
table. Capability unit TTTw-1.

Ravenna silt loam, 8 to 15 percent slopes (RaC).—
This soil is on concave hillsides. Included with it in map-
ping were small areas of Canfield soils and small areas of
Ravenna soils that have a surface layer of gravelly silt
loam. About half the acreage of this Ravenna soil has been
cleared and cultivated. The major limitations are the ero-
sion hazard, the slope, the restricted permeability, and
the seasonal high water table. Capability unit ITTe-1.

Rexford Series

The Rexford series consists of deep, nearly level, some-
what poorly drained to poorly drained soils on terraces.
These soils formed along streams in gravel, sand, and silt
deposited by running water. The native vegetation is
mixed oaks, elm, and maple.

A representative profile has a dark grayish-brown silt
loam plow layer about 9 inches thick. The subsoil extends
to a depth of 40 inches. To a depth of 13 inches, it is brown,
friable silt loam. Between depths of 13 and 23 inches, it is
light brownish-gray, friable silt loam mottled with yel-
lowish brown and light gray. Below a depth of 23 inches,
it is light-gray, brittle and firm gravelly silt loam mottled
with strong brown. The substratum extends to a depth of
60 inches and is light-gray silt loam mottled with strong
brown.

Available moisture capacity is moderate, and perme-
ability is slow. The water table is within 12 inches of the

surface during spring and winter. Most limitations are
related to the slow permeability and the high water table.

Representative profile of Rexford silt loam, in a culti-
vated field 2 miles east of Utica:

Ap—o0 to 9 inches, dark grayish-brown (10YR 4/2) silt loam;
weak, fine, granular structure ; friable, nonsticky and
nonplastic; 5 percent gravel; strongly acid; abrupt,
smooth boundary.

B21--9 to 13 inches, brown (I10YR 5/8) silt loam; weak,
medinm, subangular blocky structure ; friable, slightly
sticky and nonplastic; 5 percent gravel; strongly
acid ; clear, wavy boundary.

B22—18 to 28 inches, light brownish-gray (10YR 6/2) silt
loam ; ecommon, fine, distinet, yellowish-brown (10YR
5/8) mottles and common, fine, faint, light-gray (N
6/0) mottles; weak, medium, subangular blocky struc-
ture; friable, slightly sticky and slightly plastic; §
percent gravel; strongly acid; clear, wavy boundary.

IIBxg—23 to 40 inches, light-gray (10YR 6/1) gravelly silt
loam ; common, medium, distinet, strong-brown (7.5YR
5/8) mottles; moderate, very coarse, prismatic struec-
ture parting to weak, thick, platy; firm and brittle,
nonsticky and nonplastic; 15 percent gravel; strongly
acid ; gradual, wavy boundary.

IIC—40 to 60 inches, light-gray (10YR G/1) silt loam ; common,
medium, distinet, strong-brown (7.5YR 5/8) mottles;
massive; firm, nonsticky and nonplastic; 5 percent
gravel ; medium acid.

The solum ranges from 30 to 50 inches in thickness. Depth
to bedrock is more than 6 feet. Depth to the fragipan ranges
from 18 to 24 inches. The gravel content ranges from 5 to 25
percent in the solum and from 0 to 60 percent in the C hori-
zon. The Ap horizon is dark gray (10YR 4/1) to dark
grayish brown (10YR 4/2). The B21 horizon ranges from silt
loam to gravelly loam, The B22 horizon ranges from gray
(10YR 5/1) to light brownish-gray (10YR 6/2) or grayish-
brown (10YR 5/2) silt loam to gravelly loam. The IIBxg
horizon ranges from gray (10YR 5/1) to light-gray (10YR
6/1) gravelly silt loam to sandy loam.

Rexford soils are associated on the landscape with the well
Arained Alton and Allegheny soils, the moderately well drained
Monongahela soils, and the somewhat poorly drained Tyler
soils. They are more sandy than Tyler soils and contain more
coarse fragments in the B2 and Bx horizons than those soils.
All formed in similar material.

Rexford silt loam (Re).—This nearly level soil is on
terraces near streams in the western part of the county.
Included with it in mapping were small arveas of Tyler silt
loam and a few areas of very poorly drained soils. About
half the acreage of this Rexford soil has been cleared and
cultivated. The major limitations are the seasonal high
water table and the restricted permeability. Capability unit
I1Tw-1.

Strip Mines

Strip mines (Sm) are areas that have been disturbed by
excavating or by stripping off the soil and rock overburden
in order to gain access to underlying beds of coal. Most of
the stripping for coal has been done in the southern part of
Venango County.

In strip mining, the usual procedure is to remove the
topsoil and part of the better subsoil material, then the
geological material, and then the coal. After removal of
the coal, the overburden is generally backfilled in the re-
verse order of removal. A typical opened strip mine has a
high wall or vertical cliff, a spoil pile, and a wide cut
between the high wall and the spoil pile. Coal strippings
normally curve around or along the slopes in successive
bands.
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Unless the mines are backfilled, surface and ground
water collect in the low-lying cut positions and slopes
range up to 80 percent (fig. 14). The concentrated flow of
water cuts deep gullies in many spoil piles. Drainage waters
from the strip mines are extremely acid and pollute the
streams.

Lstablishing vegetation on a strip-mine spoil is difficult
because the material varies widely in acidity. The few
places that are not too acid revegetate naturally, ordinarily
several years after stripping. No capability classification.

Tyler Series

The Tyler series consists of deep, nearly level, somewhat
poorly drained soils on terraces above flood plains. These
soils formed in gravel, sand, and silt deposited by running
water. The native vegetation is chiefly mixed oaks, maple,
and ash,

A representative profile has a dark-brown silt loam plow
layer about 8 inches thick. The subsoil extends to a depth
of 42 inches. To a depth of 11 inches, it is yellowish-brown,
friable silt loam. Between depths of 11 and 19 inches,
it 1s light brownish-gray, friable silty clay loam mottled
with light yellowish Brown and 1i ght gray. Below a depth
of 19 inches, it is brown, firm and brittle silty clay loam
that has light brownish-gray coatings on structural faces
and is mottled with light gray and strong brown. The
substratum extends to a depth of about 60 inches and is
dark yellowish-brown gravelly sandy loam,

Available moisture capacity is moderate, and perme-
ability is slow. The water table is within 6 to 18 inches of
the surface during winter and spring. Most limitations
are related to the slow permeability and the seasonal high
water table,

Representative profile of Tyler silt loam, in a cultivated
field 21/ miles north of Cooperstown :

Figure 14.~Typical area of Strip mines that has not been backfilled.
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Ap—oO to 8 inches, dark-brown (10YR 4/3) silt loam ; weak, fine,
granular structure; friable, nonsticky and nonplastic;
very strongly acid; abrupt, smooth boundary.

B1—8 to 11 inches, yellowish-brown (10YR 5/4) silt loam;
few, fine, prominent, light brownish-gray (10YR 6/2)
mottles; weak, medium, subangular blocky structure;
friable, slightly sticky and slightly plastic; very
strongly acid; clear, wavy boundary.

B2t—11 to 19 inches, light brownish-gray (10YR 6/2) silty clay
loam; few, medium, prominent, light yellowish-brown
(10YR 6/4) mottles and common, fine, faint, light-
gray (N 7/0) mottles; moderate, medium, prismatic
structure ; friable, sticky and plastic; thin, continuous
clay films on ped faces and in pores; strongly acid;
clear, wavy boundary.

Bx—19 to 42 inches, brown (10YR 5/3) silty clay loam; light
brownish-gray (10YR 6/2) coating on prism faces;
many, medium, prominent, light-gray (10YR 6/1) and
strong-brown (7.5YR 5/6) mottles; moderate, very
coarse, prismatic structure parting to moderate, thick,
platy; firm and brittle, slightly sticky and slightly
plastic; thin, continuous clay films on ped faces and in
pores ; medium acid ; clear, wavy boundary.

TIC—42 to 60 inches, dark yellowish-brown (10YR 4/4)
gravelly sandy loam; massive; loose, nonsticky and
nonplastic ; 40 percent gravel ; medium acid.

The solum ranges from 40 to 60 inches in thickness. Depth
to bedrock is more than 6 feet. Depth to the fragipan ranges
from 15 to 24 inches. The gravel content ranges from 0 to 2
percent throughout the solum. The Ap horizon is dark brown
(10YR 4/3) to dark grayish brown (10YR 4/2). The B1 horizon
ranges from silty clay loam to silt loam, and the B2t horizon is
heavy silt loam or silty clay loam. The Bx horizon has light
brownish-gray (10YR 6/2) to gray (10YR 5/1) ped surfaces
and brown (10YR 5/3) to yellowish-brown (10YR 5/6) ped
interiors. It ranges from clay loam to silty clay loam.

Tyler soils are associated on terraces with the well drained
Allegheny and Alton soils, the moderately well drained
Monongahela soils, and the somewhat poorly drained to
po_orly drained Rexford soils. They are less sandy than Rexford
soils and contain fewer coarse fragments in the B2 and Bx
horizon than those soils.

Tyler silt loam (Ty).—This nearly level soil is on ter-
races near streams in the western part of the county. In-
cluded with it in mapping were small areas of Rexford
and Monongahela soils. About three-fourths of the acreage
of this Tyler soil has been cleared and cultivated. The
major limitations are the seasonal high water table and the
restricted permeability. Capability unit I1Tw-1.

Urban Land

Urban land is almost completely covered with buildings
and pavement. It is mostly on terraces and flood plains.
Because so much of the surface is covered, identification
of the soils is impossible. In many places, the original soil
profile has been completely destroyed.

Urban land is used for home sites, shopping centers,
‘schools, factories, railroads, and other industrial facilities.
Most of this land is in Franklin and Oil City.

Urban land-Monongahela complex (Um).—This is a
complex mixture of Urban land and Monongahela silt
loam, so intermingled that it was impractical to map them
separately. About 65 percent of the acreage is Urban land,
and 35 percent is Monongahela silt loam, 0 to 3 percent
slopes. Urban land ranges from well drained to poorly
drained, and Monongahela silt loam is moderately well
drained. Small arcas of Urban land in Oil City and Frank-
lin are subject to flooding.

Included with this unit in mapping were small areas of
Allegheny soils and small areas of Urban land on uplands.

The engineering properties of this mapping unit are
extremely variable. A thorough investigation is needed
of each individual site to determine its suitability for the
proposed use. This unit has no capability classification be-
cause it varies widely in suitability for farming.

Wharton Series

The Wharton series consists of deep, gently sloping and
sloping, moderately well drained soills on uplands. These
soils formed in material weathered from clay shale. Slopes
are concave. The native vegetation is mixed oaks, maple,
cherry, and ash.

A representative profile has a dark-brown silt loam plow
layer about 9 inches thick. The subsoil extends to a depth
of 40 inches. To a depth of 30 inches, it is yellowish-brown,
friable silty clay loam and shaly silty clay loam mottled
with gray below a depth of 18 inches. Below a depth of 30
inches, it is strong-brown, firm shaly clay mottled with
oray. The substratum is strong-brown very shaly silt loam.

shale bedrock is at a depth of 49 inches.

Available moisture capacity is moderate, and permeabil-
ity is slow. The water table is 18 to 36 inches below the
surface during winter and spring. Most limitations are
related to the slow permeability and the seasonal high
water table.

Representative profile of Wharton silt loam, 3 to 8 per-
cent slopes, in a cultivated field 15 miles west of Venus:

Ap—O0 to 9 inches, dark-brown (10YR 4/3) silt loam; weak,
fine, granular structure; friable, nonsticky and non-
plastic; 10 percent shale fragments ; medium acid if
limed ; abrupt, smooth boundary.

B21t—9 to 18 inches, yellowish-brown (10YR 5/4) silty clay
loam; moderate, medium, subangular blocky struc-
ture; friable, sticky and plastic; thin, continuous clay
films on ped faces; 10 percent shale fragments; me-
dium acid ; clear, wavy boundary.

B22t—18 to 30 inches, yellowish-brown (10YR 5/6) shaly silty
clay loam; gray (10YR 5/1) coating on prism faces;
many, medium, distinet, gray (10YR 5/1) mottles;
moderate, medium, prismatic structure; friable, sticky
and plastic; thin, continuous clay films on ped faces;
15 percent coarse fragments; strongly acid; clear,
wavy boundary.

B3t—30 to 40 inches, strong-brown (T.5YR 5/8) shaly clay;
gray (5Y 5/1) coating on prism faces; many, mediunt,
distinet, gray (5Y 5/1) mottles; moderate, coarse,
prismatic structure; firm, sticky and plastic; thin,
continuous clay films on ped faces; 30 percent shale
fragments; strongly acid; clear, wavy boundary.

C—40 to 49 inches, strong-brown (7.5YR 5/8) very shaly silt
loam ; massive; friable; 85 percent shale fragments;
strongly acid ; clear, wavy boundary.

R—49 inches, rippable shale bedrock.

The solum ranges from 40 to 54 inches in thickness. The
depth to bedrock ranges from 4 to 6 feet. The shale content
ranges from 0 to 15 percent in the Ap, B21t, and B22t horizons
and from § to 40 percent in the B3t horizon. The Ap horizon is
dark brown (10YR 4/8) to dark grayish brown (10YR 4/2).
The B21t horizon is brown (10YR 65/3) to yellowish-brown
(10YR 5/4) silty clay loam to gilty clay. The B22t horizon
ranges from yellowish-brown (10YR 5/6) or strong-brown
(7.6YR 5/6) to brown (10YR 5/3) silty clay loam to silty clay
and has gray (10YR 5/1) prism faces. The B3t horizon is
strong-brown (7.5YR 5/8) or yellowish-brown (10YR 5/8) silty
clay loam to shaly clay and has gray (5Y 5/1) prism faces.

Wharton soils are associated on the landseape with the
well-drained Gilpin soils, the somewhat poorly drained Cavode
soils, and the poorly drained Armagh soils.
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Wharton silt loam, 3 to 8 percent slopes (WhB).—This
soil is on hilltops and upland benches. It has the profile
described as vepresentative of the series,

Included with this soil in mapping were small nearly
level areas, a few acres of soils that have neutral reaction
in the subsoil, and small areas of Cavode soils. )

About three-fourths of the acreage of this Wharton soil
has been cleared and cultivated. The major limitations are
the erosion hazard, the restricted permeability, and the sea-
sonal high water table. Capability unit ITe-1.

Wharton silt loam, 8 to 15 percent slopes (WhC).—
This soil is on concave hillsides. Included with it in map-
ping were a few areas where slopes are steeper than 15 per-
cent, a few aveas of soils that have neutral reaction in the
subsoil, and small areas of Cavode soils.

About three-fourths of the acreage of this Wharton soil
has been cleared and cultivated. The major limitations ure
the evosion hazard, the slope, the restricted permeability,
and the seasonal high water table. Capability unit ITTe-2.

Wooster Series

The Wooster series consists of deep, gently sloping to
very steep, well-drained soils on uplands, These soils
formed in material weathered from glacial till containing
sandstone, shale, and some limestone. Slopes are convex.
The native vegetation is chiefly mixed oaks, maple, ash,
and black cherry. )

A representative profile has a dark-brown gravelly silt
loam plow layer about 9 inches thick. The subsoil extends
to a depth of 47 inches. To a depth of about 36 inches, it
is yellowish-brown, friable gravelly silt loam. Below that
depth, it is yellowish-brown, brittle and firm gravelly loam.
The substratum extends to a depth of about 60 inches or
more and is brown gravelly sandy loam.

Available moisture capacity is moderate, and permeabil-
ity is moderately slow. Most limitations are related to the
high gravel content and the restricted permeability.

Representative profile of Wooster gravelly silt loam, 15
to 25 percent slopes, in a cultivated field about 1 mile north
of Hannagsville. This profile is identified as Pennsylvania
report numbers 67-37106 and 67-37107 in table 4, Iingi-
neering Test Data:

Ap—O0 to 9 Inches, dark-brown (10YR 4/3) gravelly silt loam;
wealk, fine, granular structure; friable, nonsticky and
nonplastic; 20 percent gravel; very strongly acid;
abrupt, smooth boundary.

B1—9 to 11 inches, yellowish-brown (10YR 5/6) gravelly silt
loam; moderate, medium, subangular blocky struc-
ture; friable, nonsticky and nounplastic; thin, dis-
continuous clay fiims on ped faces; 20 percent gravel ;
strongly acid; clear, wavy boundary.

B21t—11 to 22 inches, yellowish-brown (10YR 5/6) gravelly
silt loam; moderate, medium, subangular Dblocky
structure ; friable, slightly sticky and slightly plastic;
thin, continuous clay films on ped faces; 25 percent
gravel; strongly acid; clear, wavy boundary.

B22t—22 to 36 inches, yellowish-brown (10YR 5/8) gravelly
silt loam; moderate, medium, subangular blocky
structure; friable, slightly sticky and slightly plastic;
thin, continuous clay films on ped faces; 80 percent
gravel; strongly acid; clear, wavy boundary.

Bx—36 to 47 inches, yellowish-brown (10YR 5/4) gravelly

loam ; moderate, coarse, prismatic structure parting to
moderate, thick, platy; firm and brittle, nonsticky and

nonplastic; thin, continuous clay films on ped faces; 30
percent gravel ; strongly acid; abrupt, wavy boundary.

IIC—47 to 60 inches, brown (10YR 5/3) gravelly sandy loam :
massive; friable, nonsticky and nonplastic; 85 percent.
gravel ; medium acid.

The solum ranges from 40 to 60 inches in thickness. Depth
to bedrock is more than 6 feet. Depth to the fragipan ranges
from 30 to 40 inches. The gravel content ranges from 15 to 25
percent in the Ap horizon and from 10 to 80 percent in the B
horizon. The Ap horizon ranges from brown (10YR 5/3) to
dark grayish brown (10YR 4/2). The B2 and Bx horizons
range from silt loam to gravelly loam.

Wooster soils are associated on the landscape with the
moderately well drained Canfield soils, the somewhat poorly
dr{llined Ravenna soils, and the poorly drained Frenchtown
80118,

Wooster gravelly silt loam, 3 to 8 percent slopes
(WoB|.-—This soil is on convex hilltops on uplands. In-
cluded with it in mapping were a few areas of soils that
have a surface layer of silt loam and small areas of Can-
field soils. About three-fourths of the acreage of this
Wooster soil has been cleared and cultivated. The major
limitations are the erosion hazard, the high gravel content,
and the restricted permeability. Capability unit ITe-2.

Wooster gravelly silt loam, 8 to 15 percent slopes
(WoC).—This soil is on convex hillsides. Included with it
I mapping were a few areas of soils that have a surface
layer of silt Joam and small arcas of Canfield soils. About
three-fifths of the acreage of this Wooster soil has been
cleared and cultivated. The major limitations are the slope
and the erosion hazard. Capability unit IITe-3.

Wooster gravelly silt loam, 15 to 25 percent slopes
(WoD}.—This soil is on hillsides and valley sides. It has
the profile described as representative of the series.

Included with this soil 1n mapping were small areas of
Alton soils and Canfield soils.

About half the acreage of this Wooster soil has been
cleared and cultivated. The major limitations are the slope
and the erosion hazard. Capability unit IVe-1.

Wooster very stony silt loam, 8 to 25 percent slopes
(WsD).—This soil is on hillsides and valley edges. It has a
profile similar to the one described as representative of
the series, but it has a natural sequence of surface horizons
instead of a plowed surface layer. Stones and boulders 1 to
3 feet in diameter cover as much as 15 percent of the sur-
face area.

Included with this soil in mapping were small areas of
nonstony Wooster soils and small areas of Canfield soils.

Nearly all the acreage of this Wooster soil is wooded.
This soil is too stony for cultivation, The major limitation
is the stoniness. Capability unit VIs-2.

Wooster very stony silt loam, 25 to 45 percent slopes
(WsE).—This soil is on valley sides. It has a profile similar
to the one described as representative of the series, but it
has a natural sequence of surface horizons instead of a
plowed surface layer. Stones and boulders 1 to 3 feet or
more in diameter cover as much as 15 percent of the surface
area.

Included with this soil in mapping were small areas of
stony IHazelton soils.

Nearly all the acreage of this Wooster soil is wooded.
This soil is too stony and too steep for cultivation. The
major limitations are the steepness of slopes and the stoni-
ness. Capability unit VIIs-2,
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Formation, Morphology, and
Classification of the Soils

The first part of this section explains the main factors
that affect soil formation, and the second part tells how
major soil horizons form. The third part defines the cate-
gories in the system of classification currently used and
shows how the soils of Venango County are classified in
that system. The fourth part contains three tables showing
data on physical properties, chemical properties, and per-
colation rates for selected soils.

Formation of Soils

Soils form through the interaction of five major factors.
These factors are climate, plant and animal life, parent
material, topography, and time. The relative influence of
each factor generally varies from place to place. Local
variations in soils are due to differences in kind of parent
material and in topography and drainage. In places one
factor may dominate the formation of a soil and determine
most of its properties.

Climate

The climate of Venango County is a humid, continental
type marked by extreme seasonal temperature changes.
The county has annual precipitation of about 40 to 42
inches and a mean annual temperature of about 49° F.
Rainfall is nearly uniform during the growing season of
May through September ; it averages about 14 to 20 inches.
The cool temperature is an important factor in the ac-
cumulation of organic matter in the surface layers of the
soils. For more detailed information on climate, refer to
the section “General Nature of the County.”

Plant and animal life

Living organisms, such as plants, animals, bacteria, and
fungi, contribute to a number of soil properties. Plants
provide the bulk of soil organic matter which affects soil
fertility and the color of the surface layer. Plant roots and
such animals as earthworms, cicada, and burrowing
rodents help to keep the soil open and porous. Bacteria
and fungi decompose the vegetation, thus releasing nutri-
ents for plant food. Man has greatly influenced the soil
surface where he has cleared forests and plowed land. He
has added fertilizers, mixed some of the soil horizons, and
has moved soil material from place to place.

Parent material

Parent material is the unconsolidated mass from which
soils form. It influences the initial mineralogical and
chemical composition of the soil and the rate and balance
of soil-forming processes.

In Venango County, soils formed in glacial till; sand-
stone, siltstone, and shale residuum; colluvium; glacial
outwash ; and recent alluvium. Table 10 shows the parent
material in which the soils of Venango County formed.
Soils that formed entirely in glacial till are in the north-
western half of the county. A compact subsoil is their
distinguishing characteristic. Canfield, Hanover, and Al-
vira soils are examples. Examples of soils formed in

residuum are Wharton and Hazleton soils. Soils that
formed in colluvium occur at the base of slopes in the
western part of the county. Ernest and Brinkerton soils
are examples. Soils, such as Pope, Philo, and Atkins soils,
that formed in water-laid material or recent alluvium
have little or no profile development.

Topography

Venango County is in glaciated and unglaciated sections
of the Allegheny Plateau of the Appalachian Highlands
}4), mostly within the Allegheny River drainage system.

n places the plateau is dissected to depths of several hun-
dred feet. The walls of the Allegheny Valley rise sharply
to the dissected plateau. In many places there is as much
as 500 feet difference in elevation in one-fifth of a mile.

Within the plateau itself there may be a difference in
elevation of 200 feet between the top of the plateau and
lower clevations. Average elevations over much of the
county are between 1,100 and 1,500 feet above sea level.
The uplands are gently sloping over broad areas, and side
slopes are sloping to steep. The shape of the land surface,
commonly called the lay of the land; the slope; and the
position in relation to the water table have had great
influence on the formation of soils in the county. Sloping
soils, which formed where runoff is medium to rapid,
generally are well drained ; have a bright-colored, unmot-
tled subsoil; and in most places are leached to a greater
depth than wetter soils in the same general area. More
gently sloping soils, which formed where runoft is slower,
are often wet for short periods of time and are mottled
in the subsoil. Level soils or soils in slight depressions,
which formed in areas where the water table is at or near
the surface for long periods, show evidence of wetness to a
marked degree. They have a dark-colored, thick surface
layer and a strongly mottled or grayish subsoil. The
length, steepness, and configuration of the slopes and the
permeability of the soil material influence the kind of soil
that forms from place to place. Local differences in soils
are largely the result of differences in parent material and
topography.

Time

The effect of climate, relief, and living organisms in
changing parent material into soil is governed by the time
these factors have been in action. The degree of profile
development generally indicates the age of a soil.

The Pope, Philo, and Atkins soils are on flood plains
and are younger than other soils of the county. Organic
matter has accumulated in the surface layer, but the sub-
soil horizons are less distinet than those in soils of the up-
lands and terraces. The soils on glaciated uplands are of
different ages. The soils that formed in older glacial mate-
rial have moderate development in the B horizon and are
strongly leached. Examples of this glacial era are the
Hanover and Alvira soils. The soils that formed in
younger glacial material, however, show moderate devel-
opment in the B horizon and are moderately leached. Soils
of the Canfield and Wooster series are examples. The old-
est soils in the county are found in nonglaciated areas in
the eastern part of the county. They have well-developed,
distinet, argillic horizons. Wharton and Cavode are typi-
cal soils in this area.
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Interrelationship of Soils

Table 10 shows the position, pavent material, and drain-
age relationship of soils in Venango County.

Morphology of Soils

The first part of this subsection is a brief description of
the horizon nonmenclature. The second part describes the
processes involved in horizon development. .

The results of the soil-forming factors are reflected in
the different horizons developed in a soil profile. The soil
profile extends from the surface downward to materials
that are little altered by the soil-forming processes.

Most soils contain three major horizons, called A, B, and
C (20). These major horizons may be further subdivided
by the use of subscripts and letters to indicate changes
within one horizon. An example would be the B2t hori-
zon, a layer within the B horizon that contains trans-
located clay illuviated from the A horizon.

The A horizon is the surface layer. It consists of an Al
horizon, which has the largest accumulation of organic

matter, and an A2 horizon, which has maximum leaching,

or eluviation of clay and iron. The A2 horizon of some
soils in Venango County shows the brownish colors that
result from oxidation of 1ron.

The B horizon underlies the A horizon and is commonly
called the subsoil. It is the horizon of maximum accumula-
tion, or illuviation of clay, iron, aluminum, or other com-
pounds leached from the A horizon. In some soils the B
horizon formed by alteration in place rather than by il-
luviation. Alteration can be caused by the oxidation and
reduction of iron or by the weathering of primary sili-
cates to clay minerals. The B horizon has blocky or pris-
matic structure and is generally firmer and lighter colored
than the A1l horizon but darker colored than the C hori-

Zon.
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The C horizon is below the B hovizon. It consists of
materials that may have been modified by weathering, but
1t is relatively unaflected by the biological, physical, and
many chemical changes involved in formation of the A
and B horizons. If no B horizon has formed, the C horizon
is directly below the A horizon.

Several processes affect the formation of soil horizons in
the soils of Venango County. These include the accumula-
tion of organic matter, the leaching of soluble salts, the
reduction and translocation of iron, the formation of soil
structure, and some translocation and loss of clay mine-
rals, aluminum, silica, and iron. These processes are con-
tinually taking place, generally at the same time through-
out the profile.

The accumulation of organic matter takes place with
the decomposition of plant residue. This process darkens
the surface layer and helps to form the A1 horizon.

It is believed that in order for soils to have distinct soil
horizons, lime and other soluble salts are leached before
the translocation of clay minerals. Many factors affect this
leaching, such as the kinds and amount of salts originally
present, the depth to which the soil solution percolates,
and the texture of the soil profile.

An important process of soil horizon formation in
Venango County 1s the formation and translocation of
clay minerals. The kinds and amount of clay minerals in a
soil profile depend on the kinds and amount of minerals in
the parent material. The amount of clay varies from one
soil horizon to another. Clay minerals are generally moved
from the A horizon down into the B horizon. Evidence of
such movement is greater clay content of the B horizon
and clay films on ped faces, in pores, and along root chan-
nels in many soils. Clay films in the B22t horizon of
Wharton silt loam are evidence of clay mineral transloca-
tion.

The oxidation. and reduction of iron are associated
mainly with the height of the water table. The yellowish-

TaBLe 10.—Position, parent material, and drainage relationships of the soils

Parent material Well drained Moderately Somewhat Poorly drained
well drained poorly drained
SorLs oF UpPLANDS
Glacial till:
Moderately leached ..o __. Wooster____________ Canfield_.__._....__ Ravenna_..________ Trenchtown.
Strongly leached_ - . oo e.- Hanover- . .. _______ Hanover- ..o ... Alvira___ .. _____ Frenchtown.
Shale and siltstone. - - - oo cmcmeemean Gilpin. oo Wharton. . ......._. Cavode_ - _______+_ Armagh.
ColluvitmM e - - o oo e e e Ernesto - oo e e Brinkerton.
Sandstone, siltstone, and shale________ Hazleton. ...._.____ Cookporto |l
So1us or TERRACES
Glacial outwash: :
Silt loam over spratified gravel, sand, | Allegheny._.___.___._ Monongahela. ... Tylero e
and silt.
Stratified gravel, sand, and silt_._.____ Alton_ Rexford________.____ Rexford.
SotLs oF THE FLoop PLaIns
Recent alluvium_ & oo ceeceeceaeoo Popeecee . Philo. oo e Atkins.
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brown B horizon of such well-drained soils as Wooster
and Gilpin soils indicates the presence of oxidized iron
compounds and the absence of a water table within the
profile. Brownish or yellowish soils mottled with gray
mdicate some reduction of iron resulting from a seasonal
high water table. Poorly drained soils, such as Brinkerton
soils, have a grayish B horizon, which is indicative of iron
reduction caused by a year-round high water table.

A fragipan has formed in the subsoil of many moder-
ately well drained and somewhat poorly drained soils.
Hanover, Alvira, and Canfield soils are examples. The
fragipan is firm and brittle when moist and hard when
dry. Clay, silica, and oxides of aluminum are the most
likely cementing agents that cause the brittleness and hard-
ness. Soil particles are tightly packed so that bulk density
is high and pore space is low.

Classification of Soils

Soils are classified so that we can more easily remember
their significant characteristics. Classification enables us
to assemble knowledge about the soils, to see their relation-
ship to one another and to the whole environment, and to
develop principles that help us to understand their be-
havior and their response to manipulation. First through
classification, and then through use of soil maps, we can
apply our knowledge of soils to specific fields and other
tracts of land.

The narrow categories of classification, such as those
used in detailed soil surveys, allow us to organize and appl
kmowledge about soils in managing farms, fields, and wood-
lands; in developing rural areas; in engineering work;
and in many other ways. Soils are placed in broad classes
to facilitate study and comparison in large areas, such as
countries and continents,

The system of soil classification currently used was
adopted by the National Cooperative Soil Survey in 1965.
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Because this system is under continual study, readers in-
terested in developments of the current system should
search the latest literature available (21).

The current system of classification has six categories.
Beginning with the broadest, these categories are the order,
the suborder, the great group, the subgroup, the family,
and the series. The criteria for classification are soil prop-
erties that are observable and measurable. The properties
are chosen, however, so that the soils of similar genesis are
grouped together. In table 11, the soil series of Venango
County are placed in three categories of the current sys-
tem. Classes of the current system are briefly defined in the
following paragraphs.

Orprr.—Ten soil orders are recognized. The properties
used to differentiate among soil orders are those that tend
to give broad climatic groupings of soils. The two excep-
tions to this are the Entisols and Histosols, which occur in
many different climates. Each order is named with a word
of three or four syllables ending in sol (Ent-i-sol). As
shown in table 11, four soil orders are represented in Ve-
nango County : Inceptisols, Ultisols, Alfisols, and Entisols.

Susorper.—Each order is subdivided into suborders,
primarily on the basis of those soil characteristics that
seem to produce classes that have the greatest genetic simi-
larity. The suborders narrow the broad climatic range per-
mitted in the orders. The soil properties used to separate
suborders are mainly those that reflect either the presence
or absence of waterlogging or soil differences that result
from the climate or vegetation. The names of suborders
have two syllables, the last of which indicates the order.
An example is Aquent (Aqu, meaning water or wet, and
ent, from Entisol). Suborders are not shown in table 11.

GreAT crOUP.—Suborders are divided into great groups
on the basis of uniformity in the kinds and sequence of
major soil horizons and features. The horizons used to
make separations are those in which clay, iron, or humus
has accumulated ; those that contain a pan that interferes

TasLe 11.—Classification of sotl series into higher categories

Series Family Subgroup Order
Allegheny._____________ Fine-loamy, mixed, mesic_ ... ___._.______. Typic Hapludults_ ... _________ Ultisols.
Alton_ o . _________ Loamy-skeletal, mixed, mesic_ - o ____.______. Typic Dystrochrepts_ ... ____.__ Inceptisols.
Alvira_ .. ________ Fine-loamy, mixed, mesic_ ... _________.._. Aeric Fragiaquults.._________ e Ultisols.
Armagh__ . _______ Clayey, mixed, mesiC. - - - o ce oL Typic Ochraquulbs..___.___________ Ultisols.
Atkins____.___________ Fine-loamy, mixed, acid, mesic. ... ______.____. Typic Fluvaquents__..___ ... _____ Entisols.
Brinkerton..._________ Fine-silty, mixed, mesic. - o o ... __ Typic Fragiaqualfs. . _ ... ______ Alfisols.
Canfield_ ... _________ Fine-loamy, mixed, mesie.___.______________.__.__._.{ Aquic Fragiudalfs_._ .__._.__________ Alfisols.
Cavodeoo oo o____ Clayey, mixed, mesiC .o . Aeric Ochraquults. ... ___________ Ultisols.
Cookport_ ... ________ Fine-loamy, mixed, mesic_____________________.______ Aquie Fragiudults________________ Ultisols.
BErnesto . ... __ Fine-loamy, mixed, mesic..._ ... ___.___ Aquic Fragindults_ ... _____________ Ultisols.
Frenchtown_____.____. Fine-loamy, mixed, mesic_ .. .. __.______ Typic Fragiaqualfs_______________. Alfisols.
Gilpin_.oo . .__ Fine-loamy, mixed, mesic_ ... __ . _____________ Typic Hapludults. .. ___________.___ Ultisols.
Hanover....__________ Fine-loamy, mixed, mesic__________________________ Typic Fragiudults_ ... ______.__._. Ultisols.
Hazleton. .. _.__.... Loamy-skeletal, mixed, mesic. ... _____________ Typic Dystrochrepts._...______. ___ Inceptisols.
Monongahela_.__._.___ Fine-loamy, mixed, mesic oo Typic Fragiundults_ . __._______. ____ Ultisols.
Philo_. .. Coarse-loamy, mixed, mesic. .- .o __________ Fluvaquentic Dystrochrepts_ .. ..__. Inceptisols.
Pope._ o ________.. Coarse-loamy, mixed, mesic. ... ______ Fluventic Dystrochrepts...___. _____ Inceptisols.
Ravenna.____________ Fine-loamy, mixed, mesic . oo o ________ Aeric Fragiaqualfs.__________._____ Alfisols.
Rexford. ... . ....... Coarse-loamy, mixed, mesic. .. oo _._.. Aeric Fragiaquepts_ - ..__._ ____:_| Inceptisols.
Strip mines_ _-____._.. Loamy-skeletal, mixed, acid, mesic__ ... ______._____ “Typic Udorthents_ ... __.. ... Intisols.

yler . Fine-silty, mixed, mesic.. . .. __________. Aeric Fragiquults__________ _______ Ultisols.
Wharton______________ Clayey, mixed, mesic....... O Aquic Hapludults. o ______ ._____._. Ultisols.
Wooster. oo _____.__ Fine-loamy, mixed, mesic.._ ... . _________. Typic Fragindalfs_ . ... .. __. Alfisols.
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with the growth of roots or movement of water, or both;
and those that have a thick, dark-colored surface horizon.
The features used are the self-mulching properties of clay,
soil temperature, major differences in chemical composi-
tion (mainly ecalcium, magnesium, sodium, and potas-
sium), darl-red and dark-brown colors associated with
basic rocks, and the like. The names of great groups have
three or four syllables and are made by adding a prefix to
the name of the suborder. An example is Haplaquents
(Hapl, meaning simple horizons, aqu for wetness or water,
and ent, from Xntisol). The great group is not shown sepa-
rately in table 11, because it Is the Jast word in the name of
the subgroup.

Stnerour.—Great groups are divided into subgroups,
one that represents the central (typic) segment of the
group and others, called intergrades, that have properties
of one group and also one or more properties of another
great group, suborder, or order. Subgroups may also be
established if soil properties intergrade outside the range
of any great group, suborder, ov order. The names of sub-
groups are derived by placing one or move adjectives be-
fore the name of the great group. An example is Typic
Hapludults (a typical Hapludult). Allegheny soils are
Typic Hapludults.

Fariry.—Soil families are separated within a subgroup
primarily on the basis of properties important to growth
of plants or behavior of soils when used for engineering.
Among the properties considered are texture, mineralogy,
reaction, soil temperature, permeability, thickness of hori-
zons, and consistence. A family name consists of a series
of adjectives preceding the subgroup name. The adjectives
are the class names for texture, mineralogy, and so on, that
are used as family differentiae (sec table 11). An example
is the fine-loamy, mixed, acid, mesic family of Typic Flu-
vaquents.

Serms.—The series has the narvowest range of charac-
teristics of the categories in the classification system. It is
defined under the heading “How This Survey Was Made.”

Laboratory Characterization Data °

In Venango County, soils of the Alvira, Canfield, Cook-
port, and Monongahela series were sampled for laboratory
analysis. Tables 12, 13, and 14 show physical, chemical,
mineralogical, and percolation data resulting from the
analysis. Descriptions of the soils sampled are contained
in the section “Descriptions of the Soils.”

Methods of analysis

Coarse fragments larger than 19 millimeters (34 inch)
in diameter were sieved from each sample, weighed in the
field, and discarded. At the laboratory the samples were
crushed with a wooden rolling pin and sieved to remove
remaining coarse fragments larger than 2 millimeters.
Coarse-fragment data are presented as percent by weight,
based on the weight of coarse fragments plus air-dried
soil. Volume percentage of coarse fragments was calcu-
lated by first multiplying the weight percentage by the
bulk density of the total soil mass and then dividing by

¢ Samples were collected and laboratory determinations and in-
terpretation of data were made by R. P, MATELSKT. R. L. CUNNING-
uAM, R. W. RaNNEY, I J. CroLkosz, and the staff of the Penngyl-
vania State University Soil Characterization Laboratory.
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the density of the coarse fragments. Particle-size distribu-
tion of material smaller than 2 millimeters was determined
by the pipette method (8) and is presented as weight per-
cent of oven-dried material.

When possible, triplicate 1- by 2-inch cores were taken
from each horizon with a modified Uhland core sampler
(18, 19). Bulk density of the material smaller than 2 milli-
meters In the cores was determined by subtracting the
weight and volume of coarse fragments from the total
weight and volume. Bulk density of the total soil mass
was calculated by taking into account the weight percent
(bulk sample) and density of the coarse fragments and
the weight percent (bulk sample) and bulk density of the
material smaller than 2 millimeters. Density of coarse
fragments was measured on the density of those found in
the cores. Both bulk-density values correspond to moisture
content as found at sampling time.

Cores were also equilibrated at l4-bar on a tension
plate (19),and percent moisture by weight was determined
and calculated on the basis of material smaller than 2
millimeters with the assumption that no water was in the
coarse fragments. The percent moisture by weight of sieved
material smaller than 2 millimeters was determined at 15
bars in a pressure membrane apparatus (79). Available
molsture capacity was estimated by subtracting percent
moisture at 15-bar tension from that at 14-bar tension
and multiplying by the percentage of material smaller
than 2 millimeters and the bulk density of the total soil
mass in order to express the available water as a percent
by volume.

_ Organic carbon content was determined by a modifica-
tion (74) of the Walkley-Black wet oxidation method.
The Kjeldahl method (3) was used for determination of
total nitrogen content.

Calcium, magnesium, sodium, and potassium were ex-
tracted with neutral 1/ ammonium acetate solution (74),
except in calcareous samples, where a barium chloride-
triethanolamine extraction was used for caleium and mag-
nesium (7). Calcium and magnesium were determined Lt):y
atomic absorption spectrophotometry, and sodium and
potassium were determined by flame emission spectro-
photometry. A barium chloride-triethanolamine extract,
pH 8.1, was back titrated with 0.05¥ hydrochloric acid
solution to determine extractable acidity (17). Cation ex-
change capacity is the sum of extractable calcium, mag-
nesium, sodium, potassium, and acidity (aluminum is in-
cluded in the acidity measurement). Aluminum was ex-
tracted with 1& potassium chloride and determined by the
aluminon method (6).

. Sdoﬂ. pH was] nmtz]tsur(}ad c{vli)th a pH meter and glass elec-
irode on samples that had been air dri i :1 soi
proce on s tqo. n air dried using a 1:1 soil

Clay minerals were identified by X-ray diffraction
using Geiger counter and chart recorder using a cop-
per target. Before the X-ray analysis, the air-dried
samples were treated with hydrogen peroxide to de-
stroy organic matter. Iron oxides were removed by sodi-
um  dithionite-citrate-bicarbonate extraction (72), and
iron content was determined colorimetrically with ortho-
phenanthroline. Clay (particles smaller than 0.002 milli-
meter) was separated with a centrifuge; one portion was
then saturated with potassium ions and one portion with
magnesium ions. The suspensions of clay were placed on
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glass slides, allowed to air dry, and used to obtain diffrac-
tion traces, The magnesium-saturated slide was vapor
solvated with ethylene glycol, and the potassium slide was
heated to 300° C. and 550° C., successively. Diffraction
traces were interpreted on the basis of peak height and
relationship to known soil-clay mixtures by a method
developed by Dr. L. J. Johnson, associated professor of
soil mineralogy. Estimates were made to the nearest 5 to
10 percent.

The percolation rates shown in table 14 were determined
as outlined by the U.S. Public Health Service (23). Four
holes of 4-inch diameter and four holes of 12-inch diameter
were dug to a 36-inch depth near each sampling site. After
presoaking the previous day, the depth of water in the
holes was adjusted to 6 inches from the bottom and the
rate of water level decrease was measured in inches per
hour while maintaining the water level between 4 and 6
inches from the bottom. The test was run continuously for
several hours.

Summary of data

Particle-size distribution and coarse-fragment content.—
The size of the various mineral particles in these soils is
%overned chiefly by the parent material in which the soils

ormed. The Canfield and Alvira soils inherit the rock
fragments, sand, silt, and clay that were in the parent

lacial till. Monongahela soils formed in sediments depos-
ited by moving water and, thus, have well-sorted particle-
size distribution. Cookport soils formed in residuum of
weathering sandstone. The sandstone, more nearly silt-
stone at this particular site, has been broken down by
weathering to primary mineral particles. Some unweath-
ered pieces remain as coarse fragments or coarse sand. Al-
teration and breakdown of the primary mineral particles
themselves have been relatively minor in all these soils.
Movement of clay downward in the soil is indicated by the
presence of clay films and by the slightly higher clay con-
tent in the B horizon, as shown in table 12. Clay accumula-
tion is not strongly evident in most soils of Venango
County.

Content of coarse fragments in these soils is not a limita-
tion for most uses. The medium texture of the fine earth
(smaller than 2 millimeters) is favorable for most uses.
The chief limiting factors in these soils are explained in
subsequent paragraphs.

Bulk density—DBulk density is an expression of the
weight of soil (oven-dry basis) per unit of bulk volume
(volume including pore space). Low bulk-density values
of 1.25 or less indicate a high percentage of pores and a
high degree of aeration, unless soil is waterlogged. Soils
that have low bulk density are generally desirable for
farming. The subsoil generally has a bulk density of at
least 1.4 grams per cubic centimeter, based on material
smaller than 2 millimeters. Bulk-density values of 1.7 or
higher in medium-textured and fine-textured horizons
indicate compactness and restricted permeability. All the
soils listed in table 12 have fine earth bulk densities near
or above 1.7 grams per cubic centimeter in some part of
the subsoil. This is typical of the dense, slowly permeable
fragipan layer found in many soils of the county. The
fragipan impedes free drainage of water through the soil
and also prevents penetration of most plant roots. The

fragipan places major limitation on these soils for many
uses.

The bulk density of the whole soil, including coarse
fragments, is not a good indicator of soil compactness,
since the magnitude varies with the amount anc{ density
of the fragments. It would be useful, for instance, in esti-
mating the total weight of material taken from an excava-
tion of known volume.

Awailable moisture capacity—The 14-bar moisture de-
termination is a rough approximation of the field mois-
ture capacity, or the amount of water held against gravity
after drainage through the soil has essentially stopped.
The 15-bar moisture determination is an approximation
of the permanent wilting point, or the soil water content
at which plants wilt without recovery. Subtraction of the
moisture held at 15 bars from that held at 14-bar tension
gives an estimate, on a weight-percentage basis, of the
moisture available to plants. In table 12 this available
moisture capacity figure is reported on a volume basis or
in inches of water per inch of soil and has heen adjusted to
show the effect of coarse fragments, which hold little or no
available water.

Available moisture capacity is generally moderately
high, which is typical for medium-textured soils. These
data must be used very carefully, however, in any attempt
to relate them to moisture supplies for plants under field
conditions. It should be remembered that plant roots gen-
erally penetrate very little of the fragipan, or Bx horizon,
so that the effective depth of soil from which the plants
can use water is reduced where a fragipan is present. On
the other hand, a fragipan restricts free drainage of water
and causes soils to remain wet for longer than normal peri-
ods in spring or after heavy rain.

Organic carbon and nitrogen.—~For most surface hori-
zons, the organic carbon value multiplied by two gives an
estimate of the content of total organic matter. I'or ex-
ample, the Ap horizon of the Alvira soil contains slightly
more than 4 percent organic matter by weight and about
96 percent mineral material. The percentage of organic
matter on a volume basis would be perhaps two or three
times more, since organic matter is much less dense than
soil mineral material. Organic matter, mostly dark, hum-
ified material, has beneficial effects on the structure and
workability and the nutrient-holding capacity. Organic
matter is concentrated in the surface layer, where plants
and other organisms leave most of their remains for decay.

Soil organic matter contains nitrogen, which becomes
available to plants only when released by microbial activ-
ity. The surface horizon of a typical farm soil has a car-
bon-nitrogen ratio of 10 to 12. Soils under forest, such as
the Cookport soils shown in table 13, have a higher carbon-
nitrogen ratio because the carbonaceous material decom-
poses more slowly in a forest environment. The lower
carbon-nitrogen ratio in the subsurface horizon is prob-
ably due to fixing of nitrogen on clay minerals.

Extractable cations—Some soil mineral and organic
particles absorb positively charged ions (cations), includ-
ing calcium, magnesium, sodium, and potassium (bases) ;
as well as acidic cations, including aluminum and hydro-
gen ions (acidity reported in table 13 includes aluminum).
All these cations are held in the soil against leaching by
water but may be displaced by other cations in solution.
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TasLe 12.—Physical

[Dashes in columns indicate material

Particle-size distribution (less than 2.0 mm.)
Soil series and Depth '
sample number Horizon from Very | Coarse (Medium| Fine | Very Silt Total Total Total |
surface | coarse sand sand | sand | fine sand silt; clay
sand (1.0~ (0.5- ((0.25-] sand (2.0-| (0.05- (less
(2.0~ 0.5 0.25 0.10 [(0.10-] (0.05- | (0.005- 0.05 0.002 than
1.0 mm.) mm.) [mm.) | 0.05 0.005 0.002 mm.) mm.) 0.002
mm.) mm.) | mm.) mm.) mm.)
Alvira: In. Pet. Pet. Pet. Pet. Pet. Pet, Pet. Pet. Pet. Pet.
S66 Pa 61-4-1 Ap 0-7 1.0 1.2 1.8 1.3 .9 41.7 8.3 8.2 68. 9 22.9 |
2 Bl 7-14 1.3 1.6 2.3 3.8 4.7 37. 4 8.0 13.5 62. 3 24.0 |
3 B2t 14-21 .2 1.5 3.7 4, 4 6.0 35, 6 7.0 15. 8 61.1 23. 1
4 Bxlg 21-29 1.2 2.5 5.7 7.5 7.9 27.9 6.7 24. 7 51.0 24, 4
5 Bx2g 29-37 2.9 4, 1 851113107 22.7 9.0 37.5 41,1 21.3 |
6 Bx3g,Bx2g 37-43 2.7 3. 4 80| 1L6| 114 23.3 8.9 37.1 42. 8 20. 2 |
7 Bx4g, Bx2g 43-55 1.9 3.1 0.1 11.7]11.6 23.3 5. 8 37.2 42, 2 20. 6
8 Bx3g 55-72 4.7 5 2 10,3 12.8 ] 11.5 21.1 5.5 44. 5 39. 6 15.9 |
Canfield:
866 Pa 61-7-1 Ap 0-10 1.2 2.0 7.5 3.7 2.1 38. 4 11. 4 16. 4 62. 4 21. 2
2 Bl 10-13 .9 1.8 1.9 20| 2.8 42.3 11. 0 9.5 67. 5 23.0
3 B21t 13-19 .8 1.2 1.6 2.8 3.6 35. 4 6.3 10. 0 61. 2 28. 8
4 B22t 19-22 1. 4 2,2 5. 4 7.0 7.3 22. 1 4.8 23. 4 50. 2 26. 4
5 Bxlg 22-37 2.0 4.3 9.9117.3 | 15. 7 13. 2 2.9 49. 2 36.0 14. 8
6 ITBx2 37-47 5.5 6. 6 17.6 1 19.0 | 13. 6 12,3 1.9 62. 3 27. 2 10. 5
7 TIB31 47-57 4. 6 7.8 1711 19.2 | 12. 0 12. 9 2.4 60. 7 27.3 12.1
8 11832 57-62 59 7.7 16.1 | 17.6 | 14. 7 115 2.0 62. 0 30. 9 7.1
Cookport:
366 Pa 61-2-1 01 |72 IS PP IS IUUNONIO RUIPON AU S
2 02 B/ 5m LU PRI U (S IR AR UNIIUIN N
3 Al 0-2 4. 4 4.2 3.7 6.3 | 18. 9 22. 5 3
4 A2 2-6 2.6 2.0 2.1 591223 26. 4 7
5 B1 6-13 3.2 3.6 3.4 7.3 1 22,1 22.7 6
6 B2t 13-20 3.4 4.1 4. 3 7.7 1 19.8 21.0 8
7 Bxlg 20-28 1.8 2.6 3.6 7.0 1 20. 8 21.7 7
8 Bx2g 28-38 2.5 3.0 3.4 6.5 1 205 21.0 6
9 C 38-60 6.0 4. 6 5.1 7.9 1 21.4 18. 5 6
Monongahela:
S66 Pa 61-10-1 Ap 0-10 .2 2.0 4.7 5.2 2.8 41.7 7.8 14. 9 65. 9 19. 2
2 Bl 10-14 ) 1.3 1.4 1.2 2.2 40. 7 10. 5 6.5 70. 6 22, 8
3 B2t 14-26 .4 . 8 2.2 2.4 1.9 41. 9 8.0 7.7 67. 7 24. 6
4 Bxl 26-38 .8 1. 4 4.5 5 8 4.9 30. 2 4, 4 17. 4 64. 1 18. 4
5 Bx2 38-53 .5 1.9 5. 6 6.8 5.7 29. 6 4.9 20. 5 64. 1 15.3
6 T1B3 53-67 1.9 6.0 16.8 1 16.6 | 11.9 14. 5 3.4 53. 2 35. 0 11.8
7 111C 67-72 2.9 5.5 16.6 | 21.7 | 17. 3 4, 1 1. 4 64. 1 32.7 3.2

! Figures not adjusted for effects of a fragipan or seasonal high water table (sce discussion in section
Data.)

on Laboratory Characterization
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properties of selected soils

not present or determination not made]

Coarse fragments Bulk density at field Moisture held at—
(larger than 2.0 mm.) moisture content

Available

Textural class Total soil I4-bar tension | 15-bar tension moisture

Larger | 19— Total Total Less than mass (less than (less than (total sail

than 2.0 by by 2 mm. including 2 mm. 2 mm. mass) !

19 mm. | mm. | weight | volume material coarse material material
in cores fragments in cores) sieved)

Pct. Pct. Pct. Pct. G.Jce. Q. Jee. Pet. P, In.fin. of soil
Silt loam ..o L.-. 3 5 8 4 1. 19 1. 25 26. 6 1.9 0. 16
Silt loam_ o ___._._____ 1 12 13 8 1. 32 1. 40 26. 0 10. 8 .18
Siltloam________.____ 2 13 15 10 1. 44 1. 53 23.9 10. 1 .17
Silt loam_ - ______.____ 12 20 32 21 1. 42 1. 64 20. 3 10. 2 .10
Loam_ ... _____ 7 19 25 17 1. 49 1. 65 19. 5 9.1 .13
Loam._____.______._. 8 16 24 18 1. 70 1. 84 16.0 8.2 .11
Loam_____________.__ 2 17 19 15 1. 80 1. 90 15. 6 8.1 11
Loama. .o _._____.__. 12 21 34 28 1. 82 1. 98 15.0 6. 7 .10
Silt toam_____._____._ 5 6 11 7 1. 27 1. 33 28. 7 8.2 .23
Silt loam_____...____. 2 7 9 6 1. 42 1. 47 24. 1 8. 3 .21
Silty clay loam__..____ H 8 13 8 1. 32 1. 41 26. 7 7.8 .22
Silt loam .. .. ________ 2 12 13 8 1. 31 1. 39 22. 8 3.8 .23
Toam__ ... _______ 14 27 41 31 1. 56 1. 89 19. 2 2.9 .17
Fine sandy loam____..__ 13 34 47 34 1. 45 1.79 14. 7 3.0 .10
Fine sandy loam._______ 15 31 46 38 1. 66 1. 90 12.1 4.7 .07
Fine sandy loam._.____ 10 30 40 34 1. 91 2. 10 15. 3 2.5 .16
Loam - |2 5 5 3 P PN PSR URPPUUUNNY UGN IpUPN PUpEpUpR RS
Loam_ ... 1 12 13 5 . 87 .94 35. 6 10. 8 19
Loam._ .. . .___ 1 19 20 13 1. 36 1.49 21. 2 6.2 17
Yoam___________.__.___ 1 28 28 19 1. 50 1. 69 18. 8 9. 4 11
Loam_ oo 9 9 6 1. 64 1.70 18. 3 10. 1 13
Toam_ oo ____ 2 13 15 11 1. 65 1.73 10. 4 8. 4 17
Toam_ oo .. 4 31 35 27 1. 58 1.79 17. 4 6.5 13
Silt loam_ _________... 3 2 5 3 . 96 .08 31.4 9, 4 . 20
Silt loam _ _ oo aojaoooooan 2 2 1 1. 42 1. 43 24, 9 10. 8 .20
Silt loam . _ oo 17 17 11 1. 50 1. 62 23. 5 10. 8 . 16
Silt loam_ oo | . 5 5 3 1. 56 1. 59 20. 2 8.1 .18
Silt loam_ . . ____.__ 1 8 8 6 1. 68 1.73 17. 4 6.7 .17
Fine sandy loam______. 1 15 16 12 1.72 1. 80 12. 6 4. 4 .12
Fine sandy loam_..____ 5 18 23 17 1. 49 1. 60 4. 6 1.9 .03
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TasLE 13.—Chemzcal

[Dashes in column indicate material not present or

Car- Cal- Extractable cations (milliequivalents per 100
Depth bon- cium- grams of soil)
Soil series and IHorizon from | Organic| Nitro- | nitro- | magne-
sample number surface | carbon gen gen sium
ratio ratio Cal- | Magne- | Sodium | Potas- | Total | Alumi-
cium sium sium acidity [ num!
Alvira:
S66 Pa In. Pet. Pet.
61-4-1 Ap 0-7 2. 06 0.18 11. 1 5.2 2.6 0.5 01 0.3 25.1 2.9
2 Bl 7-14 .38 .06 6. 6 6.5 2.6 .4 .1 .1 14. 3 4.2
3 B2t 14-21 21 e 3.4 2.4 .7 .1 1 13. 7 4.2
4 Bxlig 21-29 AT e 1.9 1.9 1.0 .1 2 14. 6 4,7
5 Bx2g 20-37 R " 2 SOOI I, .6 L1 1.9 .1 1 11.9 4.5
6 Bx2g 37-43 F 15 A ORI ISP L4 .8 1.8 .1 1 10. 9 3.3
7 Bx2g 43-55 12 e .4 .8 1.8 .1 1 11. 2 1.7
8 Bx3g 55-72 0 522 SR P, .4 7 1.7 .1 1 10. 0 1.7
Canfield:
S66 Pa
61-7~1 Ap 0-10 2.39 .19 1. 28 8.0 2.4 .3 .1 .1 19. 1 2.6
2 Bl 10-13 .47 . 06 8.5 4.0 2.4 .6 .1 .1 1.5 2.0
3 B21¢ 13-19 .30 .04 6.9 3.7 4.1 1.1 .2 .1 12.9 1.9
4 B22¢ 19-22 R - I R 3.1 6.1 2.0 .2 .2 8.4 .4
H Bxlg 22-37 | e eeee e 3.0 6.3 2.1 .2 .2 5.0 <. 1
6 IIBx2 37-47 06 | |eooo 4.1 4.5 1.1 .1 .1 1.6 <. 1
7 TIB31 47-57 R - I P PR, 2.5 56.0 52. 4 .1 .1 1.8 <.1
8 T11B32 57-62 R I PR U R 5.6 55.6 51.0 .1 <. 1 1.5 <. 1
Cookport:
S66 Pa
61-2-1 (0])] [ S P IR (S IR Y PSP FEPIPRURRINN [RORRIITION I A
2 02 140 47. 63 1.73 Y (U85 T ISR BRI (SRR PRNRRTUN] NP FOIPSNPPIN DN
3 Al 0-2 18. 13 . 62 29.2 3.0 1.2 .4 1 O T 8.9
4 A2 2-6 2.3 .14 16.5 |ooo_.._. .3 <. 1 .1 .2 21. 4 3.4
h Bl 6-13 .44 .04 1001 (oo .. .2 <.1 .1 .1 9.6 2.2
6 B2t 13-20 25 3 (EOREROUIRE DU J R, .2 <.1 .1 .1 7.8 3.2
7 Bxlg 20-28 F 1 0 RO PRI IR .3 <.1 .1 .1 8.7 3.5
8 Bx2g 28-38 2 N PR PRI J .4 <. 1 .l .1 10. 6 3.5
9 C 38-60 .32 .03 106 |oo___. 4 <.1 L1 . 10. 4 3.5
Mouougahela:
866 Pa
61-10-~1 Ap 0-10 2.09 .20 10. 7 3.0 .3 1 .1 .2 20.9 3. 4
2 B1 10-14 .51 .07 7.3 5.0 .H 1 L1 .1 13.0 3.5
3 B2¢ 14-26 .33 .05 6.0 4.8 2.4 5 .1 .2 13. 5 3.7
4 Bxl 26-38 D 1 2 RS P 2.0 2.0 1.0 .1 .2 10. 7 3.7
5 Bx2 38-53 R T 2 RO IS 1.1 1.3 2 .1 .2 9.5 3.5
6 1TB3 53-67 " S IR .9 .7 8 .1 .1 8.9 1.8
7 11C 6772 V12 e 1.0 .3 3 .1 <.1 53 .8

! Tixtractable aluminum is included in total acidity.
2 Chlorite-illite.
3 Vermiculite-montmorillonite.
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properties of selected soils

determination not made. The symbol < means less than]

79

Reaction (pH) (1:1 soil Mineral composition of clay fraction (percent of less than
Cation Base solution ratio) Free 0.002 mm. material)
exchange | satu- iron
capacity | ration oxides
(sum) (sum) Water 1N KC1 0.1M Kao- Tllite Vermic- | Montmo- | Chlorite Inter-
CaCl, linite ulite rillonite stratified
Meq/100 Pef.
g. soil Pet. Fea03
8. 6 12. 3 4.9 3.7 4.4 2.3 2h 25 25 5 5 23815
17. 5 18. 3 4.7 3.9 3.8 2.1 15 30 20 10 |cooeoo oo 2325
17.0 19. 4 4.8 3.7 3.4 2.8 15 35 20 10 oo 820
17. 8 18. 0 4. 6 3.7 4.0 3.1 15 35 15 15 |oeooooooo 2320
15,1 21. 2 4.8 3.8 4.1 2.9 15 55 10 [ S [, 3415
13. 7 20. 4 4.7 3.7 4.0 2.3 15 60 10 3 3410
14. 0 20. 0 4.8 3.9 4.0 2.7 15 55 10 5 3 3415
12. 6 20. 6 4.9 3.9 4.1 2.5 15 60 15 L5 3 [ 345
22.0 13. 2 5.0 3.9 4.2 2.0 15 20 40 > I 220
14. 7 21. 8 5.0 3.8 4,3 2.1 15 20 25 | I 2330
18. 4 29,9 5.3 3.6 4, 4 3.3 15 20 25 10 5 2325
16. 9 50. 3 5.3 4.2 4,9 3. 4 15 25 15 15 5 325
13. &8 63. 8 6.5 4.9 5 4 2.1 10 40 15 ) 1 T P 320
7.4 78. 4 6. 2 5.2 6. 2 1.9 15 55 15 [ 3 . 410
10. 4 82. 7 7.7 58 6.5 1. 6 15 60 20 oo 45
88. 3 8L 9 8.2 6. 8 7.0 1.8 15 60 20 |a oo 45
_________________ 4.0 3.5 P30 N N [ESUUUIPRNUIRP ARSI [RPUOUNNNPI (RNUPRpUUPRI [SpIEpIRpprupup RIS
_________________ 3.9 3.1 F 3 0 I D] AUNERERNUIPRRIPUN EPUURUNSRUUSURUEN IPIRIUSUPIRIRI UPISIPIPIIPU IR PRIpISRPR P
_________________ 3.5 3.1 3.0 1. 4 30 20 40 e 2410
22.1 3.2 4.4 4.1 4.2 2.1 25 25 30 |- 5 2,15
10. 1 5.0 4.4 4.0 3.8 2.1 35 25 20 ) 5 2410
8.3 6.0 4, 4 3.3 3.7 3.1 45 30 10 [ 30 P 2410
9.3 6. 5 4.5 4.0 3.4 2.9 50 35 LS I I (N 410
1.3 6.2 4.6 3.7 4.1 2.3 45 40 10 || ee e 45
111 6.3 4,7 4.0 4.1 2.3 35 45 0 PPN PR 210
21. 6 3.2 4.1 3.7 3.9 2.2 15 25 1 N 5 220
13. 8 5. 8 4, 4 3.8 3.7 2.8 15 25 25 10 5 2320
16. 7 19. 2 4,7 3.7 3.5 2.9 15 35 10 15 |- 2325
14. 0 23. 6 4,7 3.6 3.6 3.2 15 35 10 | s 20 P 325
12. 3 22. 8 4.2 3.3 3.3 2.6 20 40 10 10 |- 320
10. 6 16. 0 5.2 3.7 3.9 2.5 20 40 10 15 (oo 2315
6.1 13. 1 5.6 3.8 3.9 2.0 25 40 10 10 oo 315

4 Vermiculite-illite.
3 Extracted with BaC12-triethanolamine solution.
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Tasue 14.—Percolation data for selected soils

[For each soil four holes 36 inches deep and 4 inches in diameter and
four holes 36 inches deep and 12 inches in diameter were used]

Percolation rate in inches per hour
Soil series

Minimum Maximum Median
Alvira oo 0.0 1.2 0.2
Canfiel.____ 0.1 5.3 0.2
Cookport_ _ 0.1 10. 3 1.5
Monongahela, oo 0.0 1.7 0.5

Each soil has a particular capacity to hold cations, and the
total of extractable cations (bases and acidity) is a meas-
ure of the cation exchange capacity of a given soil sample.
Base saturation is the percentage of the cation exchange
capacity that is satisfied by bases. .

Alvira and Canfield soils formed directly in glacial till,
and the Monongahela soil formed in outwash material de-
posited by glacial melt water. According to geologists, this
drift was slightly calcareous (containing lime) through-
out (24, 17).

As soils form in calcareous material in humid climates,
the acids from biologic activity and carbon dioxide act to
dissolve the carbonates (lime), which are slowly leached
out by percolating water. At this point the cation ex-
change capacity of the soil material is highly saturated by
magnesium, calcium, sodium, and potassium ions. When
carbonates are completely leached out, the natural acids,
hydrogen and aluminum, begin to displace the bases that
are slowly leached away. This entire process starts near the
surface and continues in many cases to great depths as
time goes on.

The length of time requirved for such processes can be
estimated by referring to findings of glacial geologists.
The Canfield soil formed in Kent till L("17’ ), which 1s be-
lieved to have an age of slightly more than 23,000 years
(24). Relatively high base saturation and alkaline reac-
tion at a depth of 57 inches indicate that the leaching
process is by no means finished. The Alvira soil formed in
Titusville till, which may be about 40,000 years old (24).
In this case the base saturation is low to the bottom of the
sampling pit, and the reaction is very strongly acid to ex-
tremely acid. Geologists place no specific age estimate on
the deposits in which the Monongahela soil formed. The
base saturation is low, however, indicating that the ma-
terial has been in place long enough for extensive leach-
ing of the glacial outwash.

The Cookport soil formed in residuum from sandstone
and siltstone beyond the border of any recorded glacial
advance. This soil is probably much older than the other
soils, and the very low base saturation throughout its depth
indicates that it is strongly leached. It should be empha-
sized that all soils of the area are naturally low in base
saturation at the surface, and deviation from this rule is
probably due to liming by farmers. Base saturation is an
indicator of fertility because the bases are plant nutrients
and excessive acidity is detrimental to plant growth.

PH walue—The base saturation and pH value are
roughly related. It can be seen that pH is low where base
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saturation is low and vice versa. The pF in water is most
often used in the United States. pH is sometimes measured
in salt solutions to help eliminate errors due to seasonal
differences in salt concentration. The pI in a salt solution
is usually lower than that in water. Measurement of pH
can be done quickly and easily on any soil, and it is the
most common chemical measurement. The pH is useful
for a number of fertility interpretations related to avail-
ability and amount of plant nutrients, especially if de-
tailed characterization, such as that in table 13, is avail-
able for related soils.

Free iron owides—Iron oxide percentages are low in
these soils, and the slight variations are of no known prac-
tical significance. Iron oxides chemically bound within
silicate mineral structures are not measured by the “free
iron” method, and total iron values may be much higher.

Clay minerals.—The mineralogical composition of the
clay fraction is in many ways as important as the total
amount, of clay. Illite (soil mica), an important mineral
in many soil parent materials, contains potassium in a
form not readily available to plants. When weathered
in soils, illite very slowly loses its potassium and is trans-
formed to vermiculite, montmorillonite, or interstratified
mixtures of these minerals and chlorite. Large percentages
of kaolinite indicate that the soil material is highly
weathered.

Montmorillonite and vermiculite have high cation ex-
change capacities compared to the other minerals and,
therefore, enhance the soil’s ability to store some plant nu-
trients in an available form. Excessive amounts of these
minerals and high clay content are generally undesirable
because they cause shrinking and swelling and may cause
unfavorable physical conditions.

The soils listed in table 13, except the Cookport soil, are
dominated by illite. The Cookport soil contains slightly
more kaolinite than illite, which could be due to its greater
degree of weathering or fo a parent rock of more kaolinite
than illite. In all cases, more vermiculite and less illite are
found near the surface than in the subsoil. This is typical
of many soils and demonstrates the tendency for illite to
lose its potassium and alter to vermiculite near the surface
where weathering is strongest. No significant difference in
clay mineral weathering can be seen between the Alvira
soil (about 40,000 years old) and the Canfield soil (about
23,000 years old). Apparently, a much greater time span
in this climate is required to change the present weather-
ing state.

Table 14 shows the percolation rates measured at the
sites sampled for characterization. It was stated earlier
that all the soils have a fragipan of slow permeability.
The percolation rates are generally low because of this.
These tests were run in July of a dry year and probably
gave higher results than normal. The Cookport site, for
nstance, gave the best percolation rate of the fragipan
soils, but tests on Cookport sites in an adjacent county
during a wet summer had water rising in the percolation
holes instead of being absorbed.

Percolation rates are widely used to judge suitability of
soils for onsite sewage disposal. In general, the soils tested
here have severe limitations for this use. The wide range
of percolation rates obtained indicates that a detailed
study of soil characteristics and landscape position should
always accompany percolation testing when evaluating a
site for onsite sewage disposal.
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General Nature of the County

This section provides general information about the
water supply, the geology, and the climate of Venango
County. It also tells about the farming and the history
and development.

Venango County was formed March 12, 1800 from parts
of Allegheny and Lycoming Counties. The name origin-
ated from the Indian name for French Creek.

The earliest industry of importance was the iron in-
dustry. At one time there were 32 iron furnaces oper-
ating in the county, producing 12,000 tons of pig iron per
year. With the discovery of iron ore in the Great Lakes
region, this industry was abandoned around 1850. The
first oil well was drilled in Venango County in 1859 (fig.
15), and oil became the county’s main industry. Many
oil-oriented industries have been established in the county
and moved elsewhere. For many years the world’s largest
oil refinery was located near Franklin. Although the oil
industry has declined, it still is one of the major industries
of the county. In 1968 the county was second in the State
in number of producing oil wells and third in the State
in production of crude o1l (13).

At present, the manufacture of machinery is the most
important, industry in the county.

In the past, farming was very important in the county.
In 1882, 68 percent of the acreage was farmed. In 1969
only 17 percent, or 71,384 acres, was farmed. The main
crops are corn, wheat, and hay, which are fed to livestock
on the farms and marketed in the form of dairy products,
meat, and poultry.

Water Supply

Venango County lies entirely within the Ohio River
drainage basin and is drained mostly by the Allegheny
River and its tributaries. Small areas are drained by Wolf
Creck and Slippery Rock Creek, which are tributaries of
the Beaver River. The Allegheny River, an important
feature, winds its way through the county for approxi-
mately 60 miles. The steep valley sidewalls are wooded and
scenic and make an attractive background for the summer
homes on the terraces. There ave approximately 20 sum-
mer-home communities, of which I{ennerdell and Presi-
dent are the largest. Although the Allegheny River is too
shallow for motor boating in some areas in summer, there
are sizable deep pools at each summer community for
water sports and fishing.

Stream pollution from mine drainage and sewage is a
major problem in the county. About 162 miles of streams

Figure 15.—Drake oil well, the first drilled oil well in the world. Well is on Atkins silt loam.
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are too acid from strip mine pollution for fish to survive.
The other 128 miles of polluted streams are polluted from
sewage or oil and, while unsafe to drink, are usable for
fishing and swimming,.

Venango County also has several sites where streams
could be dammed to form lakes for water-based recrea-
tion. At present only one site, on Two Mile Run in the
county park, has been developed.

In general, water supplies for the population of the
county are sufficient (9). Where municipal water is not
available, individual wells are drilled to obtain water,
normally 50 to 100 feet deep. Many drilled wells yield
“red water.” This water is high in content of ivon, and its
hardness makes it unsatisfactory for use.

Geology

Venango County is underlain by sedimentary rocks that
formed from sediments deposited on the floors of ancient
seas. The main kinds of rock are sandstone, shale, and silt-
stone. Lower lying shale formations frequently are cov-
ered by sandstone talus.

All the surface rocks formed in either the Mississippian
or the Pennsylvanian period. The rocks are divided into
three groups, the Pocono group of Mississippian age and
the Pottsville and Allegheny groups of Pennsylvanian
age.

gAll the rocks are in nearly level strata. The lowest lying
rocks, the Pocono group, are mostly sandstone, conglom-
erate, and some shale. The next oldest and second lowest
formation is the Pottsville, which is mostly sandstone and
a small amount of shale. The youngest and highest lying
formation is the Allegheny group. This group contains
most of the commercially available coal of the county.
Tt is mostly shale and contains some clay and sandstone.
In the southern part of the county there is about 15 feet
of limestone, the Vanport Limestone. This limestone is
not presently being quarried, but has been quarried in the
past, both for crushed stone and for agricultural lime. It
1s the hardest rock in the county and has created problems
where it has been encountered in cuts associated with strip
mining and road building.

The western and northern half of the county was
covered by glacial ice at three different times. The earliest
glacier covered the largest part of the county, and the
latest glacier covered only a small part at the western
edge of the connty.

As the glaciers melted, they left the landscape coated
with glacial till that was a mixture of former soils and
some sandstone, shale, quartzite, and small amounts of
granite and limestone. This material ranges from 2 to 200
feet thick in the uplands. The youngest till contains small
amounts of granite and limestone and contains more plant
nutrients than the older till.

As the glaciers retreated, they left a deposit of gravelly
till called an end moraine (fig. 16). This deposit is espe-
cially noticeable in Canal Township. Ice in the valleys was
thick, and it melted slowly. Melt water running off the ice
deposited coarse gravel in the form of small hills or kames
along edges of valleys. Tt carried the finer textured ma-
terial farther from the ice front and deposited it in nearly

level terraces, such as those along Sugar Creek and French
Creek.

The glacial ice changed the drainage pattern in the area
by filling the drainageways with ice and debris. It reversed
the direction of stream flow in some of the valleys, such as
French Creek, and caused the streams to find new outlets
in others, such as Deep Hollow. This filling of drainage-
ways has resulted in large areas with impeded soil drain-
agein the glaciated section.

Climate’

Venango County is situated in the Northwest Platean
C]imatichiviSion, and the climate is classified as humid
continental. Most, weather systems that affect this arvea
develop in the Central Plains or the Midwest and ave
steeved eastward by the prevailingly westerly winds. The
primary source of cold air is Canada, and the main mois-
ture source is the Gulf of Mexico. Table 15 gives tempera-
ture and precipitation data recorded at Franklin for the
period 1941-70. Table 16 gives probabilities of the last
freezing temperatures in spring and the first in fall at
Franklin.

The topography of Venango County is rolling and hilly,
and elevations generally range from 1,000 to 1,600 feet,
above sea level. Climate varies, sometimes markedly, over
short distances because elevations change sharply. Thus,
it is difficult to choose any one location us representative of
the county. The city of Franklin is centrally located and
has therefore been selected as rvepresentative. Its location
within a valley and its urban nature influence temperature,
but these two effects tend to somewhat counterbalance each
other, especially at night, when cold air drainage from sur-
rounding higher terrain is neutralized by the “heat island”
effect of the town proper. It is felt that, all factors consid-
ered, the climatological data for Franklin should give a
good representation of the climate of Venango County.

The average annual temperature is about 49° F. in the
southwestern corner of the county and 48° F.in the
northeastern corner. Annual precipitation is approxi-
mately 40 inches in the west and 42 inches in the east.
Low-lying, north-facing hillsides are cooler than south-
facing slopes, as are low-lying arveas where cold air tends
to pool at night. During daylight hours, these same low-
valley areas, if exposed to the sun, heat up more than the
surrounding forest-covered hillsides.

Summers are warm and pleasant. Daytime highs aver-
age in the low 80’ and reach or exceed 90° T. on an
average of about 15 days each summer. The record high
of 106° T. was set on July 9, 1936. Freezing temperatures
are not observed during this season. Cloud cover is at
a minimum in summer. This area receives more than 60
percent of available sunshine, and nights are generally
clear. The prevailing wind is from the southwest and
averages 9 miles per hour. Summer rainfall is nsually
in the form of thundershowers, which occur on an average
of 22 days from June through August.

Cloudiness is prevalent during winter, especially in
daylight, as a result of the increased frequency of cold

"By Paur W. DATLEY, JR., climatologist, University Park, Penn-
sylvania.
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Figure 16.—Typical landscape showing rolling topography on end meoraine. The soils are Cranfield gravelly silt loam and Ravenna
and Frenchtown silt loams. Ravenna and Frenchtown soils are in the depressions.

TaBLE 15.—Temperature and precipitation data
[From records at Franklin, Pa., for period 1941-70]

Temperature Precipitation
1 year in 10 will Average number of
Month have— days with snow
Average Average | Average | Average | Average Average cover of—
daily daily extreme extreme total monthly
maximum | minimum | maximum | minimum snowfall
Less More 1 inch or | 6 inches or
than— than— more— more—
°F. °F., °F. °F. Inches Inches Inches Inches

January . ... _-__ 35 17 56 -3 2.8 1.37 5. 36 12. 8 19 6
February.. . .-___ 37 17 57 —4 2.3 .85 3. 62 12.1 16 4
March_ o _______ 46 25 69 8 3.1 1. 54 5. 05 10. 5 7 2
April____________ 60 35 80 20 3.9 2, 08 5.89 1.8 1 0
May_ . 70 44 86 3 4.2 2.25 6. 45 B € ) PSPPI
June .o - 79 54 91 40 3.9 2,13 5. 17 B0 2 PR PRI
July_ 83 58 91 45 4. 4 1. 91 6. 29 B O U PSP
August_ ... ____ 81 56 90 43 3.3 1. 60 5. 94 B I S FEE I
September-__.__. 75 49 88 34 3.1 1. 54 4. 90 B T DR
October- ... _._. 65 40 81 26 3.2 1. 15 5. 34 .1 m 0

November____.___ 50 31 70 15 3.4 1. 58 5. 23 4.7 2 M
December-______ 38 21 58 1 2.6 1. 09 4. 00 12. 4 15 4
Year...... 60 37 299 3—27 40. 2 35. 27 45. 93 54. 4 60 16

1 Less than 0.5 day. 3 Minimum in period 1941-70.

¢ Maximum in period 1941-70.
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TasLe 16.—Probabilities of last freezing temperatures in spring end first in fall
[From records at Franklin, Pa., for period 1941-70]
Dates for given probability and temperatures
Probability
16° F. or lower | 20° I’ or lower | 24° F. or lower | 28° T. or lower | 32° I. or lower
Spring: ) )
1 year in 10 later than.__________.___ April 2. ____ April 16-. .. ___ April 30-____.___ May L4 May 23.
2 yvears in 10 later than_____________. March 30._____. April 120_______ April 19_______. Moy 65 _.__. May 15.
5 years in 10 later than.______._______ March 20-_...__ April 4. ____ April 12__.____. April 21________ May 9.
Fall:
1 year in 10 earlier than_____________ November 15___| November 5____| October 24.____ October 7. ._.__ September 27.
2 years in 10 earlier than____________ November 20...| November 10.__[ October 31____. October 14_____ September 29.
5 years in 10 earlier than__ __________ November 29__.| November 18___| November 11.__| October 26_..._ October 8.

fronts and low-pressure systems. Considerable instability
clondiness also results, caused by cold-air advection aloft
and by the “lake effect” of cold air passing over the rela-
tively warm lake, picking up moisture, and forming clouds
to the lee of Lake Frie. Prevailing surface winds are
from the west-southwest and average 10 to 15 miles per
hour. Daytime highs average in the mid-30’s, while night-
time lows range from the mid-teens to the low 20’s. Sev-
enty-degree readings have been experienced in the mid-
dle of winter, but such occurrences are rare and do not
last long. The temperature is below 0 on an average of 6
days each winter. The record low was —30° on January
5, 1904.

"The first measurable snowfall usually occurs late in
November or in December. Most storms are limited to a
total snowfall of less than 10 inches, but a few have ex-
ceeded 15 inches. Snow cover is generally persistent dur-
ing winter, and an inch or more has been observed on an
average of 60 days a year. After March the threat of
snow diminishes rapidly, although a few light flurries are
possible even in May.

Prevailing winds, averaging 10 miles per hour, are
from the southwest in spring, and the south in fall. By
the middle of May, maximum temperatures average near
70° F. and indicate the shift to the summer season. This
average maximum of 70° T. or higher persists into early
October. Fall is the driest time of year. {;rolonged periods
of drought seldom occur; the longest period without
measurable rainfall was 25 to 30 days.

The growing season averages about 150 days but has
ranged from 111 days, in 1906, to 182 days, in 1964. May
8 is the average date of the last frost in spring, and
October 8 is the average date of the first frost in fall.
More frost data are available in table 16.

Thunderstorms occur most frequently in summer, but
they have been observed at one time or another each month
of the year. On the average there are 11 thunderstorm days
in spring, 6 in fall, and 1 in winter; these figures com-
bined with the summer statistics give an annual average
of 40 thunderstorm days. Damages due to wind and hail
accompanying severe thunderstorms are recorded almost
every year somewhere in Venango County. Since 1854,
when records were first kept on tornadoes, only three such
storms have been sighted in the county.
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Glossary

Aeration, soil, The exchange of air in the soil with air from the
atmosphere. The air in a well-aerated soil is similar to that of
the atmosphere; but that in a poorly aerated soil is con-
siderably higher in carbon dioxide and lower in oxygen.

Aggregate, soil. Many fine particles held in a single mass or
cluster, Natural soil aggregates such as crumbs, blocks, or
prisms, are called peds. Clods are aggregates produced by
tillage or logging.

Alluvium. Soil material, such as sand, silt, or elay, that has been
deposited on land by streams.

Association, soil. A group of soils geographieally associated in a
characteristic repeating pattern.

Available water capacity (also termed available moisture capac-
ity). The capacity of soils to hold water available for use by
most plants. It is commonly defined as the difference between
the amount of soil water at fleld capacity and the amount at
wilting point. It is commonly expressed as inches of water per
inch of soil.

Base saturation. The degree to which material that has base-
exchange properties is saturated with exchangeable cations
other than hydrogen, expressed as a percentage of the cation-
exchange capacity.

Bedrock. The solid rock that underlies the soil and other unconsoli-
dated material or that is exposed at the surface.

Bedrock depth. The depth from the soil surface to bedrock. A ghal-
low soil is less than 20 inches to solid bedrock. A moderately
deep soil is 20 to 40 inches to solid bedrock. A deep soil is 40
inches or more to solid bedrock.

Bottom land. Low-lying land adjacent to a river, usually rich in
alluvial deposits.

Boulder. Stones more than 10 inches in diameter.

Calcareous soil. A soil containing enough calcium carbonate (often
with magnesium carbonate) to effervesce (fizz) visibly when
treated with cold, dilute hydrochlorie acid.
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Cation-exchange capacity. The sum total of exchangeable cations
absorbed by a soil, expressed in milliequivalents per 100 grams
of soil.

Channery soil. A soil that contains thin, flat fragments of sand-
stone, limestone, or schist, ag much as 6 inches in length along
the longer axis. A single piece is called a fragment,.

Clay. As a soil separate, the mineral soil particles less than 0.002
millimeter in diameter. As a soil textural class, soil material
that is 40 percent or more clay, less than 45 percent sand, and
less than 40 percent silt.

Clay film. A thin coating of clay on the surface of a soil aggregate.
Synonyms: clay coat, clay skin.

Cobblestone. A rounded or partly rounded fragment of rock, 3 to 10
inches in diameter.

Colluvium. Soil material, rock fragments, or both, moved by creep,
slide, or local wash and deposited at the base of steep slopes.

Conglomerate. Rock composed of gravel and rounded stones
cemented together by hardened clay, lime, iron oxide, or silica.

Consistence, soil. The feel of the soil and the ease with which a
Iump can be crushed by the fingers. Lerms commonly used to
describe consistence are—

Loose.—Noncoherent when dry or moist; does not hold together
in a mass.

Frieble—When moist, crushes easily under gentle pressure be-
tween thumb and forefinger and can be pressed together
into a lump.

Firm.—When moist, crushes under moderate pressure between
thumb and forefinger, but resistance is distinctly noticeable.

Plastic—When wet, readily deformed by moderate pressure but
can be pressed into a lump; will form a “wire” when rolled
between thumb and forefinger.

Sticky.—When wet, adheres to other material, and tends to
stretch somewhat and pull apart, rather than to pull free
from other material.

Hard—When dry, moderately resistant to pressure; can be bro-
ken with difficulty between thumb and forefinger.

Soft.—When dry, breaks into powder or individual grains under
very slight pressure.

Cemented.—Hard and brittle; little affected by moistening.

Contour farming. Plowing, cultivating, planting, and harvesting
in rows that are at right angles to the natural direction of
the slope or that are parallel to terrace grade.

Cover crop. A close-growing crop grown primarily to improve and
Drotect the soil between periods of regular crop production; or
a cx“iop grown between trees and vines in orchards and vine-
yards.

Cropland. That part of tillable soils on a farm.

Diversion, or diversion terrace. A ridge of earth, generally a ter-
race, that is built to divert runoff from its natural course and,
thus,ﬁto protect areas downslope from the effects of such
runoff,

Flood plain. Nearly level land, consisting of stream sediments, that
borders a stream and is subject to flooding unless protected
artificlally.

Fragipan. A loamy, brittle, subsurface horizon that is very low in
organic-matter content and clay but is rich in silt or very
fine sand. The layer is seemingly cemented. When dry, it is
hard or very hard and has a high bulk density in comparison
with the horizon or horizons above it. When moist, the fragi-
pan tends to rupture suddenly if pressure is applied, rather
than to deform slowly. The layer is generally mottled, is
slowly or very slowly permeable to water, and has few or
many bleached fracture planes that form polygons. Fragi-
pans are a few inches to several feet thick; they generally
occur below the B horizon, 15 to 40 inches below the surface.

Glacial outwash (geology). Crossbedded gravel, sand, and silt
deposited by melt-water as it flowed from glacial ice.

Glacial till (geology). Unsorted, nonstratified glacial drift con-
sisting of clay, silt, and boulders transported and deposited by
glacial ice.

Graded stripcropping. Growing of crops in strips that are graded
toward a protected waterway.

Grass waterway., A natural or constructed waterway, typically
broad and shallow, and covered by grass for protection against
erosion; used to condnct surface water away from cropland.

Gravel. Soil particles 2.0 millimeters to 3 inches in diameter,
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Heaving (of plants). The partial lifting of plants out of the ground,
frequently with breaking of roots, that results from material
freezing and thawing during winter.

High water table. A zone of saturation in the soil that is within 6
inches of the surface most of the time. It can be the upper sur-
face or normal ground water, or it can be the upper surface of
perched water that is separated from underlying ground water
by unsaturated material. A high water table is indicateﬂ by
mottling within 6 inches of the soil surface. It is associated
with soils that are poorly drained or very poorly drained.

Horizon, soil. A layer of soil, approximately parallel to the surface,
that has distinct characteristics produced by soil-forming
processes. These are the major horizons:

0 horizon.—The layer of organic matter on the surface of a min-
eral soil. This layer consists of decaying plant residues.

A horizon.—~The mineral horizon at the surface or just below an
O horizon. This horizon is the one in which living organis'ms
are most active and therefore is marked by the accumulation
of humus. The horizon may have lost one or more of soluble
salts, clay, and sesquioxides (iron and 'aluminum.oxide’s‘).

B horizon—The mineral horizon below an A horizon. The B
horizon is in part a layer of change from the overlying A 'to
to the underlying C horizon, The B horizon al'so has dis-
tinctive characteristics caused (1) by accumulation ochlay,
sesquioxides, humus, or some combination of these; (2) by
prismatic or blocky structure; (3) by redder or styonger
colors than the A horizon; or (4) by some combination of
these. Combined A and B horizons are usually called.the
solum, or true soil, If a soil lacks a B horizon, the A horizon
alone is the solum.

¢ horizon—The weathered rock materlal immediately bene:_\th
the solum. In most soils this material is presumed to be like
that from which the overlying horizons were formed. If the
material is known to be different from that in the solum, a
Roman numeral precedes the letter C.

R layer—Consolidated rock beneath the soil. The rock usuvally
underlies a C horizon but may be immediately beneath an A
or B horizon. . .

Inclusion. A generally small aren of a soil that is within the soil
boundaries of a mapped soil, is not shown on the soil map,
but that differs from the mapped soil.

Mapping unit, soil. Any soil or land type that is shown on the s0il
map.

Mechanli)cal analysis (solls). The percentage of various sizes of
individual mineral particles, or. separates, in the soil. Also, &
laboratory method of determining soil texture.

Mottling, soil. Irregularly marked with spots of different colors
that vary in number and size. Mottling in soils usually indi-
cates poor aeration and lack of drainage. Descriptive terms are
as follows: Abundance—jfew, common, and many; Size—
fine, medium, and coarse; and contrast—faeint, distinct, and
prominent, The size measurements are these: fine, less than
5 millimeters (about 0.2 inch) in diameter along the greatest
dimension ; medium, ranging from 5 millimeters to 15 milli-
meters (about 0.2 to 0.8 inch) in diameter along the greatest
dimension; and coarse, more than 15 millimeters (about 0.6
inch) in diameter along the greatest dimension.

Parent material. Disintegrated and partly weathered rock from
which soil has formed.

Ped. An individual natural soil aggregate, such as a crumb, a
prism, or a block, in contrast to a ¢l od.

Permeability. The quality that enables the soil to transmit water
or air. Terms used to describe permeability are as follows:

I'nches/water
Slow ———- less than 0.2
Moderately 810W oo oo 0.2-0.6
MoAerate —ceccnc e m e _- 0.6-2.0
Moderately rapid _ 2.0-6.0
RaAPIA oo e more than 6.0

Profile, soil. A vertical section of the soil through all its horizons
and extending into the parent material.

Reaction, soil. The degree of acidity or alkalinity of a soil, ex-
pressed in pH values. A soil that tests to pH 7.0 is precisely
neutral in reaction because it is neither acid nor alkaline.
An acid, or “sour,” soil is one that gives an acid reaction; an
alkaline soil is one that is alkaline in reaction. In words, the
degrees of acidity or alkalinity are expressed thus:

SOIL SURVEY

pH pH
Extremely acid-.. Below 45 Neutral .. ________ 6.2t07.3
Very strongly acid- 4.5t05.0 Mildly alkaline._____ 7410178
Strongly acid_____ 51t05.5 Moderately alkaline. 7.9to 8.4
Medium acid-..._ 5.6to 6.0 Strongly alkaline_._. 8.5t09.0
Slightly acido-.._ 61to6.5 Very strongly alka-
1ine oo 9.1 and
higher

Residual material. Unconsolidated, partly weathered mineral ma-
terial that accumulates over disintegrating solid rock. Resid-
nal material is not soil but is frequently the material in
which a soil hag formed.

Seasonal high water table. A zone of saturation that is within 6
to 36 inches of the soil surface during at least part of the
year, It is usually caused by a fluctuating water table gen-
erally not associated with the ground water table. It occurs
in soils that are somewhat poorly drained or moderately well
drained.

Silt. Individual mineral particles in a soil that range in diameter
from the upper limit of clay (0.002 millimeter) to the lower
limit of very fine sand (0.05 millimeter). Soil of the silt
textural class 1s 80 percent or more silt and less than 12
percent clay.

Solum. The upper part of a soil profile, above the parent material,
in which the processes of soil formation are active. The
solum in mature soil includes the A and B horizons. Generally,
the characteristics of the material in these horizons are un-
like those of the underlying material. The living roots and
other plant and animal life characteristic of the soil are

.1argely confined to the solum.

Stripcropping. Growing crops in a systematic arrangement of
strips, or bands, to serve as vegetative barriers to wind and
water erosion.

Structure, soil. The arrangement of primary soil particles into
compound particles or clusters that are separated from ad-
Joining aggregates and have properties unlike those of an
equal mass of unaggregated primary soil particles. The prin-
cipal forms of soil structure are—platy (laminated), pris-
matic (vertical axis of aggregates longer than horizontal),
columnar (prisms with rounded tops), blocky (angular or
subangular), and granulaer. Structureless soils are either
gingle grain (each grain by itself, as in dune sand) or massive
(the particles adhering together without any regular cleav-
age, a8 in many claypans and hardpans).

Subsoil. Technically, the B horizon ; roughly, the part of the solum
below plow depth,

Substratum. Technically, the part of the soil below the solum.

Surface soil. The soil ordinarily moved in tillage, or its equivalent
in uncultivated soil, about 5 to 8 inches in thickness, The
plowed layer.

Terrace (geologicil). An old alluvial plain, ordinarily flat or
undulating, bordering a river, lake, or the sea. Stream terraces
are frequently called second bottoms, as contrasted to flood
plains, and are seldom subject to overflow. Marine terraces
were deposited by the sea and are generally wide.

Terrace (conservation structure). An embankment, or ridge, con-
structed across sloping soils on the contour or at a slight
angle to the contour. The terrace intercepts surface runoff so
that it may soak into the soil or flow very slowly to a pre-
pared outlet without harm. Terraces in fields are generally
buil.t: s0 they can be farmed. Terraces intended mainly for
drainage have a deep channel that is maintained in perma-
nent sod.

Texture, soil. The relative proportions of sand, silt, and eclay
particles in a mass of soil. The basic textural classes, in order
of increasing proportion of fine particles, are sand, loamy
sand, sandy loam, loam, &ilt loam, 8ilt, sandy clay loam, clay
loam, silty clay loam, sandy clay, silty clay, and clay. The
sand, loamy sand, and sandy loam classes may be further di-
vided by specifying “coarse,” “fine,” or “very fine,”

Tilth, soil. The condition of the soil in relation to the growth of
plants, especially soll structure. Good tilth refers to the fri-
able state and is associated with high noncapillary porosity
and stable, granular structure. A soil in poor tilth is nonfri-
able, hard, nonaggregated, and difficult to till.

Topsoil. A presumed fertile soil or soil material, or one that
responds to fertilization, ordinarily rich in organic matter,
used to topdress roadbanks, lawns, and gardens.
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