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HOW TO USE THIS SOIL SURVEY REPORT

Major fieldwork for this soil survey was done in the period 1947-61. Soil names and descriptions were
approved in 1964. Unless otherwise indicated, statements in the publication refer to conditions in the
county in 1961. This survey was made cooperatively by the Soil Conservation Service and the Pennsyl-
vania State University, College of Agriculture and Agricultural Experiment Station, and Pennsylvania
Department of Agriculture, State Soil and Water Conservation Commission. It is part of the technical
assistance furnished to the Clinton County Soil and Water Conservation District.

THIS SOIL SURVEY of Clinton County,
Pa., contains information that can be ap-

lied in managing farms, ranches, and wood-
ands; in selecting sites for roads, ponds, build-
ings, or other structures; and in appraising the
value of tracts of land for agriculture, industry,
or recreation.

Identifying the Secils

All the soils of Clinton County are shown on
the detailed map at the back of this report.
This map has many sheets made from aerial
photographs. Each sheet is numbered to cor-
respond with numbers shown on the Index to
Map Shéets. This index helps to locate an area
quickly on the detailed map.

On each sheet of the demi{ed map, soil bound-
aries are outlined and are identified by a sym-
bol. 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; other-
wise, it is outside and a pointer shows where the
symbol belongs.

Finding and Recording Information

Use the “Guide to Mapping Units” to find
information in the report. This guide lists all
of the soils of the county in alphabetic order b
map symbol. It shows the page where each soil
is described, and also the page for the capability
unit and woodland group.

What, is learned about a farm or other tract
can be recorded conveniently by listing from the
soil map the symbols shown for the tract, and
then referring to the “Guide” for the names of
the soils and the groups in which each soil has
been placed. Colored sketch maps can be pre-

pared to record decisions made from studying
the report. Trace the boundaries of the soils
on translucent paper or plastic laid over the
detailed soil map. Then color the soil areas to
show their degree of limitation when used for
crops, pasture, trees, septic tanks, parks, play-
grounds, or many other purposes. Green, for
example, can indicate soils with slight limita-
tions; yellow, moderate, and red, severe.

Foresters and others interested in woodland
can refer to the subsection “Woodland Uses
of the Soils.” In that subsection the soils of
the county are placed in groups according to
their suitability for trees, and management of
each group Is discussed.

Game managers, sportsmen, and others con-
cerned with wildlife will find information about
the main kinds of wildlife and their food and
cover in the section “Soils and Wildlife.”

E'ngineers and builders will find in the section
“Engineering Uses of the Soils” tables that
give engineering descriptions of the soils in the
county ; that .name soil features that affect en-
gineering practices and structures; and that
rate the solls according to their suitability for
several kinds of work.

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

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

Newcomers in Clinton County will be es-
becially interested in the section “General Soil

ap,” where broad patterns of soils are de-
scribed. They may also be interested in the
section “Additional Facts About the County.”

Cover Picture:

Typical landscape in east end of Nittany
Valley, which is in the Ridge and Valley province of the
county. Hagerstown soils are in the foreground, Murrill
soils are in the central part, Laidig soils are on the foot
slopes of the ridge, and Dg:](alb soils are on the forested
ridge.
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EXPLANATION
Serres YEAR AND Series NUMBER

Series year and number were dropped from all soil surveys sent to the printer after December 31, 1965.
Many surveys, however, were then at such advanced stage of printing that it was not feasible to remove series
year and number. Consequently, the last issues bearing serles year and number will be as follows:

Series 1957, No. 23, Las Vegas-Eldorado Area, Nev. Series 1961, No. 42, Camden County, N.J.
Series 1958, No. 34, Grand Traverse County, Mich. Series 1962, No. 18, Chicot County, Ark.
Series 1959, No. 42, Judith Basin Area, Mont. Series 1963, No. 1, Tippah County, Miss.

Series 1960, No. 31, Elbert County, Colo. (Eastern part)

Series numbers will be consecutive in each series year, up to and including the numbers shown in the fore-
going list. The soil survey for Tippah County, Miss., will be the last to have a series year and series number.
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SOIL SURVEY OF CLINTON COUNTY, PENNSYLVANIA

BY WALTER J. STEPUTIS, RALPH E. MATTICKS, ROBERT ZIMMERMAN, AND ROBERT HENRY, SOIL CONSERVATION
SERVICE

UNITED STATES DEPARTMENT OF AGRICULTURE, SOIL CONSERVATION SERVICE, IN COOPERATION WITH THE
PENNSYLVANIA STATE UNIVERSITY, COLLEGE OF AGRICULTURE AND AGRICULTURAL EXPERIMENT STATION, AND
PENNSYLVANIA DEPARTMENT OF AGRICULTURE, STATE SOIL AND WATER CONSERVATION COMMISSION

LINTON COUNTY is in the north-central part of
Pennsylvania (fig. 1). It was formed in 1839 from
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Figure 1.—Location of Clinton County in Pennsylvania.

land then in Centre and Lycoming Counties. The land
area consists of 577,280 acres, or 902 square miles. Lock
Haven, the county seat, is in the lower central part of the
county where the West Branch of the Susquehanna River
turns toward the east. The northern two-thirds of the
county is in the Allegheny Platean province, and the rest
of the county is in the Ridge and Valley province.

Troquois Indians controlled the area when settlement of
Clinton County began some time before 1775. The pio-
neers occupied choice plots of land and gradually forced
the Indians westward, and from about 1783 settlement
and development have been uninterrupted.

Coal mining and the manufacturing of iron occupied the
early settlers. These were replaced by lumbering. To-
day, manufacturing and farming are the main occupations.

In 1960, according to the U.S. Census, the population
of Clinton County was 87,619. Lock Haven had a popula-
tion of 11,748, and Renovo, the second largest community,
had a population of 3,316.. Many smaller communities
are scattered throughout the county.

Most farming in Clinton County is done in the lime-
stone valleys and in the valley of the West Branch of the
Susquehanna River. The soils in the limestone valleys
are fine textured and are highly productive. They are

used principally for dairying. Most of the soils in the
river valley are used for specialized crops. About three-
fourths of the land area in the county, however, consists
of steeper, less productive, acid soils formed from sand-
stone and shale in both the Allegheny Plateau section and
the Ridge and Valley province. Much of this acreage is
wooded.

All farms in the county have access to main roads that
lead to markets. U.S. Route 220 crosses the county north-
east to southwest from Avis to Beech Creek., Interstate
Route 80, a divided highway, provides rapid transit across
the southern part of the county. The northern part of
the county is served by U.S. Route 120, which extends from
Lock IHaven to Renovo and to Westport and beyond.
Pennsylvania Route 64 extends from Lock Haven to
Lamar and points west. Loganton, to the south, is served
by Pennsylvania Route 880, which extends from Lock
Haven southward. Nittany Valley, Sugar Valley, and
Nippenose Valley have secondary macadam roads.” Such
unpaved roads as township roads, forestry roads, and
lumbering roads serve the mountainous woodland. They
are kept in good condition for most of the year so that the
forested areas are generally accessible.

Two major railroads serve Clinton County. A main
line of the Pennsylvania Railroad, from Buffalo to Phila-
delphia, connects Lock Flaven and Renovo and carries
large amounts of freight. The New York Central line
extends from east to west in the county and serves com-
munities in Bald Eagle Valley. In addition, there is an
airport on tlie flood plain of the West Branch of the Sus-
quehanna River east of Lock Haven.

How This Soil Survey Was Made

Soil scientists made this survey to learn what kinds of
soils are in Clinton County, where they are Tocated, and
how they can be used. They went into the county know-
ing they likely would find many soils they had already seen,
and perhaps some they had not. As they traveled over
the county, they observed steepness, length, and shape of
slopes; size and speed of streams; kinds of native plants
or crops; kinds of rocks; and many facts about the soils.
They dug or bored many holes to expose soil profiles. A
profile is the sequence of natural layers, or horizons, in a
soil; it extends from the surface down into the parent

1



2 SOIL

material that has not been changed much by leaching or by
roots of plants.

The soil scientists made comparisons among the profiles
they studied, and they compared these profiles with those
in other counties nearby and in places more distant. They
classified and named the soils according to nationwide uni-
form procedures. To use this report efficiently, it is neces-
sary to know the kinds of groupings most used in a local
soil classification.

Soils that have profiles almost alike make up a soil
series. Iixcept for different textuve in the surface layer,
all the soils of one series have major horizons that ave
similar in thickness, arrangement, and other important
distinguishing characteristics. Iach soil series is named
for a town or other geographic feature near the place
where a soil of that series was first observed and mapped.
Dekalb and Hagerstown, for example, are the names of
two series represented in Clinton County. All the soils
in the United States that have the same series name are
essentially alike in those characteristics that go with their
behavior in the natural landscape. Soils of one series
can differ somewhat in texture of the surface soil and in
slope, stoniness, or some other characteristic that affects
use of the soils by man.

Many soils series contain soils that differ in the texture of
their surface layer. According to such differences in
texture, soil types are defined. Within a series, all the
soils having a surface layer of the same texture belong to
one soil type. Huntington fine sandy loam and Hunting-
ton silt loam ave two soil types in the Huntington series.
The difference in texture of their surface layers is ap-
parent from their names. ) )

Some soil types vary so much in slope, degree of erosion,
number and size of stones, or some other feature affecting
their use that practical suggestions about their manage-
ment, could not he made if they were shown on the soil
map as one unit. Such soil types are divided into phases.
The name of a soil phase indicates a feature that aflects
management. For example, Dekalb channery loam, 0 to
8 percent slopes, is one of several phases of Dekalb chan-
nery loam, a soil type that ranges from nearly level to
steep.

After a guide for classifying and naming the soils had
been worked out, the soil scientists drew the boundarvies of
the individual soils on aerial photographs. These photo-
graphs show woodlands, buildings, field borders, trees, and
other details that g].'eabzly help 1 drawing boundavies ac-
curately. The soil map in the back of this report was pre-
pared from the aerial photographs. The areas shown on
a soil map arve called mapping units. On most maps de-
tailed enough to be useful in planning management of
fields, a mapping unit is nearly equivalent to a soil type or
a phase of a soil type. Tt isnot exactly equivalent, because
it is not practical to show on such a map all the small,
scabtered ]bits of soil of some other kind that have been
seen within an area that is dominantly of a vecognized
soil type or soil phase.

In preparing some detailed maps, the soil scientists have
a problem of delineating areas where different kinds of
solls are so intricately mixed and so small in size, that it
it is not, practical to show them separately on the map.
Thervefore, they show this mixture of soils as one mapping
unit and call it a soil complex. Ordinarily, a soil complex
is named for the major kinds of soils in it, for example,
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Berks-Montevallo channery silf loams.  Also, on most soil
maps, areas are shown that arve so vocky, so shallow, or so
frequently worked by wind, water, or man that they
scarcely can be called soils. These areas are shown on a
soil map, like other mapping units, but they are given
descriptive names, such as Made land or Riverwash and
arve called land types rather than soils.

While a soil survey is in progress, samples of soils are
taken, as needed, for laboratory measurements and for
engineering tests. Laboratory data from the same kinds
of soils in other places ave assembled. Data on yields of
crops under defined practices ave assembled from farm
records and from field or plot experiments on the same
kinds of soils. Yields under defined management arve
estimated for all the soils.

But only part of a soil survey is done when the soils
have bheen named, deseribed, and delineated on the map,
and the laboratory data and yield data have heen as-
sembled. The mass of detailed information then needs to
be organized in a way that it is readily useful to different
groups of readers, among them farmers, ranchers, man-
agers of woodland, engineers, and homeowners. Grouping
soils that are similar in suitability for each specified use
is the method of organization commeonly used in the soil
survey reports. Based on the yields, conservation prac-
tices needed, and other data, the soil scientists set up trial
management groups, and test them by further study and
by consultation with farmers, agronomists, engineers, and
others. Then, the scientists adjust the groups according
to the results of their studies and consultation. Thus, the
groups that are finally evolved reflect up-to-date knowl-
edge of the soils and their behavior under present methods
of use and management.

General Soil Map

The general soil map at the back of this report shows,
in color, the soil associations in Clinton County. A soil
association is a landscape that has a distinctive propor-
tional pattern of soils. It normally consists of one or more
major soils and at Jeast 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 suitable for a certain
kind of farming or other land use. Such a map is not
suitable for planning the management of a farm or field,
hecause the soils in any one association ordinarily differ
in slope, depth, stoniness, drainage, and other character-
istics that affect management.

The soil associations in Clinton County are discussed
in the pages that follow. More detailed information about
the soils is given in the section “Descriptions of the Soils.”

1. Dekalb-Hartsells-Cookport Association

Moderately deep and deep soils underlain by sandstone;
on ridgetops and slopes

The main soils of this association are on ridgetops and
slopes, in the Allegheny Plateaun in the northern part of
the county, and in the Ridge and Valley province in the
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southern part. Broad ridges and gentle slopes are charac-
teristic of the Allegheny Plateau. In contrast, the Ridge
and Valley province has narrower ridges and small pla-
teaus. In general, the landscape in this association is a
gently sloping plain that includes a few low hills. The
West Branch of the Susquehanna River, which curves
through the area from Lock Haven northwestward toward
Clearfield, has _cut narrow, steep-walled valleys through
the Allegheny Platean section. In the Ridge and Valley
province, the plateaus are much less dissected.

The Dekalb, Hartsells, and Cookport soils are nearly
level to steep. Dekalb soils are moderately deep, sandy,
and mostly stony. The steep Dekalb soils are the principal
soils on the walls of valleys in the association. Near the
Dekalb soils are the Hartsells soils, which ave deep and
well drained, and the Cookport soils, which are deep and
somewhat poorly drained. IMartsells soils occupy small
areas within larger areas of Cookport and Dekalb soils.

Minor soils in this association are those of the Nolo,
Lickdale, Leetonia, Gilpin, and Cavode series. The poorly
drained Nolo soils and the very poorly drained Lickdale
are wet and are shallow over a hard, brittle subsoil. Tee-
tonia soils are highly leached, stony, and very sandy.
They are mainly in the central and novthwestern parts of
the Allegheny Plateau section, chiefly north of Bald
Tagle Creek and in the northwestern part of the county
north of Hammersley Fork. The Gilpin soils are moder-
ately deep, well dramed, and shaly, and the Cavode are
deep, somewhat poorly drained, heavy, and clayey. Areas
of these soils ave small and are intermixed with other soils
of this association, but in many places they are near out-
crops of coal from the Allegheny formation.

Other minor soils are those of the Ungers, Albrights,
and Upshur series. These soils are red and occupy a few
small areas throughout the association,

Most of this so1l association is forested. Iarge tracts
are in State Forests and State Game Lands. Smaller
acreages are owned by private individuals or by companies
that process woodpulp. Some lumbering is done, but most
of the trees ave harvested for woodpulp. Only a few
semiportable sawmills remain of the many large ones that
once operated in the county. Many roads provide access
to the forest, and hunting camps and summer homes are
numerous. Although a few areas were once cleared and
farmed, most of these are now used for summer homes or
hunting camps, and the areas are now reforested. In areas
underlain by the Allegheny formation, where the seams of
coal are thick enongh and extensive enough to warrant
mining, coal has been removed by strip mining. Areas
that have been strip mined are mainly in the townships of
West, Keating and East ICeating in the western part of the
county.

2. Dekalb-Lehew Association

Steep, moderately deep, stony soils on mountains and ridges

The main soils of this association are on steep slopes that
border the Susquehanna River and its tributaries in the
Allegheny Plateau part of the county or are on mountain-
sides that border limestone valleys and major streams in
the Ridge and Valley province in the southern part. The
Dekalb and Lehew soils are somewhat similar, are 18 to 30
inches deep, and in many places are closely associated.

The Dekalb are the most extensive. They are moderately
deep, well drained, yellowish, and sandy. Most are very
stony. Iehew soils ave moderately deep, well drained,
reddish, sandy, and very stony.

Minor areas of Stony land and Rubble land are also in
this association. Stony land is shallow in many places.
The soil material has many boulders of sandstone or
guartzite on the surface and throughout. It is droughty
and low in fertility. Rubble land has little soil material,
and boulders cover 90 percent or more of the surface. A
typical area of Rubble land is near the summit of Bald
Eagle Mountain about a mile east of Lock Haven.

Much of Clinton County that is visible from the main
roads and towns is in this association. A large proportion
of the forests in the county are on the Dekalb soils of this
association. Trees reach merchantable size on the Dekalb
and Lehew soils in a moderate length of time. They grow
very slowly on Stony land, and areas of Rubble land gen-
erally have few trees or shrubs on them.

3. Cavode-Leadvale-Gilpin Association

Moderately deep and deep, brown, nearly level, shaly soils

The main soils of this association are in the western and
central parts of the county in the Allegheny Plateau sec-
tion, but small areas are scattered throughout the county.
The Cavode and Gilpin soils occupy similar positions in
the uplands. The Cavode soils are nearly level to gently
sloping, and the Gilpin are nearly level to moderately
sloping. Leadvale soils are at the base of slopes in the
uplands, in concave areas on lower slopes, or along small
streams.

Cavode soils ave moderately decp to deep, somewhat
poorly drained, brownish, and clayey. Gilpin soils are
modervately deep, well drained, brownish and shaly. In
places they are underlain by coal, and some areas have
spoil from strip mining on them. Leadvale soils are deep,
moderately well drained, brownish, and clayey.

Minor soils of this association are the well-drained Hart-
sells and Dekalb soils, the moderately well drained Cook-
port soils, and the poorly drained Nolo soils.

Most of this association is wooded. Some areas were
farmed in the past, but poor yields and lack of markets
caused the farms to be abandoned. Such areas are now
reverting to woodland. Some areas have been strip mined,
but these are mostly in the western part of the association.

4. Leck Kill-Meckesville-Klinesville
Association

Shallow to deep, red, shaly soils

The main soils of this association arve in a narrow area
about a half mile wide. The avea extends from Pine Creek
in the eastern part of the county to Beech Creek in the
western part at the base of outcrops of the Catskill for-
mation. The soils are shallow to deep and are red and
shaly.

Predominant in this association are well-drained, red-
dish soils. Of these, the Leck Iill soils are moderately
deep. The Meckesville are deep and have a firm layer
at a depth of 30 to 36 inches. IClinesville soils are shallow
and have many fragments of shale and sandstone on the
surface.
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Minor soils of this association are the nearby Albrights
soils. These are deep, reddish soils that are moderately
well drained to somewhat poorly drained.

The soils of this association are well suited to crops and
are therefore desirable as farmsteads. They arve easy to
till, warm early in spring, and are moderate to moderately
high in productivity. They are susceptible to erosion,
however, and require protection from runoff. Sheet eros-
ion is moderate to severe in areas that are cleared.

Most areas of this agsociation are in farms. Small, steep
and stony areas arve in second-growth woodland.

5. Hagerstown-Wiltshire Association

Deep, well drained and moderately well drained soils
on limestone in valleys

The main soils of this association are in the Nippenose,
Nittany, and Sugar Valleys, which are the major lime-
stone valleys in the county. These are deep soils that
formed in impurities from the hard, gray limestone, which
underlies the valleys. The Flagerstown are well-drained,
heavy soils and have a reddish to yellowish subsoil. Wilt-
shire soils are moderately well drained. They are in de-
pressions and in other areas where soil and water accu-
mulates and have a mottled layer at a depth of 24 to 36
inches. A typical landscape of this association is shown
in figure 2.

Minor soils of this association are those of the Morrison
series and the Jocal alluvium phases of the Huntington
series. The Morrison soils, formed in material from cal-
careous sandstone, are deep, well drained, and sandy. They
are on Sand Ridge, which extends from Centre County
into Clinton County in a broad wedge about one-half mile
long. The IHuntington soils, on small alluvial fans, formed
in fine silt and clay washed from the Hagerstown soils.
These soils are deep and are well drained.

Drainage is mostly underground through caverns and
solution channels in the limestone. Occasionally during
dry weather the major streams disappear into the ground.
Sinkholes are common. Wells drilled into the limestone
for drinking water frequently are contaminated.

The soils of this association are productive, and much of
the area is in farms. Dairying is the main kind of farm-
ing. The areas in woodland are small.

6. Berks-Hartleton-Allenwood Association

Shallow to deep soils on shale in glaciated valleys

The landscape in this association is characterized by
very steep hills and narrow valleys. The soils are in an
area about 214 miles wide that extends from Pine Creck
in the eastern part of the county to Beech Creek in the
western part. These soils are shallow to deep and arve
well drained. They formed mainly in material from shale

that was mixed somewhat by glaciers in ancient time.

Figure 2—Typical landscape of an area in association 5. Hagerstown silt loam is on the valley floors and ridges, and soils of the
Dekalb series are in the background.
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The Berks soils occupy much of this association. These
are moderately deep to shallow, moderate to steep soils on
slopes of narrow V-shaped valleys. The Hartleton soils
are moderately deep, brownish soils derived from acid
shale. They are nearly level to moderately sloping. Al-
lenwood soils are deep, are nearly level to moderately
steep, and have a yellowish-red subsoil. They formed in
material mainly from shale but partly from sandstone and
quartzite.

Minor soils of this association are those of the Comly,
Watson, and Montevallo, and Brinkerton series. The
moderately well drained to somewhat poorly drained
Comly soils are gently sloping. They are in depressions
and on benches. The moderately well drained Watson
soils and the poorly drained Brinkerton soils are in drain-
ageways, swales, and depressions and make up the smallest
part of the association. The very shallow Montevallo
soils are in small areas on steep slopes associated with the
Berks soils.

Only a moderate acreage of this association is in farms.
The farms are made up of the more level and moderately
sloping soils. These soils are easy to till, but they are
droughty and are moderately eroded to severely eroded.
Productivity is low, and crop failures are common.

e
e

7. Murrill-Buchanan-Laidig Association

Deep soils on limestone in valleys at the base of mouniains

The main soils of this association are in an area about
one-half mile wide that extends from the base of steep
mountain slopes outward into valleys underlain by lime-
stone. These soils are deep. They formed in materials
that were moved downslope by gravity, water, and ice onto
lower lying areas. A typical view of this association is
shown 1n figure 3.

The largest acreage in this association is occupied by the
Murrill soils. These soils are well drained. They formed
in a mixture of material from sandstone and shale that
overlies material from limestone. Of the other major
soils, the Buchanan are moderately well drained to some-
what poorly drained. The well-drained Laidig soils, also
major soils, formed in colluvium, mainly from sandstone.
They are mostly at the eastern end of Sugar Valley, but
small areas are scattered along foot slopes of mountains
in other valleys in the association. Generally, Laidig soils
have a sandy surface layer and are stony.

Minor soils of this association are those of the Andover
series. These soils are moderately deep to shallow over a
fragipan. They are poorly drained.

Figure 3—Typical landscape of an area in association 7 in the eastern part of Nittany Valley. In the f(_)regrqund are sloping to mod-
erately sloping Murrill and Buchanan soils of the association, Dekalb soils are on the forested ridges in the background.
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Ixcept for the stony Laidig soils and the Andover soils,
much of this association is farmed. Dairying is dominant.
The Murrill soils ave used for crops and for pasture. The
Laidig, Buchanan, and Andover soils are used mainly for
pasture and hay. Yields of crops are moderate.

8. Lehew-Ungers-Albrights Association

Moderately deep or deep, reddish soils underlain by sand-
stone and shale

The main soils of this association are moderately deep or
deep and are reddish in color. The Lehew soils occupy
moderately steep to steep areas, and the Ungers and Al-
brights soils are in nearly level to moderately sloping
areas. The Javrgest area of this association is near Tama-
rack, but small areas are scaitered throughout the Al-
legheny Plateau. Another small avea is in the southern
part of the county. _

Lehew soils are moderately deep, well drained, sandy,
and stony. They are mostly in woodland. The Ungers
soils are deep, well drained, and sandy. These soils are
easy to work. Crops on them make moderate to high
yields, and most areas are in crops. Albrights soils are

deep and clayey and are moderately well drained to some-
what poorly drained. They are closely associated with the
Ungers soils.

Minor soils of this association are those of the Lickdale,
Dekalb, and Hartsells series. The Lickdale soils ave in
swampy areas like those at Tamarack. The Dekalb and
Iartsells soils occupy small areas within the association.

Farms are scattered throughout this association. They
are mostly on the Ungers soils, which are moderately good
for farming.

9. Ashton-Huntington Association
Soils on flood plains and terraces in materials washed from
sotls underlain by limestone

This soil association consists mainly of Ashton and
Huntington soils on flood plains and terraces in the south-
ern part of the county. These soils ave deep and are well

drained. The Ashton soils, along the Susquehanna River,
occupy areas from Lock IHaven eastward (fig. 4.). They
are flooded occasionally when Bald Eagle Creck overflows.
Huntington soils are on flood plains of streams, which
drain areas that are highly calcareous.

Figure 4.—Typical landscape of association 9, showing Ashton silt loam along the West Branch of the Susquehanna River, below Lock
Haven. In the background on the side of the mountain is Rubble land surrounded by areas of Dekalb soils.
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The moderately well drained Lindside soils, the some-
what poorly drained Newark, and the poorly drained
Melvin occupy minor areas of this association. These soils
ave closely associated with the Huntington soils, and all
of them are flooded more frequently than the Ashton soils.
Nevertheless, they are highly desirable for crops.

Most, of this association is in crops, and yields are high.
Tobacco, corn, wheat, and alfalfa grown for hay are the
main crops, but potatoes and other vegetables are also
grown on the Ashton soils.

10. Pope-Barbour-Sequatchie Association

Soils along streams; from acid materials

The soils of this association are on nearly level, gently
sloping, and gently undulating terraces and flood plains
along streams that drain uplands underlain by acid sand-
stone and shale. They are mostly in the northern part
of the county, but small areas are also in other parts of
the county.

Popesoils, on alluvial fans at the mouth of small streams,
are deep and well drained and are gravelly and cobbly.
They are moderate in fertility. Flooding is not a problem.
Representative areas of these soils ave the deltaic fans
built by Antes Creek in Nippenose Valley and by Chatham
Run at Woolrich.

Barbour soils are along Kettle Creek and Yonng Wom-
ans Creek. These are deep, well-drained, reddish soils
that are sandy and loamy. They are closely associated
with the moderately well drained to somewhat poorly
drained Basher soils and the poorly drained Atkins soils.
All of these soils are flooded periodically; nevertheless,
much of the acreage is used for crops.

The Sequatchie soils are mostly on moderately high,
nearly level flood plains of the Susquehanna River north
of Lock Haven, but some areas arve on low terraces near
Avis. These are deep, well-drained, fertile silt loams and
fine sandy loams. They compare favorably with soils
of the Ashton series. Sequatchie soils are high in fertility
and are farmed intensively, even though they ave flooded
occasionally. Near the Sequatchie soils are the minor
Whitwell, Tygart, and Purdy soils. The Whitwell soils
are moderately well drained, the Tygart are somewhat
poorly drained, and the Purdy are poorly drained.

Much of this association is used for crops, especially the
areas along the Susquehanna River. The soils are mod-
erate to high in fertility and are therefore desirable for
farmland.

Use and Management of the Soils

This section gives a general discussion of the suita-
bility of the soils in Clinton County for agriculture and
explains management of the soils by capability units.
Then management of the soils for trees, for wildlife, and
for such engineering purposes as building highways, farm
ponds, and similar structures is discussed. Also dis-
cussed are productivity ratings for specified crops under
two levels of management.

The nonstony soils of Clinton County generally are mod-
erately to highly productive and are easy to work. The
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agriculture is widely diversified, however, and different
management practices are needed for the vavious crop
and pasture plants grown.

COropland.—A. large percentage of the cropland in the
county consists of soils that are nearly level to moderately
steep and that have slopes longer than 300 feet. Periodic
heavy rainfall, especially in summer, causes sheet and
gully erosion unless soil conservation practices are fol-
lowed. The loss of even part of the surface layer reduces
the content of organic matter and the supply of plant nu-
trients and results in an increase in runoft and a decrease
m the amount of rainfall absorbed. Trosion can be con-
trolled by grassed waterways, diversion terraces, contour
striperopping, cover crops, good crop rotations, and other
conservation measures.

For most of the soils in this county, additional organic
matter is needed to improve structure and to increase the
water-holding capacity. Organic matter can be supplied
by the use of a suitable crop rotation, by green-manure
crops, and by applying large amounts of barnyard manure.

A plowsole, or tillage pan, forms occasionally where soils
are tilled continuously to the same depth. This pan is
dificult for moisture or roots to penetrate. To prevent a
pan from forming, the soils should be tilled to various
depths, and deep-rooted legumes and grasses should be
grown.

Artificial drainage is practical on some of the wetter
soils. If drainage is provided, fields can be farmed uni-
formly, soils can be worked earlier in spring, and yields
are better. Tile drains and open drains are suitable in
many places. Diversion terraces can be used to control
water from adjacent higher areas. A drainage engineer
should be consulted if drainage is planned.

The soils of Clinton County are acid and require periodic
applications of lime for most crops. Proper liming stimu-
lates microbe activity, helps improve the physical condi-
tion of the soil, and provides a more favorable medium
for plant growth. Lime and fertilizer should be applied
in amounts indicated by soil tests and according to the
needs of the crop.

Pastures—There are two types of pasture in the coun-
ty—permanent and temporary. The permanent upland
pastures are well sunited to a mixture of deep-rooted grasses
and legumes, such as birdsfoot trefoil mixed with orchard-
grass, timothy, or bromegrass. Bluegrass and white
Dutch clover do well during the cooler months of the grow-
ing season. Upland pastures generally are dormant during
July and August. On some farms, narrow flood plains
provide good pasture and shade for livestock during these
hot,months.

Pasture plants that have proven successful on temporary
pastures are ladino clover and orchardgrass or sudangrass
and small grain, such as rye, wheat, and oats.

In reseeding pastures, slopes of 15 percent or less can
be plowed. Slopes of more than 15 percent should be
disked. The longer, steeper slopes should be seeded in
contour strips.

Pastures generally should be mowed about the 15th of
June and the 15th of Aungust to control weeds and tall
grass. Overgrazing is detrimental to all pasture plants,
but especially to legnmes. Fertilizer and lime should be
applied in amounts indicated by soil tests and according to
the needs of the crop.
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Capability Groups of Soils

The capability classification is a grouping that shows,
in a general way, how suitable soils are for most kinds of
farming. Tt is a practical grouping based on limitations
of the soils, the risk of damage when they are used, and
the way they respond to treatment.

In this system all the kind of soils are grouped at three
levels, the capability class, subclass, and unit. The eight
capability classes in the broadest grouping are designated
by Roman numerals I throngh VIII. 1In class I are the
soils that have few limitations, the widest range of use,
and the least risk of damage when they are used. The soils
in the other classes have progressively greater natural
limitations. In class VIII are soils and landforms so
rough, shallow, or otherwise limited that they do not
produce worthwhile yields of crops, forage, or wood
products.

The subclasses indicate major kinds of limitations within
the classes. Within most of the classes, there can be as
many as four subclasses. The subclass is indicated by add-
ing a small Jetter, ¢, w, 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 main-
tained ; w means that water in or on the soil will interfere
with the growth of plants or with cultivation (in some soils
the wetness can be partly corrected by artificial drainage) ;
¢ shows that the soil is imited mainly because it is shallow,
droughty, or stony; and ¢, not used in Clinton County,
indicates that the chief limitation is climate that is too
cold or too dry.

In class I there are no subclasses, because the soils of
this class have few or no limitations. Class V can contain,
at the most, only subclasses 1w, s, and ¢ becanse the soils in
it are subject to little or no erosion but have other limita-
tions that restrict their use largely to pasture, woodland,
or wildlife.

Within the subclasses are the capability units, groups of
soils enough alike to be suited to the same crops and pas-
ture 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 identified by numbers as-
signed locally, for example, TTe-1 or I'Ves-1.

Soils are classified in capability classes, subclasses, and
units in accordance with the degree and kind of their per-
manent limitations. The grouping does not take into con-
sideration major, and generally expensive, landforming
that would change the slope, depth, or other characteristics
of the soil. It also does not take into consideration pos-
sible, but unlikely, major reclamation projects.

The eight classes in the capability system, and the sub-
classes and units in this county, are deseribed in the list
that follows.

Class I.  Soils that have few limitations that restrict their
use.

Unit I-1. Deep, level to nearly level, well-
drained soils on limestone or on material high
in lime.

Unit I-2. Deep, level to nearly level, well-
drained, acid soils.

Unit I-3. Deep, level to nearly level, well-
drained soils on flood plains and low stream
terraces.

Unit I-4. Deep, level to neavly level, well-
drained, acid soils on flood plains.

Class II. Soils that have some limitations that reduce the
choice of plants or require moderate conservation
practices.

Subclass ITe. Soils subject to moderate erosion if
they are not protected.

Unit ITe-1. Deep, nearly level to gently sloping,
well-drained soils on himestone or on material
that has a high content of lime.

Unit ITe-2. Deep, nearly level to gently sloping,
well-drained soils on acid material.

Unit ITe~3. Deep, gently sloping, moderately
well-drained soils on material that contains
some lime.

Unit ITe-4. Deep, gently sloping, moderately
well-drained soils on acid material.

Unit TTe-5. Shallow to moderately deep, gently
sloping, well-drained, acid soils.

Unit ITe-6. Moderately deep to shallow, gently
sloping, well-drained soils on acid material.

Subclass ITw. Soils that have moderate limitations
because of excess water.

Unit ITw~1. Deep, level to nearly level, moder-
ately well drained, silty soils.

Unit ITw~2. Moderately deep to deep, level to
nearly level, moderately well drained, acid soils.

Unit I1w-3. Deep, level to nearly level, mod-
erately well drained, acid soils on flood plains
and low stream terraces.

Subclass ITs.  Soils that have moderate limitations of
moisture capacity or tilth.

Unit TIs-1. Moderately deep to deep, level to
nearly level, well-drained soils on material
from acid shale and sandstone.

Unit ITs-2. Deep, level to nearly level, well-
drained, acid soils on gravelly and sandy
stream ‘terraces.

Unit ITs-3. Deep, gently sloping, well-drained
soils on material from sandstone that contains
some limestone.

Unit IIs—4. Moderately deep, level to nearly
levels, well-drained soils on acid sandstone.

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

Subeclass ITTe. Soils subject to severe ervosion if they
are cultivated and not protected.

Unit ITTe-1. Moderately sloping, well-drained
soils on limestone or on material that contains
much lime.

Unit I1Te~2. Deep, gently sloping to moderately
sloping, well-drained soils.

Unit I1Te~3. Deep, moderately sloping, moder-
ately well drained soils on acid material.

Unit I1Te-4. Moderately deep to shallow, gently
sloping to moderately sloping, well-drained
soils on material from acid shale.

Unit ITTe-5. Moderately deep, moderately slop-
ing, well-drained, loamy soils.
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Unit IITe-6. Deep, gently sloping to moderately

sloping, well-drained soils on limestone.
Subeclass I1Tw. Soils that have severe limitations be-
cause of wetness.

Unit I1Iw-1. Deep, level to nearly level, some-
what poorly drained silt loams.

Unit I1Iw-2. Deep, gently sloping, somewhat
poorly drained soils on acid material.

Unit IITw-3. ILevel to nearly level, poorly
drained to somewhat poorly drained silt loams
on flood plains.

Class IV. Soils that have very severe limitations that re-
strict the choice of plants, require very careful manage-
ment, or both.

Subclass IVe. Soils subject to very severe erosion if
they are cultivated and not protected.

Unit IVe-1. Deep, modlerately sloping to mod-
erately steep, well-drained soils on limestone or
on materials high in lime.

Unit IVe~2. Deep, moderately sloping to mod-
erately steep, well-drained soils on acid ma-
terial.

Unit IVe-3. Deep, moderately sloping to mod-
erately steep, moderately well drained soils on
acid material,

Unit IVe-4. Shallow to moderately deep, mod-
erately sloping and moderately steep, well-
drained soils on acid shale.

Unit IVe-5. Moderately deep, moderately steep,
well-drained soils on acid sandstone, shale, and
conglomerate.

Unit IVe-6. Deep, moderately sloping to mod-
erately steep, well-drained clayey soils on lime-
stone.

Subclass IVw. Soils that have very severe limita-
tions for cultivation, because of excess water.

Unit IVw-1. Nearly level to gently sloping,
poorly drained to somewhat poorly drained silt
loams.

Unit IVw-2. Gently sloping to moderately slop-
ing, poorly drained, gravelly and silty soils on
acid material or on material that contains lime.

Subclass IVes. Soils that have very severe limita-
tions for cultivation because of erosion and stoni-
ness.

Unit IVes-1. Deep, gently rolling to moderately
sloping, well-drained, rocky soils on limestone.

Class V. Soils not likely to erode that have other limita-
tions, impractical to remove without major reclamation,
that limit their use largely to pasture or range, wood-
land, or wildlife food and cover. (None in Clinton
County.)

Class VI. Soils that have severe limitations that make
them generally unsuited to cultivation and that limit
their use largely to pasture or range, woodland, or wild-
life food and cover.

Subclass VIe. Soils severely limited, chiefly by risk
of erosion, if they are not protected.

Unit VIe-1. Deep, moderately steep, well-
drained, gravelly soils on acid sandstone and
shale.

Unit VIe-2. Shallow to moderately deep, mod-
erately steep to steep, well-drained, channery or
shaly soils.

Unit VIe-8. Deep, moderately steep, well-
drained, clayey soils on limestone.

Unit VIe-4. Moderately deep, moderately steep,
poorly drained, gravelly soils.

Subclass Vles. Soils that are severely limited be-
cause of erosion and stoniness.

Unit  VIes-1. Moderately deep, moderately
steep, well-drained soils on limestone in stony
and ledgy areas.

Subclass VIs. ~ Soils generally unsuitable for cultiva-
tion and limited for other uses by their moisture
capacity, stones, or other features.

Unit VIs-1. Deep, nearly level to moderately
steep, well-drained, very stony soils.

Unit VIs—2. Deep, nearly level to moderately
steep, moderately well drained and well
drained, very stony soils.

Unit VIs-3. Moderately deep to deep, nearly
level to moderately steep, very stony soils.

Class VII. Soils that have very severe limitations that
make them unsuitable for cultivation without major rec-
Jamation and that restrict their use largely to grazing
woodland, or wildlife.

Subclass VIIe. Soils very severely limited, chiefly by
risk of erosion if protective cover is not maintained.

Unit VIIe-1. Shallow, steep to very steep, well-
drained, silty soils on acid shale.

Subclass VIIes. Soils very severely limited because
of erosion or stones.

Unit VIIes-1. Deep, steep to very steep, well-
drained, stony soils on ledgy limestone.

Subelass VIIs. Souls very severely limited by moist-
ure capacity, stones, or other soil features,

Unit VIIs-1. Shallow to moderately deep, nearly
level to very steep, well-drained, sandy and
stony soils.

Unit VIIs-2. Nearly level to moderately slop-
ing, poorly drained to very poorly drained, very
stony soils.

Class VIII. Soils and landforms that, without major rec-
Jamation, have limitations that preclude their use for
commercial production of plants and restrict their use
to recreation, wildlife, water supply, or esthetic pur-

oses.

Subclass VIIIs. Droughty soils that are suited only
to recreation and to habitats for wildlife.

Unit VIIIs-1. Nearly level to very steep areas
that have as much as 90 percent of the surface
covered by large blocks, boulders, cobblestones,
and other kinds of stones.

Management by Capability Units

The soils in one capability unit have about the same
limitations and similar risks of damage. All of the soils
in one unit, therefore, need about the same kind of man-
agement, though they may have formed from different
kinds of parent material and in different ways.

The capability units are described in the following
pages. The soils in each unit ave listed, and management
suitable for all the soils in one unit is suggested. ~Addi-
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tional help in managing the soils can be obtained by con-
sulting the local representative of the Soil Conservation
Service, the county agricultural agent, or a member of
the staff of the State Agricultural Experiment Station.
Information can also be obtained on how to prepare soil
samples from specific fields for tests to indicate the needs
for lime and fertilizer for a particular crop. In addition
information about crop varieties, snitable management
practices, and confrol measures for weeds, insects, and
plant diseases can be obtained.

Suitable crop rotations are described for each unit in
terms of high, low, or medium intensity. Types of rota-
tions and suitable crops are described under some of the
mapping units in the section “Descriptions of the Soils.”
The intensity of the rotations is defined as follows:

1. HMigh-intensity (2-year) rotation: 1 year of a
row crop followed by a cover crop in winter, and
then 1 year of a small grain followed by a green-
manure crop or its equivalent; the soils need to be
limed and fertilized properly if this kind of rota-
tion is used.

2. Medium-intensity (3-year) rotation: 1 year of a
row crop followed by a cover crop in winter, and
then 1 year of a small grain followed by 1 year of
hay crop or its equivalent; the soils need to be
limed and fertilized properly if this kind of
rotation is used.

3. Low-intensity (4- or 5-year) rotation: 1 year of a
row crop followed by a cover crop in winter, then
1 year of a small grain, and finally, 2 to 3 years of
hay or its equivalent; the soils need to be limed
and fertilized properly if this kind of rotation is
used.

Capability unit I-1

In this unit are deep, level to nearly level, well-drained
soils on limestone or on a mixture of materials containing
much lime. These soils are medium textured and have
good structure. They are moderately permeable, have
high available moisture holding capacity, and ave produe-
tive. The soils are moderately acid, and they are friable
and easy to till. They are not, eroded or are only slightly
eroded. The following soils are in this unit:

Hagerstown silt loam, 0 to 3 percent slopes.
Huntington silt loam, local alluvium, 0 to 3 percent slopes.
Murrill gravelly loam, O to 3 percent slopes.

These soils are suited to corn, small grain, alfalfa, and
other farm crops grown in the county. Contour farming
is needed for control of erosion on slopes of more than 2
percent if a crop rotation of high intensity is used. Such
a crop rotation can be used if the content of organic mat-
ter and the structure of the soils are maintained. The
soils also need to be properly fertilized. Cover crops need
to be grown, and crop residues should be returned to the
soils. Apply lime and fertilizer according to the results
of soil tests and the needs of the crop.

Capability unit I-2

In this unit ave deep, level to nearly level, well-drained,
acid soils that are medinum textured and easy to till. They
are moderately permeable, have moderately high moisture-

holding capacity, and ave slightly eroded. The following
soilsarein thisunit:

Allenwood fine sandy loam, 0 to 5 percent slopes.
Fartsells channery loam, O {o 8 percent slopes.
Sequatchie loam.

Sequatchie fine sandy loam, high,

These soils are suited to corn, small grain, alfalfa, and
other farm crops grown in the county. A crop rotation of
high intensity can be used if the content of organic matter
and the structure of the soils are maintained. Cover crops
need to be grown, and residues from vow crops should he
returned to the soils. Lime and fertilizer should he ap-
plied according to the results of soil tests and the needs of
the crop. Generally, however, large amomnts of lime are
needed.

Capability unit 1-3

This unit is made up of deep, level to nearly level, well-
drained soils on flood plains and low stream terraces.
These soils are medium textured to Light textured, have
moderate to moderately rapid permeability, and have high
moisture-holding capacity. They are nearly neutral, are
high in fertility, and are easy to till. They are subject to
overflow, but the floodwater normally does not damage
crops. The following soils are in this unit:

Ashton silt loam.
Huntington fine sandy loam.
IHuntington silt loam.

These soils are suited to corn, small grain, alfalfa, and
other farm crops grown in the county. A rotation of high
intensity can be used if the content of organic matter and
the structure of the soils are maintained. The use of
proper amounnts of fertilizer and the growing of cover
crops help to prevent scouring. Apply lime and fertilizer
according to the vesults of soil tests and the needs of the
crop.

(Capability unit 1-4

In this unit are deep, level to nearly level, well-drained,
acid soils on flood plains. These soils are medium tex-
tured to moderately coarse textured and have moderate to
moderately rapid permeability. They are moderately
high in fertility. The soils are subject to flooding, but
the floodwater causes only slight damage to crops. The
following soils are in this unit:

Barbour filne sandy loam.
Pope loam, fans, 0 to 3 percent slopes.

These soils ave suited to corn, small grain, alfalfa, and
other farm crops grown in the county. A rotation of high
intensity can be used if the content of organic matter and
the structure of the soils are maintained. By applying
proper amounts of fertilizer and growing cover crops,
scouring can be prevented. Lime and fertilizer should be
applied in amounts indicated by soil tests and the needs of
the crop. Generally, however, moderate amounts of lime
are needed.

Capability unit Ile-1

This unit is made up of deep, nearly level to gently slop-
ing, well-drained soils on limestone or on a mixture of
materials that have a high content of lime. These soils
are moderately permeable, have high moisture-holding
capacity, and are strongly acid to medinm acid. Erosion
isslight or moderate. The following soils are in this unit:
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Hagerstown silt loam, 0 to 8 percent slopes, moderately eroded.
Hagerstown silt loam, 38 to 8 percent slopes. moderately eroded.
Huntington silt loam, local alluvium, 3 to 8 percent slopes.
Murrill gravelly loam, 3 to 8 percent slopes, moderately eroded.
These soils are suited to corn, small grain, alfalfa, and
other farm crops grown in the county. For confrol of
erosion, a suitable crop rotation should be combined with
contour stripcropping, return of residues from row crops
to the soils, and growing of cover crops. Except on the
Huntington silt loam, local alluvium, diversion terraces are
also needed in many places. If practices are used for the
control of erosion, a suitable cropping system is 2 years
of row crops, 1 year of a small grain, and 1 year of hay.
Apply lime and fertilizer according to the results of soil
tests.

Capability unit 11e-2

In this unit are deep, nearly level to gently sloping, well-
drained soils on acid material. These soils are moderately
permeable, have moderately high to high moisture-holding
capacity, and are very strongly acid to strongly acid.
They are easy to till. Krosion is slight to moderate. The
following soils ave in this unit:

Allenwood gravelly silt loam, 3 to 8 percent slopes.

Chenango gravelly loam, 8 to 8 percent slopes.

Hartsells channery loam, 0 to 38 percent slopes, moderately
eroded.

Hartsells channery loam, 3 to 8 percent slopes.

Hartsells channery loam, 3 to 8 percent slopes, moderately
eroded.

Laidig gravelly loam, 8 to 8 percent slopes, moderately eroded.

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

Pope loam, fans, 3 to 8 percent slopes.

Ungers loam, 3 to 8 percent slopes.

Ungers loam, 3 to 8 percent, slopes, moderately eroded.

Upshur silt loam, acid substratum, 2 to 8 percent slopes.

These soils are snited to corn, small grain, alfalfa, and
other farm crops grown in the county. A suitable crop
rotation, contour striperopping, diversion terraces, and
adequate amounts of fertilizer are all needed for the con-
trol of erosion. Cover crops are also needed, and residues
from row crops should be returned to the soils. If prac-
tices for the control of erosion are applied, a suitable erop-
ping system is 2 years of row crops, 1 year of a small
grain, and 1 year of hay. Lime and fertilizer should be
applied according to the results of soil tests, but generally,
moderate amounts of lime are needed.

Capability unit Ile-3

The only soil in this unit is Wiltshire silt loam, 3 to 8
percent slopes, moderately eroded. It is a deep, gently
sloping, moderately well drained, medium-textured soil
on material that contains some lime. This soil has high
moisture-holding capacity, is strongly acid to medium acid,
and iseasy to till. Irosion is moderate.

"This soil is suited to corn, small grain, alfalfa, and other
farm erops. A suitable crop rotation, contour striperop-
ping, diversion terraces, and adequate amounts of fertil-
izer ave all needed for the control of evosion. Cover crops
arve also needed, and residues from row crops should be
returned to the soil. If practices for the control of erosion
are applied, a suitable cropping system is 1 year of a row
crop, 1 year of a small grain, and 1 year of hay. Lime and
fertilizer should be applied according to the results of soil
tests and the needs of the crop.

Capability unit 1le-4

In this unit are deep, gently sloping, moderately well
drained, acid soils that ave medium textured. These soils
have moderately high moisture-holding capacity, are very
strongly acid to strongly acid, and arve slightly eroded to
moderately eroded. They have moderate fertility and are
easy to till. A layer that is slowly permeable to water and
plants is at a depth of nearly 20 inches. The following
soils are in thisunit:

Albrights silt loam, 3 to 8 percent slopes.

Buchanan gravelly loam, 3 to 8 percent slopes.

Buchanan gravelly loam, 3 to 8 percent slopes, moderately
eroded.

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

Cookport loam, 3 to 8 percent slopes.

Cookport loam, 3 to 8 percent slopes, moderately eroded.

Leadvale silt loam, 3 to 8 percent slopes.

These soils are suited to corn, small grain, and other
general farm crops. Alfalfa grows fairly well if ade-
quate amounts of lime and fertilizer are applied. A ro-
tation of medinm intensity, contour stripcropping, diver-
sion terraces, and adequate amounts of fertilizer are all
needed for the control of erosion. Cover crops are also
needed, and residues from row crops should be returned to
the soils. Tf practices for the control of erosion are ap-
plied, a suitable cropping system is 1 year of & row crop, 1
year of a small grain, and 1 year of hay. Lime and
fertilizer should be applied according to the results of soil
tests and the needs of the crop.

Capability unit Ile-5

This unit is made up of shallow to moderately deep,
gently sloping, well-drained soils on material from acid
shale. 'These soils are in the uplands. They are medium
textured, have moderate permeability, and are medium acid
to strongly acid. They have moderate to moderately low
moisture-holding capacity. These soils are friable and are
easy to till, but 2t:hey have moderately low fertility. Ero-
sion is slight to moderate. The following soils are in this
unit:

Berksd c(]lmnnery silt loam, 3 to 8 percent slopes, moderately
eroded.

Berks shaly silt loam, 3 to 8 percent slopes, moderately eroded.

Gilpin silt loam, 3 to 8 percent slopes.

Harth]ato]n channery silt loam, 3 to 8 percent slopes, moderately
eroded.

Leck Kill channery silt loam, 3 to 8 percent slopes, moderately
eroded.

"These soils are suited to corn, small grain, alfalfa, birds-
foot trefoil, and other farm crops. A suitable crop ro-
tation, contour stripcropping, diversion terraces, and ade-
quate amounts of fertilizer are all needed for the control of
erosion. Cover crops are also needed, and residues from
row crops should be returned to the soils. If practices for
the control of erosion are applied, a suitable croppin g sys-
tem is 1 year of a row crop, 1 year of a small grain, and 1
year of hay. Lime and fertilizer should be applied ac-
cording to the results of soil tests and the needs of the crop.
Generally, however, moderate amounts of lime are needed.

Capability unit 1le-6

In this unit are moderately deep to shallow, gently slop-
ing, well-drained soils on acid material from sandstone,
shale, and conglomerate. These soils are medium textured,
are acid, and are permeable to water and to plants. They
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have moderate to moderately low ability to hold water
available for plants. These soils are friable and are easy
to work, but they are moderately low in fertility. Ero-
sion is slight to moderate. The '[}:)l].owing soils are in this
unit:

Dekalb channery loam, 3 to 8 percent slopes.
Dekalb channery loam, 3 to 8 percent slopes, moderately eroded.

These soils are suited to potatoes, corn, small grain, al-
falfa, birdsfoot trefoil, and other general farm crops. A
suitable crop rotation, contour stripcropping, diversion ter-
races, and adequate amounts of fertilizer ave all needed for
the control of erosion. Cover crops are also needed, and
residues from row crops should be returned to the soils.
If practices are used for control of erosion, a suitable
cropping system is 1 year of a row crop, 1 year of a small
grain, and 1 year of hay. Leaching is rapid, and fertili-
zer must be applied frequently to maintain fertility. Lime
should be applied in amounts indicated by soil tests, but
generally moderate to large amounts of lime are needed.

Capability unit HHw-1

Wiltshive silt loam, 0 to 8 percent slopes, is the only soil
in this unit. This deep, level to nearly level, moderately
well drained, medium-textured soil formed on material
containing some lime. The soil has moderately high mois-
ture-holding capacity, is moderately acid, and is slightly
evoded. It is friable and easy to till. A layer that is
slowly permeable to water and plant roots is at a depth of
more than 20 inches.

This soil is suited to corn, small grain, bivdsfoot trefoil,
and other farm crops. If a crop rotation of medium in-
tensity is used, graded stripcropping is needed for control
of erosion and to provide ch:minn.ge on slopes of more than
2 percent. Drainage generally is needed for high yields.
A suitable crop rotation and adequate amounts of fertili-
zer are needed to maintain the content of organic matter
and the structure of the soil. Cover crops are also needed,
and residues from row crops should be returned to the soil.
If practices arve used for the control of erosion, a suitable
cropping system is 1 year of hay, 1 year of a small grain,
and 1 year of a row crop. Apply lime and fertilizer ac-
cording to the results of soil tests.

Capability unit 1Iw-2

In this unit are moderately deep to deep, level to nearly
level, moderately well drained, acid soils. These soils are
medium textured and are easy to till. They have moder-
ately high moisture-holding capacity for plants and are
very strongly acid to strongly acid. Runoff is slow, and
permeability is moderately slow ; consequently, drainage is
aproblem. The following soils are in thisunit:

Comly silt loam, 0 to 3 percent slopes.

Cookport loam, 0 to 3 percent slopes.

‘Watson silt loam, 0 to § percent slopes.

Whitwell silt loam, 0 to 5 percent slopes, moderately eroded.

These soils are suited to corn and small grain, but they
are only fairly well suited to alfalfa. Graded stripcrop-
ping is needed for control of erosion and to provide drain-
age on slopes of more than 2 percent. Drainage is needed
for high yields. A suitable crop rotation and adequate
amounts of fertilizer ave needed to maintain the content
of organic matter and the structure of the soils. Cover

crops are also needed, and residues from row crops should
be returned to the soils. If practices arve used for the
control of erosion, a suitable cropping system is 1 year of
a row crop, 1 year of a small grain, and 1 year of hay.
Apply lime and fertilizer according to the vesnlts of soil
tests. Generally, however, moderate to large amounts of
lime are required.

Capability unit 1Tw-3

This unit is made up of deep, level to nearly level, mod-
erately well drained, acid soils in alluvium on flood plains.
The soils have moderate permeability and high mois-
ture-holding capacity. They are medium textured and
are moderately high in fertility but are subject to mod-
erate overflow in some years. The following soils are
in this unit:

Basher fine sandy loam.
Basher silt loam.
Lindside silt loam.

The Lindside soil is less acid than the Basher soils, and
it is higher in fertility. All of the soils ave suited to corn,
small grain, and other farm crops, but they are fairly well
suited to alfalfa. Drainage is needed for good yields.
The content of organic matter and the structure of the
soils can be maintained if a suitable crop rotation is used,
if the soils arve properly fertilized, and if cover crops are
grown to prevent scouring. A suitable cropping system
is 2 years of row crops, 1 year of a small grain, and 1 year
of hay. Apply lime and fertilizer according to the results
of soil tests.

Capability unit 11s-1

This unit is made up of moderately deep to deep, level to
nearly level, well-drained soils on material weathered from
acid shale and fine-grained sandstone. These soils are acid
and are medium textured. They have moderate to mod-
erately rapid permeability, moderate to low available
moisture-holding capacity, and moderate to low fertility.
These soils are not eroded or are only slightly eroded. The
following soils are in this unit:

Gilpin silt loam, 0 to 3 percent slopes.
Hartleton channery silt loam, 0 to 3 percent slopes.

These soils are suited to corn, small grain, birdsfoot
trefoil, alfalfa, and other general farm crops grown in the
county. Contour farming is needed for control of ero-
sion on slopes of more than 2 percent. The content of or-
ganic matter and the structure of the soils can be main-
tained if a suitable crop rotation is used and the soils are
properly fertilized. Cover crops are also needed, and
residues from row crops should be returned to the soils.
If practices are used for the control of erovsion, a suitable
cropping system is 2 years of row crops, 1 year of a small
grain, and 1 year of hay. Lime and fertilizer should be
applied according to the results of soil tests and the needs
of the crop. Generally, however, moderate amounts of
lime are veguired.

Capability unit 11s-2

The only soil in this unit is Chenango gravelly loam, 0
to 3 percent slopes. Itisa deep,level to nearly level, well-
drained, acid soil on gravelly and sandy stream terraces.



CLINTON COUNTY, PENNSYLVANIA 13

The lower part of its subsoil is very gravelly. This soil
is rapidly permeable and has moderate to low capacity to
hold water available for plant use. It has little or no
erosion.

This soil is suited to corn, small grain, alfalfa, and other
farm: crops grown in the county. The content of organic
matter and the structure of the soil can be maintained if
a suitable crop rotation is used, the soil is properly fer-
tilized, cover crops are grown, and the residues from row
crops are returned to the soil. IFarming on the contour
is needed for the control of erosion on slopes of more than
2 percent. If practices are used for the control of erosion,
a suitable cropping system is 2 years of row crops, 1 year
of a small grain, and 1 year of hay. Lime and fertilizer
should be applied according to the results indicated by
soil tests. Generally, however, moderate amounts of lime
mre] n{aeded, and crops on this soil respond well if lime is
added.

Capability unit I1s-3

Only Morrison cherty sandy loam, 3 to 8 percent slopes,
is in this unit. This deep, gently sloping, well-drained
soil formed in uplands on material from sandstone that
contains small amounts of limestone. This soil is coarse
textured and is easy to till. Tt is easily permeable to water
and plant roots and has moderate moisture-holding capac-
ity. The soil is medium acid to strongly acid, is moderate-
ly low in fertility, and is slightly eroded.

This soil is suited to corn, small grain, alfalfa, and other
farm crops. A suitable crop rotation, contour stripcrop-
ping, diversion terraces, and adequate amounts of fer-
tilizer are all needed for the control of erosion. Cover
crops should also be grown, and residues from row crops
should be returned to the soil. If practices are applied for
the control of erosion, a suitable cropping system is 2 years
of row crops, 1 year of a small grain, and 1 year of hay.
Apply lime and fertilizer according to the results of
so1l tests and the needs of the crop. (Generally, however,
moderate amounts of lime and fertilizer are needed, and
they should be applied frequently.

Capability unit 11s-4

Dekalb channery loam, 0 to 8 percent slopes, is the only
soil in this unit. It is a moderately deep, level to nearly
level, well-drained soil on acid gray sandstone. This soil
is in uplands. It is acid, friable, and easy to work, but it
is low in fertility. It has moderate to moderately low
ability to hold water for plants, and it is permeable to
water and plant roots. The soil is medinm textured. It
is not eroded or is only slighty eroded.

This soil is suited to corn, small grain, birdsfoot trefoil,
and other general farm crops. Contour farming is needed
for control of erosion on slopes of more than 2 percent.
The content of organic matter and the structure of the soil
can be maintained if a snitable crop rotation is used and
the soil is properly fertilized. Residues from row crops
should be returned to the soil, and cover crops are also
needed. If practices are used for the control of erosion,
a suitable cropping system is 2 years of row crops, 1 year
of a small grain, and 1 year of hay. Lime and fertilizer
should be applied in amount indicated by soil tests, and
moderate to large amounts are generally needed for good
yields.

Capability unit 111e-1
This unit is made up of deep, moderately sloping, well-
drained, medium-textured soils that formed on limestone
or on a mixture of material that contains much lime. The
soils are moderately permeable to water and plant roots,
have high moisture-holding capacity, and are high in fer-
tility. They are medium acid to strongly acid, even
though over limestone. The following soils are in this
unit :
Hagerstown silt loam, 8 to 15 percent slopes, moderately eroded.
Murrill gravelly loam, 8 to 15 percent slopes, moderately
eroded. . .
These soils are suited to corn, small grain, alfalfa, and
other farm crops grown in the county. A suitable crop
rotation, contour stripcropping, diversion terraces, anc
adequate amounts of fertilizer are all needed for the con-
trol of erosion. Cover crops are also needed, and residues
from row crops should be returned to the soils. If prac-
tices are applied for the control of erosion, a suitable crop-
ping system is 1 year each of a row crop and a small grain
and 2 or 8 years of hay. Lime and fertilizer should be ap-
plied according to the results of soil tests and the needs of
the crop.

Capability unit 111e-2

This unit is made up of deep, gently sloping to mod-
erately sloping, well-drained, megimn-textured soils on
acid material. These soils have moderately high moisture-
holding capacity and are moderately permeable to water
and to plant roots. They are strongly acid to very
strongly acid. Fertility is moderate, but the soils are
moderately eroded to slightly eroded. The following
soils are in this unit:

Allenwood gravelly silt loam, 8 to 15 percent slopes, moderately

eroded.

Hartsells channery loam, 8 to 15 percent slopes, moderately
eroded.

Laidig gravelly loam, 8 to 15 percent slopes, moderately
eroded.

Meckesville silt loam, 8 to 15 percent slopes, moderately eroded.
Ungers loam, 8 to 15 percent slopes.

These soils are suited to corn, small grain, alfalfa, and
other farm crops. A suitable crop rotation, contour strip-
cropping, diversion terraces, and adequate amounts of fer-
tilizer are all needed for the control of erosion. Cover
crops are also needed, and residues from row crops should
be returned to the soils. If practices are used for the
control of erosion, a suitable cropping system is 1 year of
a Tow crop, 1 year of a small grain, and 2 or 8 years of hay.
Lime and fertilizer should be applied according to the re-
sults of soil tests and the needs of the crop. ' ‘

Capability unit 111e-3

This unit is made up of deep, moderately sloping, mod-
erately well drained soils on acid material. These soils
are in the uplands. They are medium textured and have
moderately high moisture-holding capacity. The soils are
strongly acid, have moderate fertility, and are easy to till,
but they are slightly eroded to moderately eroded. A
layer that is slowly permeable to water and plants is about
20 inches below the surface. The following soils are in
this unit:

Albrights silt loam, 8 to 15 percent slopes, moderately eroded.
Buchanan gravelly loam, 8 to 15 percent slopes, moderately
eroded.
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Comly silt loam, 8 to 15 percent slopes, moderately eroded.
Cookport loam, 8 to 15 percent slopes.
Leadvale silt loam, 8 to 15 percent slopes.

These soils ave suited to corn, small grain, alfalfa, and
other farm crops grown in the county. A suitable crop
rotation, contour stripcropping, diversion terraces, anc
adequate amounts of fertilizer arve all necded for the con-
trol of erosion. Also, cover crops are needed, and residues
from row crops should be returned to the soils. If prac-
tices are used for the control of erosion, a suitable cropping
system is 1 year of a row crop, 1 year of a small grain, and
2 or 3 years of hay. Lime and fertilizer should be added
in amounts indicated by soil tests and the needs of the crop,
but moderate amounts of lime are generally needed.

Capability unit I11e—4
In this unit are moderately dee{J to shallow, gently slop-

ing to moderately sloping, well-drained soils on material
from-acid shale. These soils are in the uplands. They are
medium textured, are moderately permeable to water and
to plant roots, and have moderate to moderately low mois-
ture-holding capacity. These soils are moderately low in
fertility, are medium acid to strongly acid, are friable,
and are easy to till but erode readily. They ave slightly
eroded to severely eroded and are subject to further erosion
because runoff is rapid. The following soils are in this
unit:

Berks channery silt loam, 8 to 15 percent slopes, moderately

B(frll?sf]gl(};ﬂy silt loam, 8 to 15 percent slopes, moderately eroded.

Gilpin gilt loam, 8 to 15 percent slopes.

Hartleton channery silt loam, 8 to 15 percent slopes, moderately

eroded.
Leck Kill channery silt loam, 8 to 15 percent slopes, moderately

eroded.

These soils are suited to corn, small grain, alfalfa, and
other farm crops. A suitable crop rotation, contour strip-
cropping, diversion terraces, and adequate amounts of fer-
tilizer are all needed for the control of erosion. Cover
crops are also needed, and residues from row crops should
be returned to the soil. If practices are applied for the
control of erosion, a suitable cropping system is 1 year of
a row crop, 1 year of a small grain, and 2 or 3 years of
hay. ILime and fertilizer should be applied according to
the results of soil tests and the needs of the crop.

Capability unit 111e-5

This unit is made up of moderately deep to deep, mod-
erately sloping, well-drained soils on material from acid
sandstone, shale, and conglomevate. These soils are in
the uplands. They are medium textured, are permeable
to water and plant roots and have moderately low to low
moisture-holding capacity. These soils are slightly eroded
to moderately eroded. They are very strongly acid to
strongly acid and are friable and easy to till, but they
are low in fertility. The following soils are in this unit:

Dekalb channery loam, 8 to 15 percent slopes.
Dekalb channery loam, 8 to 15 percent slopes, moderately
eroded.

These soils are suited to small grain, birdsfoot trefoil,
and other farm crops. A suitable crop rotation, contour
stripcropping, diversion terraces, and adequate amounts
of fertilizer are all needed for the control of erosion.

Cover crops are also needed, and residues from row crops
should be returned to the soils. If practices arve applied
for the control of erosion,a suitable cropping system is 1
year of a row crop, 1 year of a small grain, and 2 or 3
years of hay. Lime and fertilizer should be added ac-
cording to the results of soil tests. Generally, however,
moderate to large amounts of lime are needed.

Capability unit I11e-6

In this unit arve deep, gently sloping to moderately
sloping soils on limestone. These soils ave in the uplands.
They are well drained, moderately fine textuved, and
highly fertile, but. they are medium acid and moderately
eroded. The available moisture-holding capacity for
plants is moderate to low, and permeability is moderately
slow; however, the soils are permeable to plants above
bedrock. Generally these soils are more shallow to lime-
stone bedrock than the IMagerstown silt loams, and
they also contain more ledges. The following soils are in
this unit.:

Hagerstown silty clay loam, 3 to 8 percent slopes, moderately
eroded.

Hagerstown silty clay loam, 8 to 15 percent slopes, moderately
eroded.

The soils in this unit are suited to small grain, corn,
alfalfa, and other farm crops. A suitable crop rotation,
contour stripcropping, diversion terraces, and adequate
amounts of fertilizer are all needed forthe control of ero-
sion. Cover crops are also needed, and residues from row
crops should be returned to the soils. Where practices are
used for the control of erosion, a suitable cropping system
is 1 year of a row crop, 1 year of a small grain, and 2 or
3 years of hay. Apply lime and fertilizer according to
the results of soil tests and the needs of the crop.

Capability unit 1HIw-1

This unit is made up of deep, level to nearly level, some-
what poorly drained soils on acid material. These soils
are in the uplands. They are medium textured and are
slightly eroded. The soils are slowly permeable. They
have moderately low available moisture holding capacity,
moderately low fertility, and are strongly acid. Runoff
and permeability are slow, and as a result, drainage is a
problem. A claypan at a depth of 12 to 14 inches restricts
penetration of roots. The following soils are in this unit:

Cavode silt. loam, 0 to 8 percent. slopes.
Tygart silt loam.

These soils are suited to spring small grain, birdsfoot
trefoil, and similar faxm crops, but they are poorly suited
to corn. Drainage is needed for good yields, and unless
the soils are drained, crops sensitive to wetness should not
be planted.

The content of organic matter and the structure of the
soils can be maintained if a suitable crop rotation is used,
if the soils ave properly fertilized, and if residues from row
crops are returned to the soils. If practices are used for
the control of erosion and if drainage is provided, a suit-
able cropping system is 1 year of a row crop, 1 year of a
small grain, and 2 or 3 years of hay. Graded stripcrop-
ping and diversion terraces are necessary for the control
of erosion. These practices also help to provide surface
drainage. Time and fertilizer should be applied accord-
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ing to the results of soil tests. Generally, however, mod-
erate to large amounts of lime are required.

Capability unit I1Iw-2

Cavode silt loam, 3 to 8 percent slopes, is the only soil
in thisunit. It isa deep, gently sloping, somewhat poorly
drained soil on acid material. This soil is medium tex-
tured, is slowly permeable to water and plant roots, and
has moderately low available moisture-holding capacity.
Tt isstrongly acid and islow in fertility. Krosion is slight
to moderate.

This soil is suited to spring small grain and birdsfoot
trefoil, but it is poorly suited to corn. A suitable crop
rotation, graded stripcropping, and diversion terraces are
all needed for the control of erosion. Also, adequate
amounts of fertilizer should be applied and residues from
row crops should be returned to the soil. Diversion ter-
races and graded stripcropping also help to provide drain-
age. If practices are used for the control of erosion and
if drainage is provided, a suitable cropping system is 1 year
of a row crop, 1 year of a small grain, and 2 or 8 years of
hay. Lime and fertilizer should be applied in amounts
incicated by soil tests. Generally, however, moderate
amounts of lime are required.

Capability unit 1HTw-3

This unit is made up of level to nearly level, poorly
drained to somewhat poorly drained soils in alluvium on
flood plains. These soils are medinm textured and are
not eroded or are only slightly eroded. They have high
available moisture-holding capacity for plants. These
soils are subject to frequent overflow, but the floodwater
seldom damages crops. The water table is high. The
following seils are in this unit:

Atking silt loam.
Melvin and Newark silt loams.

If these soils are drained, they are suited to spring small
grain, corn, birdsfoot trefoil, and other farm crops.
Drainage is necessary for satisfactory yields. The con-
tent of organic matter and the structure of the soils can
be maintained if a suitable crop rotation is used, if the
soils are properly fertilized, and if cover crops are grown
to prevent scouring. If drainage is provided, a suitable
cropping system is 1 year of a row crop, 1 year of a small
grain, and 3 years of hay. Apply lime and fertilizer ac-
cording to the results of soil tests and the needs of the crop.

Capability unit 1Ve-1

This unit is made up of deep, moderately sloping to
moderately steep, well-drained soils on limestone or on a
mixture of material that contains much lime. These soils
are in the uplands. They are medium textured, are mod-
erately permeable to water and plant roots, and have mod-
erately high moisture-holding capacity. The soils are
medium acid to strongly acid. They are high in fertility
but are slightly eroded to severely eroded. 'The following
soils ave in this unit:

Hagerstown silt loam, 15 to 25 percent slopes, moderately

I\ff?]lr(;-(ill(id{;'rnvelly loam, 8 to 15 percent slopes, severely eroded.

Murrill gravelly loam, 15 to 25 percent slopes, moderately
eroded.

These soils are suited to corn, small grain, alfalfa, and
other farm crops. A suitable crop rotation, contour strip-

cropping, diversion terraces on slopes of as much as 15
percent, and adequate amounts of fertilizer are all needed
for the control of erosion. Cover crops are also needed,
and residues from row crops should be returned to the
soils. If practices are used for the control of erosion, a
sunitable cropping system is 1 year of a row crop, 1 year of
a small grain, and 8 or more years of hay. Apply lime and
fertilizer according to the results of soil tests and the needs
of the crop.

Capability unit 1Ve-2

This unit is made up of deep, moderately sloping to mod-
erately steep, well-drained soils on acid material. These
soils are in the uplands. They are medium textured and
are slightly eroded to severely eroded. The soils have
moderate moisture-holding capacity and are moderately
permeable to water and to plant roots. They are strongly
acid and are moderately low in fertility. Runoff is rapid,
and the hazard of erosion is severe. The following soils
are in this unit:

Allemivo;)d gravelly silt loam, 8 to 15 percent slopes, severely
eroded,

Laidig gravelly loam, 15 to 25 percent slopes, moderately
eroded.

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

These soils are suited to birdsfoot trefoil, corn, alfalfa,
small grain, and other farm crops. A suitable crop rota-
tion, contour striperopping, diversion terraces on slopes
of as much as 15 percent, and adequate amounts of fer-
tilizer are all needed for control of erosion. Cover crops
are also needed, and residues from row crops should be re-
turned to the soils. A suitable cropping system is 1 year
of a row crop, 1 year of a small gran, and 4 years of hay,
if practices for the control of erosion are applied. Lime
and fertilizer should be added according to the results of
soil tests and the needs of the crop, but moderate to large
amounts are generally needed.

Capability unit 1Ve-3

This unit is made up of deep, moderately sloping to mod-
erately steep, moderately well drained soils on acid ma-
terial. These soils are medium textured and ave slightly
eroded to moderately eroded. They are moderately per-
meable to slowly permeable, have moderate moisture-hold-
ing capacity, and are moderately low in fertility. They
are strongly acid. Runoff is rapid, and permeability is
moderate to slow. As a result, the hazard of erosion is
severe. A layer that is slowly permeable to water is at a
depth of about 20 inches. The following soils are in this
unit:

Buchanan gravelly loam, 8 to 15 percent slopes, severely eroded.
Buchanan gravelly loam, 15 to 25 percent slopes, moderately
eroded.

These soils are suited to corn, birdsfoot, trefoil, timothy,
and other farm crops that are not sensitive to wetness.
They are best suited to hay and pasture. For the control
of erosion, resceding should be done in contour strips on
all slopes and on diversion terraces that have slopes of as
much as 15 percent. A suitable cropping system is 1 year
of a cultivated crop, 1 year of a small grain, and 4 or more
years of hay. Adding proper amounts of fertilizer
lengthens the life of stands of forage. Lime should be
added according to the results of soil tests and the needs
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of the crop. Generally, however, moderate amounts of
lime and fertilizer are needed.
Capability unit 1Ve-4

This unit is made up of shallow to moderately deep,
moderately sloping and moderately steep, well-drained
soils on acid shale. These soils are 1n the uplands. They
are medium textured and are moderately permeable to
water and plant roots. They have moderately low to low
moisture-holding capacity for plants, and as a result,
runoff israpid. The soils are friable and are medium acid
to strongly acid. They erode readily and are slightly
eroded to severely eroded. The following soils are in
thisunit:

Berks channery silt loam, 15 to 25 percent slopes.

Berks channery silt loam, 15 to 25 percent slopes, moderately

Bc?l?s?:l?ﬁly silt loam, 15 to 25 percent slopes.

Berks shaly silt loam, 156 to 25 percent slopes, moderately
eroded.

Berks-Montevallo channery silt loams, 8 to 8 percent slopes,
severely eroded.

Leck Kill channery silt loam, 15 to 25 percent slopes, mod-
erately eroded.

These soils are suited to corn, small grain, birdsfoot tre-
foil, timothy, and other farm crops. Contour strips and
diversion terraces can be used to help control erosion when
reseeding is done. A snitable cropping system is 1 year of
a row crop, 1 year of a small grain, and 4 or more years
of hay. A}\pplying proper amounts of fertilizer helps to
lengthen the life of stands of forage. Lime and fertilizer
should be applied according to the results of soil tests and
the needs of the crop. Generally, however, moderate
amounts of lime ave needed.

Capability unit IVe-5

Dekalb channery loam, 15 to 25 percent slopes, is the
only soil in this unit. It is a moderately deep to deep,
moderately steep, well-drained soil on acid sandstone,
shale, and conglomerate. This soil is in the uplands. It
is permeable to moisture and plant roots, has low moisture-
holding capacity, is very strongly acid to strongly acid,
and is low in fertility. FErosion 1s slight to moderate.

This soil is suited to small grain and birdsfoot trefoil,
and farm crops can be grown occasionally. Corn is poorly
suited. A rotation of low intensity, contour stripcropping,
diversion terraces, and adequate amounts of fertilizer ave
all needed for the control of erosion. Cover crops should
also be grown, and residues from row crops should be re-
turned to the soil. If practices are applied for the con-
trol of erosion, a suitable cropping system is 1 year of a
row crop, 1 year of a small grain, and 4 or more years of
hay. TLime and fertilizer should be applied according to
the results of soil tests and the needs of the crop, but large
amounts are generally needed.

Capability unit 1Ve-6

Hagerstown silty clay loam, 8 to 15 percent slopes,
severely eroded, is the only soil in this unit. It is a deep,
moderately sloping to moderately steep, moderately fine
textured, well-drained soil on limestone. It hasmoderately
slow permeability to moisture but is permeable to plant
roots above bedrock. On the average, this soil is more
shallow than Hagerstown silt loam, 8 to 15 percent slopes,
moderately eroded, because it contains many rock ledges.

It has moderately low capacity to hold moisture available
for plants, is medium acid, and is high in fertility. Runoff
is rapid, and the hazard of erosion is severe. This soil is
very sticky and plastic when wet, and consequently, it is
difticult to manage.

This soil is suited to corn, winter grain, alfalfa, orchard-
grass, bromegrass, and other farm crops. If practices are
used for the control of erosion, a suitable cropping system
is 1 year of a row crop, 1 year of a small grain, and 4 years
of hay. In some places this soil is easier to manage if
pasture or hay is grown. Contour stripcropping and di-
version terraces on slopes of as much as 15 percent help to
control erosion if reseeding is done. Areas in hay or
pasture that require reseeding should be seeded to small
grain, Fertilizing the soil properly helps to lengthen the
Iife of the stands of forage.

Capability unit 1Vw-1

In this unit are nearly level to gently sloping, poorl
drained to somewhat poorly drained soils on acid material.
These soils are in depressions and in slack-water areas in
the uplands. They are slightly eroded to moderately
erodecd. These soils are slowly permeable to very slowly
permeable to water, and they have a pan at a depth of 8 to
12 inches that restricts penetration of roots. The soils
are medium textured, are low in fertility, and are strongly
acid. Draining these soils is difficult because of slow run-
off and permeability. The following soils are in this unit:

Brinkerton silt loam, 0 to & percent slopes, moderately eroded.
Nolo silt loam, 0 to 3 percent slopes.
Purdy silt loam,

The soils in this unit ave best suited to hay, birdsfoot tre-
foil, timothy, and similar crops. Open drains or hedding
systems provide surface drainage and improve growth of
plants. A suitable cropping system is 1 year of a row
crop, 1 year of a small grain, and 4 or more years of hay.
TFertilizing the soils properly and adding lime help to
lengthen the life of the stands of forage. The fertilizer
and lime should be applied according to the resulis of soil
tests.

Capability unit 1Vw-2

In this unit are gently sloping to moderately sloping,
poorly drained, medium-textured soils on acid material
or on material that contains lime. These soils are at the
heads of streams and coves in uplands. They are slowly
permeable to water, and during most of the year their root-
g zone is restricted to a depth of 6 to 10 inches. The
soils ave slightly eroded to moderately eroded, and they
have low to moderate fertility. The following soils are
in this unit:

Andover gravelly loam, 2 to 8 percent slopes.

Andover gravelly loam, 2 to 8 percent slopes, moderately
croded.

Andover gravelly loam, 8 to 15 percent slopes, moderately
eroded.

Guthrie silt loam, dark surface, 3 to 8 percent slopes, mod-
erittely eroded.

Lickdale silt loam, 0 to § percent slopes.

If drainage is feasible, these soils are suited to hirdsfoot
trefoil, corn, small grain, timothy, and other farm crops.
A suitable crop rotation, graded stripcropping, diversion
terraces, and adequate amounts of fertilizer are needed for
the control of erosion and to remove excess water. Cover
crops are also needed, and residues from row crops should
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be returned to the soils. A suitable cropping system is 1
year of a row crop, 1 year of a small grain, and 4 or more
years of hay. Tile can be used to drain wet spots. Ap-
plying proper amounts of fertilizer and lime help to
lengthen the life of stands of forage. The lime and ferti-
lizer should be applied according to the results of soil
tests and the neecds of the crop, but generally, moderate
amounts of lime are needed.

Capability unit I1Ves-1

The only soil in this unit is Hagerstown rocky silt loam,
5 to 15 percent slopes. It is a deep, gently rolling to mod-
erately sloping, well-drained, moderately fine textured
soil on limestone. This soil is highly fertile, is medium
acid to slightly acid, and is slightly eroded to moderately
eroded. 1t is moderately permeable to water, and plant
roots penetrate readily to bedrock. The moisture-holding
capacity for plants is moderately low. On the average,
this soil is more shallow to limestone than the other soils
in the Hagerstown series because it contains many rock
ledges. In many places stones and outcrops of limestone
make plowing difficult, but in a few places the soil can be
plowed.

This soil 1s suited to corn, small grain, alfalfa, and other
farm crops. A suitable crop rotation, contour stripcrop-
ping, and adequate amounts of fertilizer ave all needed
for the control of erosion. Cover crops are also needed,
and residues from row crops should be returned to the
soil. If practices are used for the control of erosion, a
suitable cropping system is 1 year of a row crop, 1 year of
a small grain, and 4 or more years of hay.

Capability unit Vie-1

The only soil in this unit is Allenwood gravelly silt loam,
15 to 25 percent slopes, severely eroded. It isa deep, mod-
erately steep, well-drained, medium-textured soil on acid
sandstone and shale. This soil is in the uplands. It has
moderate available moisture holding capacity, and it is
moderately permeable to water and plant roots. The soil
is moderately low in fertility and is strongly acid to very
strongly acid. Runoft is rapid, and the soil is severely
eroded.

This soil is suited to grasses and legumes for hay and
pasture. LErosion can be controlled if reseeding is done
m contour strips. Applying proper amounts of fertilizer
and adding lime help to lengthen the life of stands of
forage. Limeshould be applied according to the results of
soil tests, but moderate amounts are generally needed.

Capability unit Vie-2
This unit is made up of shallow to moderately deep,
moderately steep to steep, well-drained, medium-textured
soils on acid shale. These soils are in the uplands. They
have low moisture-holding capacity and are moderately
permeable. Plant roots readily penetrate to bedrock.
Runoff is rapid, and fertility islow. Thesoilsarestrongly
acid to medium acid and are slightly eroded to severely
eroded. The following soils are in this unit:
Berks channery silt loam, 25 to 35 percent slopes.
Berks channery silt loam, 25 to 35 percent slopes, moderately
eroded.
Berks shaly silt loam, 25 to 35 percent slopes, moderately
eroded.
Berks-Montevallo channery silt loams, 8 to 15 percent slopes,
severely eroded.

Leck Kill channery silt loam, 25 to 35 percent slopes.
Leck Kill channery silt loam, 25 to 35 percent slopes, mod-
erately croded.

These soils are suited to pasture or trees. Reseeding the
pastures in narrow contour strips helps to control erosion.
Fertilizing the soils in proper amounts and adding lime
help to lengthen the life of the stands of forage. Thelime
and fertilizer should be applied according to the results of
soil tests. Yields are likely to be low during droughts
because of the small amount of moisture in the soils.

Capability unit Vie-3

The only soil in this unit is Hagerstown silty clay loam,
15 to 25 percent slopes, severely eroded. It is a deep, mod-
erately steep, well-drained, moderately fine textured soil
on limestone. This soil is in the uplands. It is very
fertile, is medium acid to slightly acid, and is severely
eroded. The available moisture holding capacity for
plants is moderate. Permeability to water is moderately
slow, but plant roots penetrate the soil to bedrock. Gen-
erally this soil is move shallow to limestone than the Hag-
erstown silt loams. It is very sticky and plastic when wet,
and good tilth is difficult to maintain in cultivated areas.

This soil is suited to tall grasses, alfalfa, birdsfoot trefoil,
and other farm crops and is well suited to hay and pasture.
Reseeding in narrow contour strips helps to control ero-
sion. Fertilizing in proper amounts and adding lime
lengthens the life of stands of forage. The lime and fertil-
izer should be applied according to the results of soil tests.

Capability unit Vie—4

Andover gravelly loam, 15 to 25 percent slopes, moder-
ately eroded, is the only soil in this unit. It i1s a moder-
ately deep, moderately steep, poorly drained, medium-
textured soil on acid material. This soil occupies areas
below springs and seeps in the uplands and is wet much
of the year. The soil is strongly acid to medium acid and
is low 1n fertility. It is sloxﬁy permeable to water, and
depth of the rooting zone that is favorable for plants is
6 to 10 inches during most of the year. The soil is moder-
ately eroded.

This soil is snited to pasture, and plants that tolerate
wetness produce the highest yields. Reseeding in narrow
contour strips helps control erosion. Where practical, sur-
face drainage improves growth of plants. Applying ade-
quate amounts of lime and fertilizer helps to lengthen the
life of stands of forage. The lime and fertilizer should
be applied according to the results of soil tests.
Capability unit Vies-1

The only soil in this unit is Hagerstown rocky silt loam,
15 to 25 percent slopes. It isa moderately deep, moderate-
ly steep, well-drained soil on limestone. This soil is in
stony and ledgy areas in the uplands. It is medium tex-
tured, is moderately permeable to water, and consequently,
has moderately low moisture-holding capacity. Plant
roots readily penetrate to bedrock. The soil is medium
acid to slightly acid and is highly fertile. Krosion is
moderate. Outcrops of limestone occur, but they do not
hinder occasional disking or other work needed for pasture
improvement.

This soil is best suited to hay and pasture, but it is also
suited to alfalfa, orchardgrass, bromegrass, and other farm
crops. Reseeding should be done in contour strips. If
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adequate amounts of fertilizer ave added to grasses and
legumes, reseeding needs to be done less frequently. ILime
and fertilizer should be applied according to the results
indiecated by soil tests.

Capability unit VIs-1

In this unit are deep, nearly level to moderately steep,
well-drained, very stony soils on acid matevial that over-
lies limestone. These soils are in the uplands. They are
medium textured, are moderately permeable to water and
plant voots, have high moisture-holding capacity, and
are only slightly eroded. They are medium acid to
strongly acid and are highly fertile. There are large
sandstones in many places, and as a result, plowing is
not feasible. The following soils are in this unit:

Murrill very stony loam, 0 to 8 percent slopes.
Murrill very stony loam, 8 to 25 percent slopes.

Because of the many large stones, these soils are better
suited to pasture and trees than to row crops. Where it is
feasible to use light farm equipment, stands of native blue-
grass and whiteclover can be encouraged by adding ferti-
lizer. Lime and fertilizer should be added in amounts
indicated by soil tests. Woodland needs protection from
fire and grazing.

Capability unit VIs-2

This unit is made up of deep, nearly level to moderately
steep, moderately well drained and well drained, very
stony soils on acid material. These soils are medium-tex-
tured to moderately coarse textured, and in some places
they arve slightly eroded. They are strongly acid and are
moderately fertile. These soils are moderately permeable
to water and plant roots and have moderately high ca-
pacity to hold moisture available for plants. They con-
tain many large sandstone fragments; consequently, plow-
ing is not, feasible. The following soils are in this unit:

Buchanan very stony loam, O to 8§ percent slopes.
Buchanan very stony loam, 8 to 25 percent slopes.
Cookport very stony loam, 0 to 8 percent slopes.
Cookport very stony loam 8 to 25 percent slopes.
Hartsells very stony loam, 0 to 8 percent slopes.
Laidig very stony loam, 0 to 8 percent slopes.
Laidig very stony loam, 8 to 25 percent slopes.
Pope very stony loam.

These soils are suited to native pasture. TFertilizer is
needed to encourage the growth of bluegrass and white-

clover. Lime should be added according to the results of
soil tests. 'Woodland needs protection from five and graz-

ing. Suitable trees for reforested areas are given in the
section “Woodland Uses of the Soils.”

Capability unit VIs-3

This unit is made up of moderately ceep to deep, nearly
level to moderately steep, well-drained soils that are coarse
textured. These soils are in the uplands on acid sand-
stone, shale, and conglomerate. Permeability is moder-
ately rapid, and the available moisture for plants is
moderately low. The soils are low in fertility and are
very strongly acid to strongly acid. They contain many
large sandstone fragments, which make plowing un-
feasible, and they are slightly eroded. The following soils
arein this unit:

Dekalb very stony soils, 0 to 8 percent slopes.

Dekalb very stony soils, 8 to 25 percent slopes.
T.ehew very stony loam, 8 to 25 percent slopes.

SURVEY

These scils are suited to native pasture and trees.
Growth of bluegrass and whiteclover can be encouraged
if small amounts of fertilizer ave applied frequently.
Generally large amounts of lime are neecll ed for maintain-
ing stands of legumes. Apply lime and fertilizer accord-
ing to the results of soil tests. Protect woodland from fire
and gimzing. Suitable trees for reforested areas are
named in the section “Woodland Uses of the Soils.”
Capability unit VIle-1

This unit is made up of shallow, steep to very steep,
well-drained soils on acid shale. These soils are in the
uplands. They are medium textured, and they have low
available moisture holding capacity. TPermeability is
moderate, runofl is rapid, and the soils are slightly eroded
to severely eroded. These soils are low in fertility and
are medium acid. The following soils are in this unit:

Berks-Montevallo channery silt loams, 15 to 85 percent slopes.
severely eroded.

Berks-Montevallo channery silt loams, 35 to 100 percent slopes.

Berks-Montevallo channery silt loams, 35 to 100 percent slopes.
moderately eroded.

Klinesville channery silt loam, 15 to 25 percent slopes, severely
eroded.

Klinesville channery silt loam, 25 to 80 percent slopes, severely
eroded.

The soils in this unit are best suited to trees. The trees
need to be protected from fires, and the areas need fencing
that will protect them from grazing. Suitable trees for
planting in reforested areas are named in the section
“Woodland Uses of the Soils.”

Capability unit Viles-1

The only soil in this unit is Hagerstown rocky silty clay
loam, 25 to 70 percent slopes. It is a deep, steep to ver
steep, well-drained, stony soil on ledgy limestone. This
soil isin the uplands. It has low moisture-holding capac-
ity, and it is moderately permeable to water. Plant roots
readily penetrate to bedrock. The soil is medium acid to
slightly acid, is high in fertility, and is slightly eroded.
Generally this soil is more shallow than the other Hagers-
town soils because it contains many stones and ledges.

This soil is snited to trees, but they need to be protected
from fire and grazing. Suitable trees for planting in re-
forested areas are named in the section “Woodland Uses of
the Soils.”

Capability unit VIIs-1
In this unit are shallow to moderately deep, nearly level
to very steep, well-drained soils, on acid sandstone, shale,
and conglomerate. These soils arve in the uplands. They
are moderately coarse textured to coarse textured, and in
places they are slightly eroded. The soils are low in fer-
tility and are extremely acid to strongly acid. The avail-
able moisture holding capacity is low, and permeability is
moderately rapid to rapid. The following soils ave in this
unit :
Dekalb very stony soils, 25 to 100 percent, slopes.
Leetonia very stony sandy loam, 0 to 8 percent slopes.
Leetonia very stony sandy loam, 8 to 25 percent slopes.
Lehew very stony loam, 25 to 100 percent slopes.
These soils are not suited to crops; therefore, they
should remain in trees. The trees need protection from
fire and grazing.
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Capability unit VIIs-2

In this unit are nearly level to moderately sloping,
poorly drained to very poorly drained, medium- te\tmed
very stony soils on acid material. These soils are in seep
areas and in depressions in the uplands. They are slowly
permeable to water, and growth of roots is restricted to
the upper 6 to 10 inches. They have low fertility and are
strongly acid to medium acid. Because of many sand-
stone boulders, it is not, feasible to use farm equipment on
these soils. The following soils are in this unit:

Andover very stony loam, 0 to 8 percent slopes.
Andover very stony loam, 8 to 25 percent slopes.
Lickdale very stony silt loam,

Nolo very stony silt loam, O to 8 percent slopes.

These soils are not suited to crops, but they are suited
to trees. The trees need protection from fire and grazing.

Capability unit VIIIs-1

In this unit are nearly level to very steep areas that have
as much as 90 percent of the surface covered by large
boulders, blocks, cobblestones, or rounded stones of sand-
stone and quartzite. Fine and coarse soil particles make
up 10 percent or less of the volume. The available mois-
ture-holding capacity is very low, permeability is very
rapid, and Tcltﬂlw is very low. Stony alluvial land and
Riverwash are subject to frequent floods. In some places
they have a high water table within 3 feet of the surface
during most of the year. The following land types are
in this unit:

Riverwash.

Rubble land.

Stony alluvial land.
Stony land.

These land types are suitable as habitats for wildlife.
A cover of trees and shrubs is needed for the control of
erosion where they can be grown. Protection from fire is
requirved.

Productivity Ratings of the Soils

Table 1 shows estimated productivity ratings for repre-
sentative field crops grown in the county. It also gives
the relative productivity of the soils for pasture. The
estimates are based largely on interviews with farmers and
on observations of agricultural workers who have had
experience with the soils and crops of the county.

Lach productivity rating indicates the estimated pro-
duetivity of the soil for a p'u'tlcuhr crop in relation to a
standard index of 100. The standard index represents the
average acre yield obtained on the most pr oductive soils in
the county under normal management. The average acre
yield represented by the standard index is given at the head
of the columns for each crop. The average yield figures
ave based on yields produced during the years when the
soil survey was being made.

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

proved management includes the application of enough
lime, manure, and commercial fertilizer; the proper use
of cropping systems and crop residues; the use of drainage
where needed ; the control of runoff, e1031on, weeds, brush,
insects, and phnt diseases; proper pl eparation of the seed.-
bed ; and selection of suitable varieties of crops and forage
plants.

An index of 50 indicates that the soil is only about half
as productive for the specified crop as a soil that has a
standard index of 100. By fertilizing heavily, or by using
other intensive management, an index of more than 100
can be obtained for some soils. Ashton silt loam, for ex-
ample, has a rating of 100 for most crops listed. Con-
sequently, under the prevailing level of management
(columns A), the farmer can expect to obtain average
yields per acre of 80 bushels of corn for gr: un, 12 tons of
corn grown for silage, 50 bushels of oats, and 3 tons of an
alfalfa- grass mixture. Under improved management
(columns B) the same soil has a productivity mtm(r of
200 for corn grown for grain, 200 for corn grown for si lacre,
150 for oats, “and 150 for an alfalfa- grass mixture. This
means that yields per acre under 1m.ploved management
would equal 160 bushels of corn for grain, 24 tons of corn
grown for silage, 75 bushels of oats, and 4% tons of an
alfalfa-grass mixture. No ratings are given in table 1 for
soils that are not suited to a particular crop.

Woodland Uses of the Soils*

When settlement first began in the county, dense forest
covered the area. Cutting for commercial purposes and
clearing for farming eliminated the virgin stands of tim-
ber. Now the woodland consists of second- and third-
growth stands. The principal forest types that make up
the present woodland (70),2 and the approximate extent
(17) of each follows:

Percentage
of total
woodland
in county
Northern red 00K oo 49
Northern red oak predominates; associates are black
oak, scarlet oak, chestnut oak, and tulip-poplar.
Chestnut oak - 27
Chestnut ok predominates; common associates are
scarlet oak, white oak, black oak, pitch pine, black
gum, and red maple ; occasional associates are white
pine, red oak, and Virginia pine.
Sugar maple-beech-yellow birch
Sugar maple, beech, and yellow birch are predomi-
nant; associntes are basswood, red maple, red oak,
white pine, and black cherry.
Aspen-gray birch N [
Quaking aspen, bigtooth aspen, and balsam poplar
make up this type, singly or in various combina-
tions with each other, or with associates; principal
associates are pin cherry, yellow birch, paper birch,
white pine, white ash, sugar maple, northern red
oak, and white oak.
Other kinds of trees - 12

Sawtimber stands make up approximately 27 percent of
the acreage in commercial forests. Pole timber accounts
for 64 percent, and seedlings, for 9 percent (17). In gen-
eral the soils support a good growth of red oak, white

1By Vernan C. Mires, woodland specialist, Soil Conservation
Service.
? Jtalie numbers in parentheses refer to Literature Cited, p. 14.
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TasLe 1.—LEstimated productivity ratings for

[Productivity indexes in columns A are for common management; ratings in columns B are for improved management. Dashes indicate
are suitable only for woodland, wildlife, or

Corn for grain Corn for silage Oats (100=
(100=80 bu. (100=12 tons 50 bu. per acre)
Soil per acre) per acre)

A B A B A B
Albrights silt loam, 3 to 8 percent slopes. .- oo - 60 120 70 120 70 120
Albrights silt loam, 8 to 15 percent slopes, moderately eroded____.____.___._. 45 90 60 90 50 100
Allenwood fine sandy loam, 0 to 5 percent slopes... oo _________._. 85 165 85 160 80 130
Allenwood gravelly silt loam, 3 to 8 percent slopes_ _ _ .- . . ... 85 165 85 160 80 130
Allenwood gravelly silt loam, 8 to 15 percent slopes, mocderately eroded.__...__ 75 130 80 125 70 120
Allenwood gravelly silt loam, 8 to 15 percent slopes, severely eroded. .. ______ 70 110 70 110 65 95
Allenwood gravelly silt loam, 15 to 25 pereent slopes, severely eroded_ |- oo Jocmoofcooaao|acaooo 50 80
Andover gravelly loam, 2 to 8 percent slopes. o <o oo ... 40 70 50 85 40 70
Andover gravelly loam, 2 to 8 percent, slopes, moderately eroded__..____._._. 40 70 50 85 40 70
Andover gravelly loam, 8 to 15 percent slopes, moderately eroded.___.._._.___ 30 70 40 85 30 70
Andover gravelly loam, 15 to 25 percent slopes, moderately eroded___ - | _loamoom e e |eeoaoC
Ashton silt 1oam - . .. e 100 200 100 200 100 150
Atkins silt loam - _ e cicmieecaoo 40 75 40 3 P
Barbour fine sandy loam 90 170 90 170 100 150
Basgher fine sandy loam .o oo . 90 150 100 180 80 120
Basher silt loam _ L . e 90 160 100 180 80 120
Berks channery silt loam, 3 to 8 percent slopes, moderately eroded. .. _.___._ 45 70 50 80 60 90
Berks channery silt loam, 8 to 15 percent slopes, moderately eroded..________ 40 60 40 70 45 80
Berks channery silt lonm, 15 1o 25 percent slopes. - - - oo emmma e e 40 65
Berks channery silt loam, 15 to 25 percent slopes, moderately eroded_ - ||| |aaaoaoa- 35 60
Berks channery silt loam, 25 to 35 percent slopes_ - - .o oo e el
Berks channery silt loam, 25 to 35 percent slopes, moderately croded._ oo o | |omoom i e e
Berks shaly silt loam, 3 to 8 percent slopes, moderately eroded__ . _._._____. 40 70 50 80 50 90
Berks shaly silt loam, 8 to 15 percent slopes, moderately eroded _ - _.__..__... 40 65 45 75 40 80
Berks shaly silt loam, 15 to 25 percent slopes__ - _ . oo i e mmme e e 40 70
Berks shaly silt loam, 15 to 25 percent slopes, moderately eroded - - - .|| e feeo oo 35 60
Berks shaly silt loam, 25 to 35 percent slopes, moderately eroded . - - oo o |ooioo o |emmom oo e e
Berks-Montevallo channery silt loams, 3 to 8 percent slopes, severely eroded . - 40 70 40 70 40 70
Berks-Montevallo channery silt loams, 8 to 15 percent slopes, severely eroded. |- oo |ccm oo |oumoo oo |io e ecce e
Brinkerton silt loam, 0 to 5 percent slopes, moderately eroded. .. _________ 40 70 50 85 40 70
Buchanan gravelly loam, 3 to 8 percent slopes. - - ___._.__. 50 100 70 100 60 100
Buchanan gravelly loam, 3 to 8 percent slopes, moderately eroded_____.______ 50 100 70 120 60 100
Buchanan gravelly loam, 8 to 15 percent slopes, moderately eroded___.__.____ 45 90 60 90 50 90
Buchanan gravelly loam, 8 to 15 percent slopes, severely eroded._._________. 35 70 40 65 40 70
Buchanan gravelly loam, 15 to 25 percent slopes, moderately eroded.__ . - . _|c ool foooo_- 50 80
Cavode 8ilt loam, 0 t0 3 percent 8l0Pes. .o oo o oo n oo 60 100 75 100 80 100
Cavode silt loam, 3 to 8 percent 8lOpes. oo oo oo oo oo 70 110 80 120 90 110
Chenango gravelly loam, 0 to 3 percent slopes. oo ... 85 170 90 170 85 140
Chenango gravelly loam, 3 to 8 percent slopes. - . o .____ 83 150 83 165 83 135
Comly silt loam, 0 to 3 percent slopes. _ - o e 60 100 70 120 60 100
Comly silt loam, 3 to 8 percent slopes, moderately eroded. .o ________ 60 90 65 120 55 100
Comly silt loam, 8 to 15 percent slopes, moderately eroded. - oo __ 50 90 60 110 50 90
Cookport loam, 0 to 3 percent slopes. o . iocooo- 50 90 50 90 60 90
Cookport loam, 3 to 8 percent sl0pes. o o - o oo 50 90 50 90 60 90
Cookport loam, 3 to 8 percent slopes, moderately eroded_ .. ooo oo .___. 45 85 45 85 55 85
Cookport loam, 8 to 156 percent slopes._ . oo e 40 80 40 80 50 80
Cookport very stony loam, 0 to 8 pereent 810pes. - - oo o oo oo ced e e mcm e cm e et
Cookport very stony loam, 8 to 25 percent slopes. .o oo fem e e
Dekalb channery loam, 0 to 3 percent 8l0pes_. - - oo oo ccccacacea 50 80 60 90 70 110
Dekalb channery loam, 3 to 8 percent slopes. _ . . .o ________._. 45 70 50 85 70 100
Dekalb channery loam, 3 to 8 percent slopes, moderately eroded.__..________ 40 65 45 80 60 90
Dekalb channery loam, 8 to 15 percent slopes. . - oo __._. 45 70 50 85 70 100
Dekalb channery loam, 8 to 15 percent slopes, moderately eroded ... _.______ 40 60 40 80 50 80
Dekalb channery loam, 15 to 25 percent slopes. _ - _ oo oo | ce e 55 85
Dekalb very stony soils, 0 to 8 percent slopes. - oo oo oo oo |oc e e ere e
Dekalb very stony soils, 8 to 25 percent slopes__ _ - - |em oo c oot
Gilpin silt loam, 0 to 3 percent sloPes.. o v o e o oo e mam 60 100 60 110 70 120
Gilpin silt loam, 3 to 8 percent slOPes. - - oo oo e 60 100 60 100 70 120
Gilpin silt loam, 8 to 15 percent slopes.._ .. oo 50 90 50 90 60 100
Guthrie silt loam, dark surface, 3 to 8 percent slopes, moderately eroded.._._. 45 85 45 85 40 80
Hagerstown rocky silt loam, 5 to 15 percent slopes. o oo - oo emmccaee] e e aee e e 60 100
Hagerstown rocky silt loam, 15 to 25 percent slopes. - - - o oo oo emmcec e e el
Hagerstown silt loam, 0 to 3 percent slopes_ - .o _oo_o..- 95 180 100 180 95 150

Sce footnote at end of table.
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specified crops wunder two levels of management

that the crop specified is not commonly grown, or that the soil is not suited to it at the specified level of management. Soils that
nonagricultural use are not given in the table]

Hay
Wheat (100=35 bu. | Tobacco (100= | Potatoes (100=

per acre) 1,500 1b. per acre) | 450 bu. per acre) Pasture of blue-

Alfalfa-grass Clover-grass Birdsfoot trefoil | grass (100=230

mixture (100= mixture (100= (100=2 tons per | cow-acre-days)!

3 tons per acre) | 2 tons per acre) acre)
A B A B A B A B A B A B A B

60 100 oo oo feeaao oo 50 80 65 90 60 90 80 90 46 85
50 (2] 0 TR I 40 70 50 80 50 80 75 95 44 81
80 130 80 130 100 150 90 140 100 140 90 95 50 95
80 130 70 120 85 130 90 100 100 130 80 85 50 95
70 110 oo |emeao e 65 130 85 135 90 145 65 75 45 93
65 12101 DNV IRURUPUPN PPN FUSIIPN 70 110 75 120 60 70 40 85
50 27 2 R SRS (SO P 50 95 40 80 50 60 40 80
__________________________________________________________________ 50 75 60 90 28 52
__________________________________________________________________ 50 75 60 90 26 42
__________________________________________________________________ 40 75 60 90 24 40
__________________________________________________________________ 40 70 60 80 24 38
100 150 100 160 100 150 100 150 100 150 90 100 80 100
__________________________________________________________________ 40 70 60 90 72 90
100 140 90 140 100 140 90 140 100 150 80 95 60 95
70 100 75 130 75 110 65 110 80 110 90 100 79 95
70 100 75 130 75 110 65 150 90 150 90 100 79 95
60 90 40 70 40 80 50 75 50 80 60 90 41 79
50 5] 0 1 R SN PPN 65 45 70 45 75 60 90 39 75
45 £ 70 PR SRIPN PRI PP 40 70 40 70 60 85 40 75
40 VN P PRSP FIIPIP NS 40 70 40 70 50 80 37 71
__________________________________________________________________________________________________ 35 70
__________________________________________________________________________________________________ 30 65
60 80 e feeeeeaC 60 50 75 50 80 50 80 41 79
50 <1V (S, B SN 50 40 70 45 75 50 80 39 75
50 80 || el 40 70 50 80 50 80 40 75
40 /¢ R SN FESOUPI N JIPII 40 70 40 70 50 80 37 71
__________________________________________________________________________________________________ 30 65
40 /T P FIPON EPIION RS 40 70 40 70 50 80 22 44
__________________________________________________________________________________ 40 70 20 40
40 (T S AU PRUOIOUPUU PP SpIIUPIUPIEE SRR 50 80 50 80 28 52
50 80 [rocme e 40 70 50 80 50 80 75 100 46 85
60 (210 I U NP 50 80 60 90 60 90 75 85 48 88
50 (20 I P HER 40 70 50 80 50 80 65 75 44 81
40 [C15 700 SR PSR PRI pIpUOIPIPPIN 40 70 40 70 60 90 41 71
50 - { O P NI PR PRSPPI 50 80 50 80 55 65 38 65
70 100 Jo oo jeccec e |emm oo 40 80 30 80 70 100 40 72
80 110 {a oo cfemmc | cm e eee a2 40 85 50 100 70 100 40 72
85 140 80 130 90 150 100 150 100 150 90 95 50 95
83 135 80 130 90 150 100 150 90 150 80 85 50 95
50 80 60 90 70 100 50 80 50 100 70 100 40 72
60 90 60 90 60 90 60 90 60 110 70 100 38 74
60 (910 20 R FRUIUUIUN PRI PP 50 80 50 80 70 100 36 72
50 90 oo 60 100 60 80 60 90 70 100 46 85
50 90 || 60 100 60 80 60 90 70 100 46 85
45 85 | 55 95 55 80 55 85 65 95 48 88
40 80 | |eeoooos 50 90 50 80 50 80 60 90 48 88
__________________________________________________________________________________________________ 40 80
__________________________________________________________________________________________________ 35 75
60 90 |ocoomo|emeeeee 50 100 40 80 40 80 50 85 43 81
60 80 |ocoeo|eeeeeoo 50 100 40 80 40 80 50 85 43 81
50 (V2 P N 50 90 30 75 30 75 40 85 41 79
60 80 |oaccmoo oot 50 90 40 80 40 80 50 85 42 79
40 60 oo famaaoooo 40 80 30 75 30 75 40 85 39 75
45 40 1 I SUSURNN IEUUOUPOR (USRI I 70 Jooeoa . 70 40 80 37 71
__________________________________________________________________________________________________ 37 70
__________________________________________________________________________________________________ 30 65
70 110 fuoem a2 70 120 80 100 70 100 80 100 43 81
70 100 |accomca|aaoe o 70 120 70 90 70 100 80 100 43 81
60 (21000 PRI N 60 100 60 80 60 90 70 90 42 79
50 90 |owomee e oo 50 90 50 90 70 100 34 56
60 100 {ow oo c e e e e 80 100 80 100 70 90 gg 8%
95 150 | ool 100 150 100 150 95 100 60 100
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TanLe 1.—Lstimated productivity ratings for

Corn for grain Corn for silage Oats (100=
(100=80 bu. (100=12 tons 50 bu. per acre)
per acre) per acre)
Soil

A B A B A B
Hagerstown silt loam, 0 to 3 percent slopes, moderately eroded._ .. ___________ 90 170 100 170 95 150
Hagerstown silt loam, 3 to 8 percent slopes, moderately eroded___.______ N 80 150 90 150 90 150
Hagerstown silt loam, 8 to 15 percent slopes, moderately eroded_____________ 75 135 85 145 85 140
Tlagerstown silt loam, 15 to 25 percent slopes, moderately eroded_ .. _.___. 65 120 75 135 75 125
Hagerstown silty clay loam, 3 to 8 percent slopes, moderately eroded_...____. 70 110 75 110 80 110
Hagerstown silty clay loam, 8 to 15 percent slopes, moderately eroded_.._.__. 60 100 70 90 70 100
Hagerstown silty clay loam, 8 to 15 percent slopes, severely eroded. ... _.._. 50 90 60 85 60 90
Hagerstown silty clay loam, 15 to 25 percent slopes, severely eroded____ ___ || .l | |eeeooo- 80
Hartleton channery silt loam, 0 to 3 percent slopes__ . ______________.. 60 100 60 110 80 120
Hartleton channery silt loam, 3 to 8 percent slopes, moderately eroded___.____ 55 95 55 100 70 100
Hartleton channery silt loam, 8 to 15 percent slopes, moderately eroded.______ 50 90 50 90 50 90
Fartsells channery loam, 0 to 3 percent slopes. o _____.__.____ 85 170 90 170 85 140
Flartsells channery loam, 0 to 3 percent slopes, moderately eroded____________ 80 160 85 160 80 130
HMartsells channery loam, 3 to 8 percent slopes__ - ... ________ 83 165 83 165 83 135
Hartsells channery loam, 3 to 8 percent slopes, moderately eroded__________._. 80 160 85 160 80 130
Hartsells ehannery loam, 8 to 15 percent slopes, moderately eroded__.________ 75 130 80 125 70 120
THartsells very stony loam, 0 to 8 percent slopes_ || c e me e e
Huntington fine sandy loam. .. 90 170 90 170 100 150
Huntington silt loam o o . 100 190 100 190 100 150
Huntington silt loam, local alluvium, 0 to 3 percent slopes__ . ___________ 100 190 100 190 100 150
Huntington silt loam, local alluvium, 3 to 8 percent slopes_ _ __ . _____________ 95 180 95 180 90 140
Laidig gravelly loam, 3 to 8 percent slopes, moderately eroded.______________ 80 160 85 160 80 130
Laidig gravelly loam, 8 to 15 percent slopes, moderately eroded_______________ 75 130 80 125 70 120
Laidig gravelly loam, 15 to 25 percent slopes, moderately eroded . ___ ___.______ 55 80 65 100 60 90
Laidig very stony loam, 0 to 8 percent slopes. . || ||
Laidig very stony loam, 8 to 25 percent slopes. .- . __________. SRS PRRPRPRR ISP PR SRPIOUI [SOUpIR
Leadvale silt loam, 3 to 8 percent slopes_ - - _____...___ 55 100 70 100 60 100
Leadvale silt loam, 8 to 15 percent; slopes_ _ ... __ 50 90 60 90 60 100
Leck Kill channery silt loam, 3 to 8 percent slopes, moderately eroded________ 60 95 60 100 70 100
Leck Kill channery silt loam, 8 to 15 percent slopes, moderately eroded.___.__. 50 90 50 90 60 90
Leck Kill channery silt loam, 15 to 25 percent slopes, moderately eroded.._ . __|_ | o o __|oooo___. 50 80
Leck Kill channery silt loam, 25 to 35 percent slopes. - - o | eemc e e oo e
Leck Kill channery silt loam, 25 to 35 percent slopes, moderately eroded. __ - _ | |o oo i | L.
Lehew very stony loam, 8 to 25 pereent slopes_ . .. | e e
Lickdale silt loam, 0 to 5 percent slopes.. - .- oo emcmcec|eee e e
Lindside silt loam. o o e 90 160 100 180 80 120
Meckesville silt loam, 3 to 8 percent slopes, moderately eroded. ... _________ 80 160 85 160 80 130
Meckesville silt loam, 8 to 15 percent slopes, moderately eroded_____________ 75 130 80 125 75 120
Meckesville silt loam, 15 to 25 percent slopes, moderately eroded__ .. _____.__ 55 80 65 100 60 90
Melvin and Newark silt loams. . o oL.. 45 75 45 42 P I
Morrison cherty sandy loam, 3 to 8 percent slopes_ - L. ____ 60 120 60 120 70 120
Murrill gravelly loam, 0 to 3 pereent slopes. ..o o oo oo oL L __ 90 180 100 180 90 140
Murrill gravelly lonm, 3 to 8 percent slopes, moderately eroded__.___________ 85 160 90 160 85 140
Murrill gravelly loam, 8 to 15 percent slopes, moderately eroded._ ... _._____ 75 130 85 125 80 130
Murrill gravelly loam, 8 to 15 percent slopes, severely eroded..._..._._______ 65 100 75 115 70 110
Murrill gravelly loam, 15 to 25 percent slopes, moderately eroded____________ 55 80 65 100 70 110
Murrill very stony loam, 0 to 8 percent slopes_ - .o | |e e e m e cem e e
Murrill very stony loam, 8 to 25 percent slopes_ . || mam oo oo
Nolo silt loam, 0 to 3 percent slopes_ - oo ceea e e e e e
Pope loam, fans, 0 to 3 percent slopes_ - _ . _____._ 80 180 100 170 90 140
Pope loam, fans, 3 to 8 perecent slopes_ - _ .o .. - 75 150 90 160 80 130
Purdy silt loam_ o e e | 40 70
Sequatchie loam . oL 80 170 100 180 100 150
Sequatchie fine sandy loam, high_ .. - .. ____. 090 170 100 170 100 150
Tygart silt loam . . L 40 70 40 70 50 80
Ungers loam, 3 to 8 percent slopes_ o o oo o oo oo __._. 85 165 90 170 85 135
Ungers loam, 3 to 8 percent slopes, moderately eroded__________ . . _______ 80 160 85 160 80 130
Ungers loam, 8 to 15 percent slopes_ .- _____ 75 140 80 140 75 125
Upshur silt loam, acid substratum, 2 to 8 percent slopes________.___________ 85 160 85 160 85 140
Watson silt loam, 0 to 5 percent slopes. - o ocoo e L 50 80 70 110 55 090
Whitwell silt loam, 0 to & pereent slopes, moderately eroded..._.__._________ 55 110 65 130 65 110
Wiltshire silt loam, 0 to 3 percent slopes_ . __ . __._____... 90 160 100 180 90 140
Wiltshire silt loam, 3 to 8 percent slopes, moderately eroded.....__________._. 80 140 80 160 80 120

1 The number of days per year 1 acre will graze one cow, one horse, or one mule or five sheep or five goats without injury to the pasture.
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Wheat (100=235 bu.
per acre)

Tobacco (100=
1,500 Ib. per acre)

Potatoes (100=
450 bu. per acre)

Hay

Alfalfa-grass
mixture (100=

Clover-grass
mixture (100==

Birdsfoot trefoil
(100=2 tons per

Pasture of blue-
grass (100=230
cow-acre-days)!

3 tons per acre) | 2 tons per acre) acre)
A B A B A B A B A B A B A B
95 150 | oo 100 150 100 150 95 100 60 100
95 150 |- ||l - 100 150 100 150 75 90 57 98
90 140 fo oo 100 150 100 150 65 80 56 95
80 125 | 85 125 85 125 55 70 54 92
80 110 |||l 100 140 100 130 75 90 52 88
70 90 | e 90 130 90 120 65 85 49 84
60 80 | e oo 90 120 80 110 60 80 43 71
_________ 80 oo e 80 110 70 100 50 70 40 65
70 110 60 100 70 120 70 100 70 100 80 95 43 81
65 100 50 90 60 110 65 90 65 90 80 95 41 79
60 90 40 80 50 100 60 80 60 80 75 90 39 75
85 140 || 80 150 100 150 100 155 90 95 50 95
80 180 || 75 130 90 140 100 150 90 95 50 95
83 135 oo oo 75 140 95 145 100 155 80 85 50 95
80 130 | 65 100 90 140 100 150 75 80 48 92
70 3 150 1 R I 60 90 85 135 90 145 65 75 4(:; 38
__________________________________________________________________________________________________ 40
100 140 90 140 100 140 100 150 100 150 90 100 60 80
100 150 100 160 100 150 100 150 100 150 90 100 80 100
100 150 100 150 100 150 100 150 100 150 90 100 80 100
90 140 90 140 90 140 90 140 90 140 90 100 80 100
80 130 | 65 100 90 140 100 150 75 80 48 93
70 1200 | 60 90 85 135 90 145 65 75 45 92
60 00 | e 60 100 80 100 55 65 45 92
__________________________________________________________________________________________________ 40 80
__________________________________________________________________________________________________ 40 80
50 80 || 40 70 50 80 50 80 75 100 46 85
- 50 80 | 40 70 50 80 50 80 75 100 48 88
70 100 50 90 60 110 65 90 65 90 75 80 41 79
60 90 40 80 50 100 60 80 60 80 65 75 39 75
60 85 | e 50 75 60 80 60 70 37 71
__________________________________________________________________________________________________ 37 69
__________________________________________________________________________________________________ 35 65
__________________________________________________________________________________________________ 37 70
__________________________________________________________________________________________________ 28 54
70 100 75 130 75 110 65 150 90 150 90 100 79 95
80 130 || 65 120 90 140 100 150 75 80 48 93
70 110 o) e 85 135 90 145 65 75 45 90
60 90 | oo 60 100 60 100 55 65 42 88
__________________________________________________________________ 50 90 75 95 72 90
70 1200 {o oL 70 120 70 120 70 120 80 95 45 86
90 140 || 90 140 100 150 100 150 90 95 50 95
85 140 {ooo | 85 140 100 150 100 150 75 80 48 93
70 110 | oo 90 140 90 140 65 75 45 93
60 100 [ocm oo e e e 80 110 80 110 60 70 40 85
60 100 || 80 110 80 110 55 65 42 88
__________________________________________________________________________________________________ 40 80
__________________________________________________________________________________________________ 37 80
__________________________________________________________________ 40 70 50 100 30 57
90 140 90 140 100 150 95 150 90 140 90 95 80 100
80 130 80 130 100 150 70 120 85 130 80 85 80 100
40 40 TN IR (S NI [ORSIIOIO SRS RO 50 80 70 90 30 57
100 150 100 160 100 150 80 140 80 140 80 95 60 95
100 140 90 140 100 150 95 140 100 150 90 95 60 95
50 80 | oo 40 70 60 90 80 90 40 72
85 185 || 70 130 95 150 100 150 80 85 50 95
80 180 ||l 65 125 90 140 100 150 75 80 43 93
75 125 | 60 125 90 140 95 150 75 80 48 93
85 140 oo 60 90 90 125 100 150 75 80 50 95
50 80 | 50 80 50 80 60 90 75 85 46 85
65 3110 || _ 65 95 60 90 80 110 80 95 60 95
80 110 | oo oo 100 150 100 150 90 95 57 100
80 110 | oo e 100 150 100 150 90 95 60 98
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pine, sugar maple, and tulip-poplar. Trees grow slowly,
however, on soils that are shallow and on those that are
very poorly drained. Many acres of productive soils are
now in woodland made up of red maple, birch, and aspen,
but the soils can support white pine and red oak. Also
many areas on the high plateaus have a dense growth of
slow-growing white oak, but the soils can support white
pine, which grows faster.

A landowner can encourage the more desirable trees
to grow in his woodland by using good woodland manage-

ment. The soils and climate are favorable, and help in
planning a program of woodland improvement can be
obtained from local technicians.

Studies have been made of the rate at which trees grow
on several extensive soils in Clinton County.? The site
index for oak on each of these soils is based on the height
attained by the average dominant and codominant (tall-
est) oak trees at the age of 50 years. TForesters using this
index can determins the volume of timber that normal
stands can produce at different ages. Results of these
studies and of similar studies made in other counties in the
State were used in estimating the productivity of the soils,
as shown in table 2.

Knowledge of the soil froru which the trees and support-
ing vegetation grow is the place from which to start in
managing woodland. The information in table 2, if used
by the layman and technician, working as a team, is useful
in making some decisions necessary for improvement of
the woodland. To help in planning management for
woodland in this county, soils that have similar character-
istics have been grouped into woodland suitability groups.
The soils have been grouped mainly according to similar-
ity in depth, drainage, and parent material. Iach group
is listed in the table and is also described in the pages that
follow.

In table 2 site index ratings are given for each group,
and suitable trees are listed by species priority. Names of
preferred trees for planting are given, as well as the names
of native trees that should be encouraged. ITach wood-
land suitability group has been rated for the various haz-
ards and limitations here described. The degree of rating
is shown as slight, moderate, or severe.

Seedling mortality refers to the expected degree of mor-
tality of naturally occurring or planted stock of proper
grade that is properly planted. With natural or planted
seedlings, normal environmental factors are assumed.
The rating arrived at is based on the soil, and all other fac-
tors are considered normal or average. Thus, a rating of
slight indicates that no special problems ave recognized.
Ordinary losses expected because of soil influence would
be no more than 25 percent of the planted stock. Satis-
factory restocking by initial planting can be expected, and
generally natural regeneration is adequate.

A rating of moderate indicates that a moderate problem
is recognized. Expected losses because of soil influence
would ordinarily be between 25 and 50 percent. Nor-
mally some replanting is needed to fill openings. Nat-
ural regeneration cannot always be relied upon for
adequate and immediate restocking.

?Datu for the individual sample plots are on file in the State
office of the Soil Conservation Service, Harrisburg, Pa,

A rating of severe means that a difficult problem is rec-
ognized. :j?]anting losses because of soil in]f'luence amount
to more than 50 percent and natural regeneration cannot
be relied upon. A second or third planting may be needed.
Also the seedbed requires special preparation, and careful
planting techniques are required.

Plant competition refers to the degree of competition
and the rate that undesirable trees, brush, and grasses
invade different soils. Generally plant competition is
most severe on the productive soils.

Equipment limitations are those soil characteristics and
topographic features that restrict or prohibit the use of
equipment commonly used in the harvesting, tending, and
planting of trees. In this county steep slope, stones, and
boulders on the surface of the soils, and prolonged wetness
are the principal limitations to the use of equipment.

Erosion hazard refers to the potential hazard of erosion
when the soil is managed according to accepted standards.

Windthrow hazard refers to windfirmness as reflected
by characteristics of the soils that control the development
of the root system of trees. Iard, dense layers, bedrock
at a shallow depth, and a prolonged high water table are
the main windthrow hazards of soils in this county.

Woodland suitability group 1

In this group (see table 2) are deep, well-drained, nearly
level to moderately steep soils. These soils are in uplands,
on terraces, and on ﬂ00(]1 plains. They developed in mate-
rial from acid sandstone, siltstone, and shale. The follow-
ing soilsare in this group:

Allenwood fine sandy loam, 0 to 5 percent slopes.

Allenwood gravelly silt loam, 3 to 8 percent slopes.

Allenwood gravelly silt loam, 8 to 15 percent slopes, moderately
eroded.

Barbour fine sandy loam.

Chenango gravelly loam, 0 to 8 percent slopes.

Chenango gravelly loam, 3 to 8 percent slopes.

Hartsells channery loam, 0 to 3 percent slopes.

Hartsells channery loam, 0 to 3 percent slopes moderately
eroded.

Hartsells channery loam, 3 to 8 percent slopes.

Hartsells channery loam, 3 to 8 percent slopes, moderately
eroded.

Hartsells channery loam, 8 to 15 percent slopes, moderately
eroded.

Hartsells very stony loam, 0 to 8 percent slopes.

Laidig gravelly loam, 8 to 8 percent slopes, moderately eroded.

Laidig gravelly loam, 8 to 15 percent slopes, moderately eroded.

Laidig gravelly loam, 15 to 25 percent slopes, moderately eroded.

Laildig very stony loam, 0 to 8 percent slopes.

Laldig very stony loam, 8 to 25 percent slopes.

Meckesville silt loam, 8 to 8 percent slopes, moderately eroded.

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

Meckesville gilt loam, 15 to 25 percent slopes, moderately eroded.

Pope loam, fans, O to 3 percent slopes.

Pope loam, fans, 3 to 8 percent slopes.

Pope very stony loam,

Sequatchie loam.

Sequatchie fine sandy loam, high.

Ungers loam, 3 to 8 percent slopes.

Ungers loam, 3 to 8 percent slopes, moderately eroded.

Ungers loam, 8 to 15 percent slopes.

Upshur silt loam, acid substratum, 2 to 8 percent slopes.

Limitations to the use of equipment are moderate to
severe on the very stony soils and on those soils that have
slopes of more than 25 percent.

The hazard of erosion is generally slight on slopes of less
than 8 percent and moderate on slopes of more than 8
percent.
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TasLe 2.—Soil interpretations for woodland production

{I"-1 soils are excellent for timber; the site index for oak is 75 or better; the expected yicld is 13,750 board feet per acre (9).
good for timber; the site index for oak is 65 to 74; the expected yield is 9,750 board feet per acre.
the site index for oak is 55 t 64; the expected yield is 6,300 board feet per acre.
less; the expected yield is less than 3,250 board feet per acre.

F-2 soils are
-3 soils are fairly good for timber;
F-4 is poor for timber; the site index for oak is 54 or
Expected yields are for trees at 50 years of age]

Poten- Specics priority for— Competi- Hazard of—
tial tion from | liquipment
Woodland group and 80il Seedling other limitations .
mapping symbols produc- | Native trees | Planted trees | mortality plants Erosion Wind-
tivity throw
for oak
Group 1. Deep, well- F-2_...] Red oak, White pine, Slight. .. .. Severe. .- .| Slight_.... Slight to Slight.
drained, nearly level to tulip- larch, moder-
moderately steep soils from poplar, Austrian ate.
acid material (AfA, AgB, white pine, pine, Nor-
AgC2, Ba, ChA, ChB, HrA, ash. way spruce.
HrA2, HrB, HrB2, HrC2,
HsB, LaB2, LaC2, LaD2,
LdB, LdC, MeB2, MeC2,
MeD2, PoA, PoB, Ps, Sa,
Sf, UnB, UnB2, UnC,
UpB).
Group 2. Deep, well-drained, | F~1.._.{ Tulip- White pine, Slight. .. _. Severe....| Slight__.. .. Slight to Slight.
nearly level to very steep poplar, red Austrian moder-
soils from limestone or from oak, ash, pine, larch, ate.
material that contains much black black
lime (As, HaC, HaD, HcE, walnut. walnut.
HeA, HeA2, HeB2, HeC2,
HeD2, HgB2, HgC2, Ht,
Hu, HvA, HvB, MoB, MuA,
MuB2, MuC2, MuD2,
MvB, MvC).
Group 3. Deep, well-drained, | F-3....| White pine, White pine, Slight_.._. Moderate_.| Slight-___. Severe... .| Slight.
severely eroded, moderately Virginia larch,
sloping to moderately steep pine, red Austrian
soils from acid material oak. ine,
(AgC3, AgD3). orway
spruce.
Group 4. Deep, well-drained, | F-1_.._| Tulip- White pine, Slight. .. .. Moderate..| Slight___.. Severe__-_ .| Slight.
severely eroded, moderately poplar, red Austrian
sloping to moderately steep oak, ash, pine, larch,
soils from limestone or from black black
material that contained walnut. walnut.
much lime (HgC3, HgD3,
MuC3).
Group 5. Moderately deep F-2____| Red oak, White pine, Slight_____ Moderate..| Slight_.._. Slight to Slight.
to shallow, well-drained, black oak, larch, mod-
nearly level to moderately white pine; Austrian erate.
steep soils from acid sand- tulip-poplar pine.
stone, siltstone, and shale in coves.
(BeB2, BeC2, BeD, BeD?2,
BkB2, BkC2, BkD, BkD2,
DaA, DaB, DaB2, DaC,
DaC2, DaD, DkB, DkC,
GpA, GpB, GpC, HhA,
HhB2, HhC2, KcD3,
LkB2, LkC2, LkD2, LvC).
Group 6. Moderately deep F-4____| Pitch pine..__| Pitch pine.._.} Severe_...{ Slight_.._. Moderate..] Slight.___.. Slight.
to deep, well-drained,
nearly level to moderately
steep soils from coarse-
textured, acid, gray sand-
stone and conglomerate
(LnB, LnC).
Group 7. Moderately deep, F-4.._.| Red oak, White pine, Severe_.__| Slight.____ Severe. .. .| Severe-_._| Slight.
well-drained, steep soils chestnut Virginia
from acid material (Bek, oak, Vir- pine.
BeE2, BkE2, LkE, LkE2). ginia pine.
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Tanrw 2.—~S80il interpretations for woodland production—Continued

Poten- Species priority for—— Competi- Hazard of—
tinl tion from | Equipment
Woodland group and soil Secdling other limitations
mapping symbols procluc- | Native trees | Planted trees | mortality plants Erosion Wind-
tivity throw
for oak

Group 8. Moderately deep, | F~4____| Red oak, White pine-...| Moderate_.| Moderate_.| Severe-_.._| Moderate.., Slight,.
well-drained, steep soils chestnut
from acid material (DKE, oak, white
KcE3, LvE). pine.

Group 9. Deep, moderately | I'-2.___] Red oak, White pine, Slight_ .. _. Severe_._.| Moderate._| Slight. ____ Slight,.
well drained to somewhat tulip-pop- lareh,
poorly drained, nearly level lar, white Austrian
to moderately steep soils pine, ash, pine, Nor-
from acid material (AbB, sugar way spruce,

AbC2, AnB, AnB2, AnC2, maple. white
AnD2, AoB, AoC, Bb, Bec, spruce.
BuB, BuB2, BuC2, BuCs3,

BuD2, BvB, BvC, CaA,

CaB, CmA, CmB2, CmC2,

CoA, CoB, CoB2, CoC,

CpB, CpC, LeB, LeC, Ty,

WaA, WhA2).

Group 10. Deep, moderately | F-X__..| Tulip-poplar, | White pine, Slight____. Severe__._| Moderate | Slight__... Slight.
well drained to poorly red oak, Austrian to se-
drained, nearly level to white pine, pine, vere,
gently sloping soils from ash, black larch.
material that contained walnut.
much lime (GuB2, Lz,

WtA, WtB2).

Group 11. Poorly drained to | F-3____| White pine, White pine, Severe_.._| Moderate__| Severe..__.| Slight_____| Severc.
very poorly drained, hemlock, white
nearly level to gently red maple, spruce.
sloping soils from acid
material and from material
that contained much lime
(At, BrA2, LwA, Lx, Mn,

NoA, NsA, Pu).

Group 12. Shallow and very | F-4____| Virginia pine, | Virginia pine, | Severe____| Moderate..| Moderate | Severe.___{ Moderate
shallow, gently sloping to chestnut white pine. to se- to se-
very steep soils from acid oak. vere. vere.
material (BmB3, BmC3,

BmD3, BmF, BmF2).

Group 13. Gently sloping to | F-4___._| Aspen, red Virginia pine, | Moderate | Slight..... Moderate | Moderate | Slight.
very steep arcas made up maple. white pine. to se- to se- to se-
of spoil from strip mining vere. vere, severe,

(St).

Group 14. Miscellaneous Not suitable for growing trees commereially.
land types (Ma, Ra, Rb,
Sn, So).

Woodland suitability group 2

Deep, well-drained, nearly level to very steep soils are in
this group (see table2). These soils are in uplands, on ter-
They developed in material
from limestone or from material that contained much lime.
The following soils are in this group:

races, and on flood plains,

Ashton silt loam.

Hagerstown rocky silt loam, 5 to 15 percent slopes.

Hagerstown silty clay loam, 8 to 8 percent slopes, moderately

eroded.

Hagerstown silty clay loam, 8 to 15 percent slopes, moderately

eroded.

Huntington fine sandy loam.
Huntington silt loam.
Huntington silt loam, local alluvium, 0 to 3 percent slopes.
Huntington silt loam, local alluvium, 3 to 8 percent slopes.
Morrison cherty sandy loam, 8 to & percent slopes.

Murrill gravelly loam, 0 to 8 percent slopes.

Hagerstown rocky silt loam, 15 to 25 percent slopes.
Hagerstown rocky silty clay loam, 25 to 70 percent slopes.
Hagerstown silt loam, 0-to 3 percent slopes.
Hagerstown silt loam, 0 to 8 parcent slopes, moderately eroded.
Hagerstown silt loam, 3 to 8 percent slopes, moderately eroded.
Hagerstown silt 1oam, 8 to 15 percent slopes, moderately eroded.
Hagerstown silt loam, 15 to 25 percent slopes, moderately
eroded.

Murrill gravelly loam, 8 to 8 percent slopes, moderately eroded.

Murrill gravelly loam, 8 to 15 percent slopes, moderately
eroded.

Murrill gravelly loam, 15 to 25 percent slopes, moderately
eroded.

Murrill very stony loam, 0 to 8 percent slopes.

Murrill very stony loam, 8 to 25 percent slopes.
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Limitations to the use of equipment are moderate to
severe on the very stony soils and on those soils that have
slopes of more than 25 percent.

Soils in this group that have slopes of more than 8 per-
cent are not so well suited to natural reseeding of black
walnut as those that have slopes of less than 8 percent.

The hazard of erosion is moderate on the soils that
have slopes of more than 8 percent, but it is slight on those
soils that have slopes of less than 8 percent. IMuntington
silt loam and Huntington fine sandy loam are subject to
fooding.

Woodland suitability group 3

In this group (see table 2) are deep, well-drained, se-
verely eroced, moderately sloping to moderately steep
soils in uplands. These soils developed in material from
acid sandstone, siltstone, and shale. The following soils
are in this group:

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

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

Woodland suitability group 4

Deep, well-drained, severely eroded, moderately sloping
to moclerately steep soils in uplands are in this group (see
table 2). These soils developed in material from limestone
or from material that contained much lime. The follow-
ing soils ave in this group:

Hagerstown silty clay loam, 8 to 15 percent slopes, severely
eroded.

Hagerstown silty clay loam, 15 to 25 percent slopes, severely
eroded.

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

Woodland suitability group 5

This group (see table 2) is made up of moderately deep
to shallow, well-drained, nearly level to moderately steep
soils in uplands. These soils formed in material from acid
sandstone, shale, and siltstone. The following soils are in
this group :

Berks channery silt loam, 3 to 8 percent slopes, moderately
eroded.

Berks channery silt loam, 8 to 15 percent slopes, moderately
eroded.

Berks channery silt loam, 15 to 25 percent slopes.

Berks channery silt loam, 15 to 25 percent slopes, moderately
eroded.

Berks shaly silt loam, 3 to 8 percent slopes, moderately eroded.

Berks shaly silt loam, 8 to 15 percent slopes, moderately eroded.

Berks shaly silt loam, 15 to 25 percent slopes.

Berks shaly silt loam, 15 to 25 percent slopes, moderately
eroded.

Dekalb channery loam, 0 to 3 percent slopes.

Dekalb channery loam, 3 to 8 percent slopes.

Dekalb channery loam, 3 to 8 percent slopes, moderately erodcd.

Dekalb channery loam, 8 to 15 percent slopes.

Dekalb channery loam, 8 to 15 percent slopes, moderately
eroded.

Dekalb channery loam, 15 to 25 percent slopes.

Dekalb very stony soils, 0 to 8 percent slopes.

Dekalb very stony soils, 8 to 25 percent slopes.

Gilpin silt loam, 0 to 3 percent slopes.

Gilpin silt loam, 3 to 8 percent slopes.

Gilpin silt loam, 8 to 15 percent slopes.

Hartleton channery silt loam, 0 to 3 percent slopes.

Hartleton channery silt loam, 3 to 8 percent slopes, moderately
eroded.

Hartleton channery silt loam, 8 to 15 percent slopes, moderately
eroded.

Klinesville channery silt loam, 15 to 25 percent slopes, severely
eroded.

Leck Kill channery silt loam, 3 to 8 percent slopes, moderately
eroded.

Leck %(i}l channery silt loam, 8 to 15 percent slopes, moderately
eroded,

Leck _Il{iél channery silt loam, 15 to 25 percent slopes, moderately
eroded.

Lehew very stony loam, 8 to 25 percent slopes.

Natural reproduction of tulip-poplar should be encour-
aged only in areas in coves where the soils have slopes of
more than 8 percent. Planting of Austrian pine should be
done only where the slope is less than 8 percent. The po-
tential productivity of the Dekalb very stony soils and of
the Lehew very stony loam in areas on mountain plateaus
is poor, but, where these soils are at the base of mountains,
it 1s fairly good. Potential productivity of the Dekalb
channery loams and of the Berks channery and shaly silt
loams is fairly good.

Seedling mortality is moderate for all of the Berks,
Dekalb, and Lehew soils. Equipment limitations for the
very stony soils in this group 1s moderate.

The hazard of erosion for all the soils is slight if the slope
is less than 8 percent, and moderate if the slope is more
than 8 percent.

Woodland suitability group 6

In this group (see table 2) are moderately deep to deep,
well-drained, nearly level to moderately steep soils in up-
lands. These soils developed in material from coarse-
textured, acid, gray sandstone. The following soils are in
this group:

Leetonia very stony sandy loam, 0 to 8 percent slopes.
Leetonia very stony sandy loam, 8 to 25 percent slopes.

Woodland suitability group 7

The soils in this group (see table 2) are moderately deep,
well-drained, and steep and are in uplands. These soils
developed in material from acid shale, sandstone, and silt-
stone. 'The following soils are in this group:

Berks channery silt loam, 25 to 35 percent slopes.

Berks channery silt loam, 25 to 35 percent slopes, moderately
eroded.

Berks shaly silt loam, 25 to 35 percent slopes, moderately
eroded.

Leck Kill channery silt Toam, 25 to 35 percent slopes.

Leck Kill channery silt loam, 25 to 35 percent slopes, moderately
eroded.

Woodland suitability group 8
Moderately deep, well-drained, and very steep soils in

uplands are in this group (see table 2). These soils devel-
oped in material from acid sandstone, siltstone, and shale.
The following soils are in this group :

Dekalb very stony soils, 25 to 100 percent slopes.

Klinesville channery silt loam, 25 to 80 percent slopes, severely

eroded.
Lehew very stony loam, 25 to 100 percent slopes.

Woodland suitability group 9

In this group (see table 2) are deep, moderately well
drained to somewhat poorly drained, nearly level to mod-
erately steep soils in uplands and on terraces. These soils
developed in material from acid sandstone, siltstone, and
shale. The following soils are in this group:

Albrights silt loam, 3 to 8 percent slopes.
Albrights silt loam, 8 o 15 percent slopes, moderately eroded.
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Andover gravelly loam, 2 to 8 percent slopes.

Andover gravelly loam, 2 to 8 percent slopes,
eroded.

Andover gravelly loam, 8 to 15 percent slopes,
eroded.

Andover gravelly loam, 15 to 23 percent slopes, moderately
eroded.

Andover very stony loam, 0 to 8 percent slopes.

Andover very stony loam, 8 to 25 percent slopes,

Rasher fine sandy loam.

Basher silt loam.

Buchanan gravelly loam, 3 to 8 percent slopes.

Buchanan gravelly loam, 8 to 8 percent slopes, moderately
eroded.

Buchanan gravelly loam, 8 to 15 percent slopes, moderately
eroded.

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

Buchanan gravelly loam, 15 to 25 percent slopes, moderately
eroded.

Buchanan very stony loam, 0 to 8 percent slopes.

Buchanan very stony loam, § to 25 percent slopes.

Cavode silt loam, 0 to 3 percent slopes.

Cavode silt loam, 3 to 8 percent slopes.

Comly silt loam, 0 to 3 percent slopes.

Comly silt loam, 8 to 8 percent slopes, moderately eroded.

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

Cookport loam, 0 to 3 percent slopes.

Cookport lnam, 3 to 8 percent slopes.

Cookport loam, 8 to 8 percent slopes, moderately eroded.

Cookport loam, 8 to 15 pereent slopes.

Cookport very stony loam, 0 to 8 percent slopes.

Cookport, very stony loam, 8 to 25 percent slopes.

TLeadvale gilt loam, 8 to 8 percent slopes.

Leadvale silt loam, 8 to 15 percent slopes.

Tygart silt loam.

Watson silt loam, 0to 5 percent slopes.

Whitwell silt loanm, 0 to 5 percent slopes, moderately eroded.

Natural reproduction of sugar maple should be encour-
aged only on the soils of this group that have a slope of
less than 8 percent. The hazard of windthrow is moder-
ate, rather than slight, for the Andover and Tygart soils.

Woodland suitability group 10
In this group (see table 2) are deep, moderately well

drained to poorly drained soils that are nearly level to
gently sloping. These soils are in uplands and on flood
plains and formed from material that contained much
lime. The following soils are in this group:

Guthrie silt loam, dark surface, 3 to 8 percent slopes, moder-

ately eroded.
Lindaside silt loam.

Wiltshire silt loam, 0 to 3 percent slopes.
Wiltshire silt loam, 3 to 8 percent slopes, moderately ervoded.

Woodland suitability group 11

In this group (see table 2) are poorly drained to very
poorly drained, nearly level to gently sloping soils in up-
Iands and on terraces and flood plains. Most of these soils
developed in material from acid sandstone, shale, and silt-
stone, but the Melvin and Newark silt loams formed from
material that contained much lime. The following soils
are in this group:

Atking silt loam.

Brinkerton silt loam, 0 to § percent slopes, moderately eroded.
TLickdale silt loam, 0 to 5 percent slopes.

Lickdale very stony silt loam.

Melvin and Newark silt loams.

Nolo silt loam, 0 to 3 percent slopes.

Nolo very stony silt loam, 0 to 8 percent slopes.

Purdy silt loam.

moderately

moflerately

White spruce is not suitable for planting on Melvin and
Newark silt loams. The potential soil productivity of the
Lickdale soils is poor, and the soils are not suited for
planting trees. Atkins silt loam and Melvin and Newark
silt loams are subject to flooding.

Woodland suitability group 12

Shallow and very shallow, gently sloping to very steep
soils In uplands are in this group (see table 2). Thesz
soils developed in material from shale and thin-bhedded
sandstone. The following soils are in this group:

Berks-Montevallo channery silt loams, 3 to 8 percent slopes,
severely eroded.

Berks-Montevallo channery silt loams, 8 to 15 percent slopes,
severely eroded.

Berks-Montevallo channery silt loams, 15 to 35 percent slopes,
severely eroded.

Berks-Montevallo channery silt loams, 35 to 100 percent slopes.

Berks-Montevallo channery silt loams, 35 to 100 percent slopes,
moderately eroded.

Equipment limitations are moderate on soils in this
group that have a slope of less than 35 percent, and severe,
on those that have a slope of more than 85 percent.

Woodland suitability group 13

Strip mines is the only mapping unit in this group (sce
table 2). It is gently sloping to very steep and consists of
soil material from strip mining. The soil material is a
mixture of coal, acid sandstone, shale, and siltstone.

Woodland suitability group 14
This group (see table 2) consists of land types that ave
not suitable for growing trees commercially.  The follow-
mg soils are In this group:
Made land.
Riverwash,
Rubble 1and.

Stony alluvial land.
Stony land.

Soils and Wildlife *

This section discusses the kinds of wildlife in Clinton
County and the suitability of the soils for various wildlife
habitats. The three major groups of wildlife are—

Openland wildlife. Birds and mammals that com-
monly frequent cropped fields, meadows, pastures,
and areas overgrown with grasses, weeds, and
shrubs. Txamples are bobwhite quail, ring-necked
pheasant, mourning doves, woodcock, cottontail
rabbit, meadow larks, killdeer, and field sparrows.

Woodland wildlife. Birds and mammals that com-
monly frequent wooded areas. Examples are ruffed
grouse, wild turkey, deer, squirrel, raccoon, wood
thrushes, warblers, and vireos.

Wetland wildlife. Birds and mammals that com-
monly frequent wet areas such as ponds, marshes,
and swamps. Examples are duck, geese, heron,
snipe, rail, coot, muskrat, mink, and beaver.

Much of Clinton County is mountainous and thickly
forested ; only about 11 percent of the acreage is cultivated.

As o result, the woodland wildlife species are dominant.

By CrayroN L. HriNky, blologist, Soil Conservation Service.
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White-tailed deer, bear, wild turkey, ruffed grouse, and
gray squirrel are particularly abundant. Ring-necked
pheasant, an openland wildlife species, have been estab-
lished in the southern part of the county. Many fur-
bearing animals that normally frequent woodland and
wetland are also in the county. Also various kinds of
waterfowl and fish are along and in the ponds, lakes, and
streams. In addition there are many small animals and
other nongame species throughout the area, as well as many
kinds of songbirds and other birds. The birds eat weed
seeds, insects, and pests that hinder growth of farm crops
and are therefore valuable to those who live in the county.

The occurrence and abundance of some kinds of wildlife
are related to the kinds of soils. Under natural conditions
certain kinds of vegetation grow in various combinations
in an area, depending on the distribution of the various
kinds of soils. The kind of wildlife in an avea depends on
the kind of habitat that develops. Wildlife is generally
more abundant, the individual animals larger, and the rate
of production is higher on the fertile soils than on soils
of poor quality. If the habitat is altered by farming,
dralning of wet areas, or other practices, the vegetation
changes and the kind of wildlife also changes.

Wildlife can be encouraged to live in an area if there is a
suitable cover of plants, and the vegetation will also help
to protect the soils. Generally soils that are fertile and
suited to crops, such as those in land capability classes I, IT,
ITT, and IV, are not used to produce wildlife. Neverthe-
less many kinds of wildlife are attracted to areas in crops.
Soils that are poorly suited to cultivation, such as those in
land capability classes VI, VIL, and VIII, provide suitable
areas for pasture and trees and also for wildlife. The
landowner can obtain information about the kinds of
plants that help to encourage wildlife from local soil con-
servationists and wildlife technicians. The kinds of
habitat preferred by the principal kinds of game in the
county are discussed in the paragraphs that follow.

White-tailed deer are generally considered to be a forest
species, but they neither prefer nor thrive in extensive and
mature forests. They generally prefer brushy areas,
young stands of trees, and open areas. Deer thrive
throughout Clinton County.

Black bear prefer forests that have mixed stands of
conifers and hardwoods of various ages. They like the
area to have streams, ponds, and lakes that provide plenty
of water. Rough terrain is probably not a requirement for
bear, but level, fertile soils are likely to be used for agri-
culture and bear dislike such an environment. Bear par-
ticularly shun large, cultivated areas.

Wild turkey are most abundant in the extensively
wooded, mountainous areas of the county. They need
large areas of forest that produce mast, and they generally
will not move into those parts of the county that are agri-
culturally developed. Nevertheless, because of the terrain
of the county and the varied land use, these wily birds are
likely to locate anywhere in the county.

Ruffed grouse prefer young, brushy stands of trees and
open areas much like those that white-tailed deer frequent.

Gray squirrel generally like wooded areas where there
are many oaks and hickories and other trees that bear nuts.
They are most abundant in woodland that is interspersed
among areas that produce corn, but they generally prefer to
live near the edges and openings of woods.

Ring-necked pheasant are fairly numerous in the south-
ern part of the county where the soils are underlain by
limestone or limy material. Some of these birds reproduce
naturally, but many ave raised on the farms and released
during the hunting season.

Muskrat, mink, raccoon, fox, and skunk are fairly nu-
merous, but because of the decline in the fur market, these
animals are not of as much economic importance as they
were Tormerly.

Trout are abundant in the many cold streams in the
county. About 25 streams furnish at least 117 miles of
trout fishing for those who like to fish. In addition Bald
Tlagle Creek and Pine Creek provide warm-water fishing.
These creeks furnish about 17 miles of good fishing for
smallmouth bass.

The suitability of the soils for various kinds of wildlife
varies according to the depth of the soil, its slope, texture,
stoniness, and drainage, the depth to the water table, and
the moisture-holding capacity. Location and position in
the landscape are also important.

Table 3 shows the suitability of the soils in Clinton
County for wildlife habitats and for different kinds of
wildlife. The ratings indicate only the potential suttabil-
ity, since changes in land use could alter the site and thus
the kinds of wildlife that inhabit an area. The ratings are
based on the limitations in properties of the soils for each
of eight wildlife habitats defined in the list that follows.

Grain and seed crops. Domestic grains or seed-
broducing annual herbaceous plants. Ixamples:
horn, sorghum, wheat, millet, buckwheat, soybeans,
and sunflowers.

Grasses and legumes. Domestic perennial grasses and
herbaceous legumes that are established by plant-
ing. Examples: Iescue, bromegrass, bluegrass,
timothy, redtop, orchardgrass, reed canarygrass,
clover, trefoil, alfalfa, and sericea lespedeza.

Wild herbaceous upland plants. Native or introduced
perennial grasses and forbs (weeds) that provide
food and cover principally for wildlife in the up-
Jands and are established mainly through natural
processes. LExamples: Ragweed, wheatgrass, wild-
rye, oat-grass, pokeweed, strawberry, beggarweed,
goldenrod, and dandelion.

Hardwood woodland plants. Deciduous trees, shrubs,
and woody vines that produce fruits, nuts, buds,
catkins, twigs, or foliage that are used extensively
for food by wildlife and that commonly are estab-
lished through natural processes but also can be
planted. Tixamples: Oak, beech, cherry, haw-
thorn, dogwoed, viburnum, holly, maple, birch, pop-
lar, %rape, honeysuckle, blueberry, brier, greenbrier,
raspberry, and rose.

Coniferous woodland plants. Cone-bearing trees and
shrubs that are mainly important as cover for wild-
life, but they also furnish food as browse, seeds, or
fruitlike cones. They are commonly established
through natural processes, but they also can be
planted. Examples: Pine, spruce, white-cedar,
hemlock, fir, redcedar, juniper, and yew.

Wetland food plants. Annual and perennial wild
herbaceous plants (exclusive of submerged or float-
ing aquatic plants) in moist to wet sites. The food
or cover is used mainly by wetland kinds of wildlife.
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TasLe 3.—~Switability of the soils for wildlife habitats and kinds of wildlife
[1=well suited; 2=suitable; 3=poorly suited; 4=unsuited]

Kinds of habitats

Kinds of wildlife

Soil series and map symbols Wild Hard- | Conif- | Wetland
Grain | Grasses | herba- | wood erous food | Shallow | Execa- Open- | Wood- Wet-
and and ccous wood- | wood- and water vated Iand Innd Iand
seed legumes | upland Iand land cover |develop-| ponds | wildlife | wildlife | wildlife
crops plants | plants | plants | plants ments
Albrights:
AbB . s 2 1 1 1 3 4 4 3 1 1 4
AbC2n o 2 1 1 1 3 4 4 4 1 1 4
Allenwood:
AfA, AgB, AgC2____________ 2 1 1 1 3 4 4 4 1 1 4
AgC3 . 3 2 1 1 3 4 4 4 2 1 4
AgD3 . 4 3 1 1 3 4 4 4 3 1 4
Andover:
AnB, AnB2_____________.___ 3 3 2 2 2 3 4 2 3 2 4
AnC2, AnD2. ... 3 3 2 2 2 4 4 4 3 2 4
AOB oo 4 3 2 2 2 3 3 2 3 2 23
AOC e e 4 3 2 2 2 4 4 4 3 2 4
Ashton:
ASe e e 1 1 1 1 3 4 4 4 1 1 4
Atkins: ) ]
At e 2 1 1 1 3 3 3 3 1 1 3
Barhour:
Ba. oo oo . 1 1 1 1 3 4 4 4 1 1 4
Basher
Bb, BCec oo 2 1 1 1 3 3 3 3 1 1 3
Berks:
BeB2, BeC2_ oo 2 2 2 2 2 4 4 4 2 2 4
BeD, BeD2________________ 3 2 2 2 2 4 4 4 2 2 4
BeE, BeE2, BkD, BkD2, ,
BKE2 . oo e 4 3 2 2 2 4 4 4 3 2 4
BkB2, BkC2_ ... 3 3 2 2 2 4 4 4 3 2 4
Berks-Montevallo:
BmB3. o caioos 3 3 2 2 2 4 4 4 3 2 4
BmC3, BmD3_ ... 4 3 2 2 2 4 4 4 3 2 4
BmF, BmF2. . 4 4 2 2 2 4 4 4 3 2 4
Brinkerton:
BrA2 o aaat 3 2 2 2 2 1 L 1 2 2 3]
Buchanan:
BuB, BuB2_ L ______ 2 1 1 1 3 4 4 3 1 1 4
BuC2_ o 2 1 1 1 3 4 4 4 1 1 4
BuC3, BubD2. .. 3 2 1 1 3 4 4 4 2 1 4
BVB o o2 4 3 1 1 2 3 3 3 3 1 4
BvC o e e 4 3 1 1 2 4 4 4 3 1 4
Cavode:
[OF: V- S 2 2 2 2 3 2 2 2 2 2 2
CaBo.o ... 2 2 2 2 3 3 4 2 2 2 4
Chenango:
ChA, ChB_ .. 1 1 1 1 3 4 4 4 1 1 4
Comly:
CmA e 2 1 1 | 3 3 3 3 1 1 3
CmB2, CmC2 oo P 1 1 1 3 4 4 3 1 1 4
Cookport: ]

OA o e 2 1 1 1 3 3 3 3 1 1 3
CoB, CoB2. . 2 1 1 1 3 4 4 3 1 1 4
CoCm e 2 1 1 1 3 4 4 4 ] 1 4,
CpBe . 4 3 1 1 2 3 13 3 3 1 4
CPCm e e 4 3 1 1 2 4 4 4 3 1 4

See footnotes at end of table,
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Tasre 8.—Switability of the soils for wildlife habitats and kinds of wildlife—~Continued
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Kinds of habitats

Kinds of wildlife

Soil series and map symbols Wild Hard- | Conif- | Wetland ] ]
Grain | Grasses | herba- | wood erous food | Shallow | Iixea- | Open- | Wood- Wet-
and and ceous wood- | wood- and water vated land land land
seed | legumes| upland land land cover ldevelop-| ponds | wildlife | wildlife | wildlife
crops plants | plants | plants | plants ments
Dekalb:
DaA, DaB, DaB2, DaC,
DaC2.e e 2 2 2 2 2 4 4 4 2 2 4
DaDoo e 3 2 2 2 2 4 4 4 2 2 4
DkB, DKkCoe oo 4 3 2 2 2 4. 4 4 3 2 4
[ 4 4 2 2 2 4 4 4 3 2 4
Gilpin:

GpA, GpB, GpCreee . 2 2 2 2 2 4 4 4 2 2 4
Guthrie:

GuUB 2. 3 2 2 2 2 3 4 1 2 2 3
Hagerstown:

HaC, HeB2, HeC2, HgB2,
HeC2u oo 2 1 1 1 3 4 4 4 1 1 4
HaD, HeD2, HgC3....._.__ 3 2 1 1 3 4 4 4 2 1 4
HeE o s 4 4 1 1 3 4 4 4 3 1 4
HeA, HeA2 ... __.__.___ 1 1 1 1 3 4 4 4 1 1 4
HeD3 e 4 3 1 1 3 4 4 4 3 1 4
Hartleton:

HhA, HhB2, HhC2_. __.______ 2 2 2 2 2 4 4 4 2 2 4
Hartsells:

HeA, HrA2 o .. 1 1 1 1 3 4. 4 4 1 1 4

HrB, HrB2, HrC2 ... ____ 2 1 1 1 3 4 4 4 1 1 4

HsBo . 4 3 1 1 3 4 4 4 3 1 4
Huntington:

Ht, Hu, HvA, HvB_________ 1 1 1 1 3 4 4 4 1 1 4
Klinesville:

KeD3, KeB3 oo 4 3 2 2 2 4 4 4 3 2 4
Laidig:

LaB2, LaC2 . 2 1 1 1 3 4 4 4 1 1 4

LaD2_ ... 3 2 1 3 4 4 4 2 1 4

LdB, LdCa oo 4 3 1 1 3 4 4 4 3 1 4
Leadvale:

LeB e e 2 1 1 3 4 4 3 1 1 4

=T O 2 1 1 1 3 4 4 4 1 1 4
Leck Kill:

LkB2, LkC2 oo 2 2 2 2 2 4 4 4 2 2 4

kD2 ... 3 2 2 2 2 4 4 4 2 2 4

LkE, LKE2 e 4 3 2 2 2 4 4 4 3 2 4
Leetonia:

LnB, LnCew .. 4 3 2 2 2 4 4 4 3 2 4
TLehew:

LvC oo el 4 3 2 2 2 4 4 4 3 2 4

LVvE o e __ 4 4 3 2 1 4 4 4 4 2 4
Lickdale:

LwA e ao_. 4 3 3 1 1 1 1 1 3 1 1

[ IR 4 3 3 1 1 1 2 2 3 1 1
Lindside:

Lz 2 1 1 1 3 3 3 3 1 1 3
Made land:

Mas oL 0) Q] * * Q] Q] * Q) ® ® Q)

See footnotes at end of table,

T6-257—60 3
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TapLn 8. —Switability of the soils for wildlife habitats and kinds of wildlife—Continued

SOIL SURVEY

Kinds of habitats

Kinds of wildlife

Soil series and map symbols Wild Hard- | Conif- | Wetland _
Grain | Grasses | herba- | wood erous food | Shallow | Exca- | Open- [ Wood- | Wet-
and and cecous wood- | wood- and watber vated land land land
seed legumes | upland land land cover [develop-| ponds | wildlife | wildlife | wildlife
crops plants | plants | plants | plants ments
Meckesville silt loam:
MeB2, MeC2_ _ .- 2 1 1 1 3 4 4 4 1 1 4
MeD2 v e eaaan 3 2 1 1 3 4 4 4 2 1 4
Melvin and Newark:
e em o e e 2 1 1 1 3 3 3 3 1 1 3
Morrison:
MoB oo 2 1 2 2 3 4 4 4 1 2 4
Murrill: )
MUA - e e 1 1 1 1 3 4 4 4 1 1 4
MuB2, MuC2____ ... 2 1 1 1 3 4 4 4 1 1 4
MuC3, MuD2. o .o . 3 2 1 1 3 4 4 4 2 1 4
MvB, MvCo o oo 4 3 1 1 3 4 4 4 3 1 4
Nolo:
NoA, NsA_ .o s 3 2 2 2 2 51 L 1 2 2 |
Pope:
PoA, PoB, Ps_. oo .. 1 1 1 1 3 4 4 4 1 1 4
Purdy:
PU o e 3 2 2 2 2 1 1 1 2 2 1
Riverwash:
Ra . - e e ©) ® ® ® ™ * ® ® ") ® *
Rubble land:
£ o JE ® * ® ® Q] ® ® * ©) ® Q)
Sequatchie:
Sa, Sfcme e 1 1 1 1 3 4 4 4 1 1 4
Stony alluvial land:
] PR ® Q) ® ® " ® ® " ) O] *
Stony land:
S0 e O] * Q] Q] * ™ ® ® Q] * ®
Strip mines:
] ® ® ) Q] ® Q] ® ® * ™ ®
Tygart
L 2 2 2 2 3 2 2 2 2 2 2
Ungers:
UnB, UnB2, UnC_oooo__.__. 2 1 1 1 3 4 4 4 1 1 4
Upshur:
UPB o e ool 2 1 1 1 3 4 4 4 1 1 4
Watson:
WaA . e 2 1 1 1 3 13 13 3 1 1 13
Whitwell:
WhA2 e 2 1 1 1 3 3 '3 3 1 1 23
Wiltshire:
WA oo 2 1 1 1 3 3 3 3 1 1 3
WiB2 oo 2 1 1 1 3 4 4 3 1 1 4

! Rating is 4 on all slopes of more than 3 percent.
2 Rating is 4 if 1ating for shallow water development is 4.
3 Rating is 2 if rating for shallow water development is 4.

4 Variable.

¢ Rating is 3 on all slopes of more than 3 percent.
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Examples of plants: Smartweed, wild millet, bul-
rush, sedge, wildrice, switchgrass, reed canarygrass,
and cattaal,

Shallow water developments. Impoundments, ex-
cavated areas, and structures to control the water
level at a depth generally not exceeding 5 feet.
Examples: Low dikes and levees, shallow dugouts,
level ditches, and devices for the control of the water
level in marshy streams or channels.

Excavated ponds. Dugout ponds or combinations of
dugout ponds and low dikes (dammed areas) that
hold enough water of suitable quality and sunitable
depth to support fish or wildlife. An example is a
pond that has at least one-fourth acre surface area
and an average depth of 6 feet over at least one-
fourth of the aven and that has a dependable high
water table or other source of unpolluted water of
low acidity.

Engineering Uses of the Soils °

This soil survey report for Clinton County, Pa., con-
tains information that can be used by engineers to—

1. Make soil and land use studies that will aid in
selecting and developing sites for industrial, busi-
ness, residential, and recreational use.

2. Make estimates of runoff and erosion charvacter-
istics for use in designing drainage structures and
in planning dams and other structures for soil and
water conservation.

3. Aid in determining the suitability of sites for dis-
posal of liquid waste from processing plants and
eflluent from septic tanks.

4. Lstimate the kind of material that will be en-
countered when excavating for buildings and
other structures.

5. Locate probable sources of sand, gravel, and other
material for use in construction.

6. Make preliminary surveys of soil and ground con-
ditions that will aid in selecting locations for
highways and airports and in planning detailed
surveys of the soils at the selected locations.

7. Correlate the performance of pipelines with the
type of soil to aid in installing and maintaining
the pipelines.

8. Correlate pavement performance with the type of
soil and thus develop information that will be
useful in designing and maintaining pavements.

9. Determine the suitability of soil units for cross-

country movement of vehicles and construction

equipment.

Supplement the information obtained from other

published maps, reports, and aerial photographs

for the purpose of making maps and reports that
can be used readily by engineers.

10.

Used with the soil map to identify the soils, the engi-
neering interpretations in this section can be useful for
many purposes. It should be emphasized that the inter-
pretations may not eliminate the need for sampling and
testing at the site of specific engineering works involving

® By Wrrttam M. FENNELL, engineering specialist, Soil Conserva-
tion Service.
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heavy loads or where the excavations ave deeper than the
depths of layers here veported. Nevertheless, even in such
situations, the soil map is useful for planning more de-
tailed field investigations and for suggesting the kinds of
problems that can be expected.

Some of the terms used by the soil scientists may be un-
familiar to the engineer, and some words— for example,
clay, silt, and sand—may have special meanings in soil
science. These and other special terms that ave used ave
defined in the Glossary at the end of the report.

Engineering classification systems

Most highway engineers classify soil materials in ac-
cordance with the system approved by the American Asso-
ciation of State Highway Ofticials (AASHO) (7). In
this system soil materials ave classified in seven principal
groups. The groups range from A-1, which consists of
gravelly soils of high bearing capacity, to A-7, which con-
sists of clayey soils having low strength when wet. Within
each group the relative engineering value of the soil ma-
tevial is indicated by a group index number. Group index
numbers range from 0 for the best material to 20 for the
poorest. The group index number is shown in parentheses,
following the soil symbol in table 4.

Some engineers prefer to use the Unified soil classifica-
tion system (19). In this system soil materials ave identi-
fied as coarse grained, eight classes; fine grained, six
classes; or highly organic. The last column of table 4 gives
the classification of the tested soils of Clinton County
according to the Unified system.

Soil test data

A summary of engineering test data made on the prin-
cipal soil types of each of several extensive series in Clinton
County is given in table 4. The data furnished in this
table are the results of tests made by the Pennsylvania
State Department of Highways under a cooperative agree-
ment with the U.S. Department of Commerce, Bureau of
Public Roads. Tests were done in accordance with stand-
ard procedures of the American Association of State High-
way Officials.

The engineering classifications in table 4 are based on
data obtained by mechanical analyses and by tests to de-
termine liquid limits and plastic limits. The soil materials
tested represent modal conditions and extremes within the
named mapping unit.

Table 4 also gives compaction, or moisture-density, data.
Tf a soil material is compacted at successively higher mois-
ture content, assuming that the compactive effort remains
constant, the density of the compacted material will in-
crease until the optimum moisture content is reached.
After that, the density decreases with increase in moisture
confent. The highest dry density obtained in the com-
paction test is termed “maximum dry density.” Moisture-
density data ave important in earthwork because, as a rule,
optirnum stability is obtained if the soil is compacted to
about the maximum dry density, when it is at approxi-
mately the optimum moisture content. .

Mechanical analyses were made by combined sieve and
hydrometer methods. Percentages of silt and clay deter-
mined by the hydrometer method should not be used in
naming textural classes for soil classification. The infor-
mation, however, is useful in determining general engineer-
ing properties of the soils.
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TasLe 4—ZEngincering test data for soil samples taken

[Tests performed by the Pennsylvania Department of Highways under a cooperative agreement with the Bureau of Publie

Moisture-density !
Pennsyl-

Name of soil and location Parent material vania report | Depth | Horizon| Maxi- Opti-
No. mum mum
dry mois-
density ture

Lbs.
Andover gravelly loam: , Inches per eu. fl. | Percent

13 miles SW. of Lock Flaven and 5 miles I.. of | Colluvium from gray sand- | BIE-614 5 14~21 | B2g 123 12
Loganton at Carrcll on Rt. 880. (Modal profile.) stone and shale. BE-6155 21-45 B2m 126 10

0.4 mile SW. of Tea Springs on Gasden Hollow | Colluvium from gray sand- | BE-30872 18-26 B23g 117 14

road. (Coarser textured than the modal profile.) stone. BIE-30873 32-38 C1 121 12
Tast end of Sugar Valley. Colluvium from gray sand- | BI1i-8405 13-20 B2g 103 21
stone. BE-8406 20-28 B2m 115 14

Ashton silt loam:

One mile BB, of Lock Haven on River Road. | Alluvium on terraces. BE-610 22-34 | B2l 110 17
(Modal profile.) BIE-768 54-65 Cl 118 12

South edge of Lock Haven Airport. (Finer tex- | Alluvium on terraces. BE-8391 20-32 B21 112 16
tured than the modal profile.) BI-8392 56-65 C1 119 12

Southwest corner of Great Island., (Coarser tex- | Alluvium on terraces. BIE-8393 14-24 | B21 103 16
tured than the modal profile.) BIE-8394: 44-72 | C 103 16

Buchanan gravelly loam:

114 mile 8. of Carroll on the Slim Matthew farm. | Colluvium from sandstone | BI~773 21-27 | B22 114 12
(Modal profile.) and shale. BIE-613 41-57 C 118 13

2.5 miles I. of intersection near Tylersville along | Colluvium from sandstone | BE-8411 21~27 B22 112 15
Ri. 18046. (Finer textured than the modal and shale. BIi~8412 40-60 C1 110 17
profile.)

200 feet W. of the Clinton and Union County line | Colluvium from gray sand- | B1Z-30868 15-22 B22g 116 14
along the Carroll-White Deer Creck Road. stone. BIi-30869 29-424| Cg 20 12
(Coarser textured than the modal profile.)

Dekalb very stony loam: )

1.2 mile SW. of Riansares Tire Tower. (Modal | Sandstone (Tuscarora for- | BIi-770 ¢ 10-21 | B21 120 11
profile.) mation). BE-7717 35-62 | C 121 10

1.3 mile S. of Kagleton TField road on Beech Creck | Conglomeritic sandstone BE-8397 13-20 | B2 126 9
road. (Coarser textured than the modal profile.) (Pottsville formation). BE-8398 25-35 C 123 9

1.4 mile SW. of U.8. Rt. 120 along Eagleton Ficld | Sandstone (Pocono forma- | BE-8395 20-30 | B22 114 14
road. (Finer textured B horizon than that in tion). BL-8396 41-52 c2 114 14
the modal profile.)

Hagerstown silt loam:

50 feet N. of Rt. 64 and 200 yards . of the | Limestone (Trenton for- BIE-612 21~-28 B22 108 14
Lutheran Church. (Modal profile.) mation). BE-772 34-44. | B31 102 20

0.3 mile 8. of Rt. 18008 on 18044. (Sandier than | Limestone and chert. BE-8401 28-37 B22 121 12
the modal profile.) BE-8402 44-55 Cl 122 10

Porter Township. (Finer textured than the modal | Dolomitic limestone. BIE-8399 15-22 B22 08 23
profile.) BE-8400 27-37 | B3 97 25

Laidig very stony loam:

0.6 mile W. of the Clinton and Union County line | Colluvium from sandstone | BI-28470 31-43 B2m 123 11
along the Carroll-White Deer Creek road. and shale. BIE-28471 60-70-+| C 122 12

0.4 mile SW. of Tea Springs along the Casden | Colluvium from sandstone. | BE-30870 11-24 B22 121 12
Hollow road. (Coarser textured than the modal BE~30871 36-45-4-1 C 125 10
profile.)

3 miles E. of Carroll. (Finer textured than the | Colluvium from sandstone | BIS-8407 13-20 | B22 113 15
modal profile.) BIE-8408 20-32 | B2m 106 18

See footnotes at end of table,
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Roads (BPR) in accordance with standard procedures of the American Association of State Highway Officials (AASHO) ()]

Mechanical analysis 2 Classification
Percentage passing sieve 3— Percentage smaller than 38— Liquid Plas-
limit ticity )
index AASIHO Unified ¢
No. 4! No. 10 | No. 40 | No.200| 0.05 0.02 0.005 0.002
3-in. | ¥%-in. | (4.7 2.0 (0.42 (0.074 mm, mm, mm, mm.
mm.) | mm.) mm.) mm.)

100 99 94 89 85 44 38 28 19 14 21 41 A-4(2)-_._... SM-SC.

100 97 79 71 63 28 24 19 12 9 20 3| A-2-4(0)..._. SM.

100 97 87 83 80 43 40 31 21 18 28 8| A—4(2) s SC.

100 85 72 60 56 29 27 21 13 10 21 4| A-2-4(0).._.. SM-SC.

100 93 89 87 85 76 74 58 39 30 36 131 A-6(9) ... ML~CL.

100 96 86 81 69 55 53 40 24 17 27 8| A—4(4) . CL.
__________________________ 100 85 80 62 38 28 35 14 | A-6(10).._.._.| CL.
__________________________ 100 38 32 23 14 11 21 0| A-4(1)-—_____| SM.
__________________________ 100 79 70 51 34; 27 33 10 | A-4(8)._____.} ML-CL.
__________________ 100 99 37 28 18 13 11 20 1| A-40)---__._| SM.
__________________ 100 98 13 10 7 5 3 24 0| A-2-4(0)_____| SM.
__________________________ 10 15 11 6 5 3 21 0| A-2-4(0)-____| SM.

100 97 80 76 64 50 48 38 23 18 28 T A43) .. SM-8C.

100 87 78 65 54 36 34 25 17 12 26 6| A-4(0)______. SM-SC.

100 92 86 84 81 63 61 49 32 24 31 11| A-6(6) oo CL.

100 97 94 93 91 79 77 61 41 30 35 12 | A=6(9)eocmes ML-CL.

100 02 82 78 76 43 38 27 14 10 22 2 A-4(2)..._.__ SM.

100 77 68 65 63 31 27 20 11 7 20 2| A-2-4(0)__.___ SM.

100 72 61 58 54 25 22 16 10 8 19 1] A-2-4(0). ... GM.

100 65 50 47 44 18 16 11 7 5 18 1| A-1-h(0)._.__ GM.

100 98 95 89 71 38 35 29 17 12 18 3T A4y ... SM.

100 86 79 77 69 27 23 17 12 9 16 0| A-2-4(0)...__ SM.
______ 100 99 99 96 65 63 52 31 23 27 7 A-4(6).....__.] MIL-CL.

100 90 81 80 78 56 54 44 27 19 28 8 | A—4(4)_______ CL.
______ 100 98 97 94 90 87 74 46 36 36 16 | A-6(10)____._| CL.
______ 100 98 97 95 93 90 74 59 52 42 20 | A-7-6(12)____| CL.

100 94 83 81 72 51 49 37 27 23 24 9 | A—4(3) . CL.

100 90 80 76 66 45 43 33 18 14 20 3| A4 ... SM.
______ 100 99 98 96 04 92 82 68 62 51 26 | A-7-6(17).-.__| CH.
____________ 100 99 97 04 92 85 74 66 53 28 | A-7-6(18)____| CIL.

100 G5 53 49 45 23 20 13 7 6 20 2 | A-1-b(0)_____ GM.

100 83 70 65 59 34 30 21 13 9 20 3| A2-4(0)_.... SM.

100 66 48 44 40 21 19 15 10 7 22 3| A-1-b(0).____ GM.

100 69 45 40 37 15 13 10 5 4 19 1| A-1-b(0) .. GM.,

100 94 81 70 60 47 44 35 25 18 30 8 | A-4(2) ... SM-S8C.

100 85 56 46 37 32 31 25 20 15 39 11 | A-2-6(0)._._. GM.




36

SOIL SURVEY

TaBLe 4—Engineering test data for soil samples taken

Moisture-density !
Pennsyl-
Name of soil and location Parent material vania report | Depth | Florizon| Maxi- Opti-
No. mum mum
dry mois-
density ture
R . Lbs.

Meckesville silt loam: . ) Tnches | per cu. ft. | Percent
6.7 miles W. and 1 mile N. of Lock Haven on U.S. | Colluvium from red silt- BIE-5807 23-20 | B22 115 15
Rt. 120. (Modal profile.) storlle, sandstone, and BE-5808 38-47 Ct 112 16

shalc.
3 miles N. of Lock Haven on U.S. 6. 120. (Coarser | Colluvium from red sand- BIE-8403 27-37 B22 113 15
textured than the modal profile.) stone. BE-8404 37-60 Cl 120 13
0.5 mile NIE. of Woolrich. (Contains more sand | Colluvium from red shale BE-30864 | 33-50 | B23 122 13
and gravel than the modal profile.) and sandstone. BIS-30865 50-80+( Ci 120 12

Mourrill gravelly loam: )
300 feet S. and 210 fect W. of intersection of road at | Colluvium over limestone. Bli-27785 21-35 B22 104; 21
Tylersville. BIE-28472 62-68 C 108 17
380 feet NI, of State Rt. 780 on Rt. T349. (Finer | Colluvium over limestone. BE-30866 37-50 B23 114 15
textured than the modal profile.) BIE-30867 63-75 C1 105 16
1 mile B. of Tylersville on Rt. 18027. (Coarser | Colluvium over limestone. Bl-2450 16-24 | B22 112 16
textured than the modal profile.) BlE-2451 3242 C 111 16

Wiltshire silt loam: ]

2.25 miles SE. of Salona. (Modal profile.) Colluvium. BI-769 15-23 B22 105 16
BE-611 53-61 C1 116 15
Porter Township. On county road No. 18044. | Colluvium. BIE-8409 26-36 | B2 124 10
(Coarser textured than the modal profile.) BI-8410 36-43 | B2m 124 11
1.5 mile NI, of Lamar on Ri. T324. (Finer | Colluvium. BE-2449 34-40 | B22 111 16
textured than the modal profile.) BE-2448 48-60 | Cl 115 15

! Based on AASHO Designation: T 99-57, Method A. (7).
2 Mechanical analysis according to AASHO Designation:

2 T 88-57 (1).
obtained by the soil survey procecure of the Soil Conservation Service (SCS).

Results by this procecdure may differ somewhat from results
In the AASHO procedure, the fine material is analyzed

by the hydrometer method, and the various grain-size fractions are caleulated on the basis of all the material, including that coarser
than 2 millimeters in diameter. 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-size fractions. The mechanical analysis data used in this table

are not suitable for use in numing textural classes for soils.

The tests for liquid limit and plastic limit measure the
effect of water on the consistence of the soil material. As
the moisture content, of a clayey soil increases from a very
dry state, the material changes from a semisolid to a plastic
state. As the moisture content is further increased, the
material changes from the plastic to a liguid state. The
plastic limdt is the moisture content, on a dry basis, at
which the soil material passes from a semisolid to a plastic
state. The liquid Zimit 1s the moisture content, at which the
material passes from a plastic to a liquid state.  The
plasticity index is the numerical difference between the
iiqu id Jimit and the plastic limit. It indicates the range of
moisture content within which a soil material isin a plastic
condition.

Engineering properties and interprelations

The properties of the soils and the interpretations that
are the most significant to engineers are given in tables 5
and 6. Additional information helpful to enhginecers can
be obtained from the detailed soil map and the general soil

map. For some information, however, it may be neces-
sary to refer to other parts of the veport, particularly the
section “Descriptions of the Soils.”

The descriptions of the soil profiles, as well as the soil
maps, should be used in planning detailed surveys at con-
struction sites. These will help the engineer to concen-
trate on the most suitable soils, indicate sources of sand
and gravel, and minimize the number of soil samples
needed for testing in the lahovatory.

Table 5 gives a brief description of the soils of Clinton
County and their estimated physical properties. The
properties are those of the average soil profiles, which are
divided into layers significant to engineering. Where test
data ave available, the average values from table 4 are
shown. Where tests were not performed, the estimates
shown are based on test data obtained from similar soils in
this county or test data obtained for these soils from other
counties and by past experience in engineering construe-
tion. Since the estimates are only for the average soils,
considerable variation from these values should be antici-
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Mechanical analysis 2 Classification
Percentage pussing sieve 3— Percentage smaller than 3— Licquid Plas-
limit ticity )
index AASHO Unified 4
No. 4] No. 10 | No. 40 | No.200| 0.05 0.02 0.005 0.002
3-in. | %-in. | (4.7 (2.0 (0.42 (0.074 mm. mm, mm, min.
mm.) | mm.) mm.) mm.)

100 91 84 82 80 66 62 48 32 24 31 10 | A—4(6) ... MI-CL.

100 96 94 093 91 77 74 57 37 28 29 10 | A-4(8) oo CL.

100 73 63 60 59 53 50 36 22 18 31 10 | A-4(4) . __. MIL-CL.

100 80 64 58 53 45 42 30 19 14 28 91 A-4(2)_ . ___ HOR

100 87 74 66 53 38 34 24 14 9 23 4 | A-4() ... SM-SC.

100 90 65 55 46 39 37 27 16 11 28 71 A-4(1) .. GM-GC.
______ 100 99 98 88 79 77 65 46 40 41 16 | A-7-6(11).._.| ML-CL.

100 83 78 76 71 56 54 45 34 29 41 16 | A-T-6(7) .- ML-CL.

100 89 80 75 66 52 49 42 27 21 27 8 | A-4(3)___.___ CL.

100 95 89 82 71 59 57 48 37 32 38 17 | A-6(8) oo CL.

100 69 62 57 49 39 37 29 21 17 34 10 | A—4(D) o . GM-GC.

100 79 72 64 54 42 40 31 22 18 35 13 | A—6(2) ... __ SM-SC.
__________________ 100 09 85 82 66 47 38 37 15 | A-6(10)....__} CL.
______ 100 99 093 79 65 63 48 31 22 28 10 | A—4(6)._._._.| CL.

100 88 75 71 59 34 32 27 17 10 20 41 A-2-4(0)__.__ SM~SC.

100 86 73 68 55 35 33 27 17 13 22 7| A-2-4(0). .. __ SM-SC.
______ 100 97 95 89 81 78 60 36 30 34 51 A-4(8)-__...__| ML.
______ 100 89 81 65 54 50 38 25 21 32 13 | A—6(5).-----_| CL.

3 Based on sample received in laboratory.

Laboratory test data not corrected for amount discarded in field sampling.

1 8CS and BPR have agreed to consider that all soils having plasticity incdexes within two points from A-line are to be given a border-

line classification.

Examples of borderline classifications obtained by this use are GM-GC, SM-SC, and ML-CL.

5 One percent, of material larger than 3 inches estimated to have been discarded in field sampling.
8 Thirty-five percent of material larger than 3 inches estimated to have been discarded in field sampling.
7 Sixty-five percent of material larger than 3 inches estimated to have been discarded in field sampling.

pated. More information on the range of properties of
the soils can be obtained in other sections of the report.

The map symbols and the names of the soils are listed
alphabetically in table 5, and depth to a seasonally high
water table and to bedrock is shown. In the column that
shows depth from surface, the layers indicated arve fairly
typical of the layersin all the soils of any one series. The
depths indicated, however, are not identical with those in
the representative profile for that particular series, given
in the section “Descriptions of the Soils.”

The engineering soil classifications given in table 5 are
based on the soil material below a depth of 8 to 16 inches.

The available moisture capacity, given in inches per inch
of soil depth, is the approximate amount of capillary
water in the soil when it is wet to field capacity. When
the soil is air dry, this amount of water will wet, the soil
material described to a depth of 1 inch without deeper
percolation.

Shrink-swell potential is an indication of the volume
change to be expected with a change in moisture content.

It is estimated primavily on the basis of the amount and
type of clay present. In general, soils classified as CH
and A-T7 have high shrink-swell potential. Clean sand
and gravel (single-grain structure) and those soils that
contain small amounts of nonplastic to slightly plastic
fines, as well as most other nonplastic to slightly plastic
soil materials, have low shrink-swell potential.

In table 6 the soils of the county are rated as to their
suitability for engineering work, and features of the soils
that affect engineering practices arve given. ‘T'he ratings
are based on research and on the judgment of engineers
and soil scientists who have had experience with similar
soils in other counties.

The suitability of the soils as sources of borrow material
for such uses as topsoil, sand and gravel, and road fill de-
pends partly on the position of the water table and the
drainage of the soils. Poorly drained and very poorly
drained soils occur on the floors of valleys and also in the
uplands. The soil material in some of these areas con-
tains too much organic matter to be suitable for use in
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Tasuw 5.—Brief description of the soils of Clinton

Depth
to Depth
Map season- | Depth i . from
symbol Soil ally to Brief deseription of soil surface
high | bedrock (typieal
water profile)
table
Teet Fecet . X Inches
AbB Albrights silt loam, 3 to 8§ percent slopes, 3 5~8 Moderately well drained silt loams that 0-10
AbC2 Albrights silt loam, 8 to 16 percent slopes, moderately are 3 to 4‘01- more feet thick; developed | 10-39
eroded. on material weathered from red sand- | 39-45
stone, siltstone, and shale.
AfA Allenwood fine sandy loam, 0 to 5 percent slopes. 3+ 3-10 | Well-drained finesandy loams and gravelly | 0-8
AgB Allenwood gravelly silt loam, 3 to 8 percent slopes. silt loams that are 3 to 5 or more feet 8§-29
AgC2 Allenwood gravelly silt loam, 8 to 15 percent slopes, thick and are in the uplands; developed | 29-48
moderately eroded. on material weathered from red sand-
AgC3 Allenwood gravelly silt loam, 8 to 15 percent slopes, stone, siltstone, and shale.
severely eroded.
AgD3 Allenwood gravelly silt loam, 15 to 25 percent slopes,
severely eroded,
AnB Andover gravelly loam, 2 to 8 percent slopes. 0 4-20 Poorly drained to very poorly drained 0-8
AnB2 Andover gravelly loam, 2 to 8 percent slopes, gravelly loams and very stony loams 8-27
moderately eroded. that are 3 to 5 or more feet thick; de- | 27-60
AnC2 Andover gravelly loam, 8 to 15 percent slopes, veloped in colluvium derived from
maoderately eroded. gray and red sandstone.
AnD2 Andover gravelly loam, 15 to 25 percent slopes,
moderately eroded.
AoB Andover very stony loam, 0 to 8 percent slopes.
AoC Andover very stony loam, 8 to 25 percent slopes.
As Ashton silt loam. 3 8§-30 | Well-drained silt loam that is 3 to 10 or 0-14
more feet thick; developed in alluvium | 1454
on low gtream terraces; seldom flooded. | 54-72
At Atking silt loam. 0 4-10 | Poorly drained silt loam that is 3 or more 0-9
feet thick; developed in alluvium; sub- 9-14
ject to flooding. 14-48
Ba Barbour fine sandy loam. 3 4-20 | Well-drained fine sandy loam, loam, or | 0-13
very stony loam that is 3 to 6 or more | 13-36
feet thick; developed in alluvium de- | 36-48
rived from sandstone, shale, and silt-
stone; subject to flooding.
Bb Basher fine sandy loam. 134 4-10 | Moderately well drained to somewhat 0-16
Be Basher silt loam. poorly drained fine sandy loam or silt | 16-35
loam thatis 3 to 6 or more feet thick and | 35-48
developed in alluvium; subject to
flooding.
BeB2 Berks channery silt loam, 3 to 8 percent slopes, mod- 3 2-4 | Well-drained silt loams and channery silt -10
erately eroded. loams that are 1 to 2 or more feet thick | 10-23
BeC2 Berks channery silt loam, 8 to 15 percent slopes, mod- and developed in soil material derived | 23-36
erately eroded. mainly from brown shaly siltstone but
BeD Berks channery silt loam, 15 to 25 percent slopes. that included some sandstone; the shale
BeD?2 Berks channery silt loam, 15 to 25 percent slopes, is hard.
moderately eroded.
BeE Berks channery silt loam, 25 to 35 percent slopes.
BeE?2 Berks channery silt loam, 25 to 35 pereent slopes,
moderately eroded.
BkB2 Berks shaly silt loam, 3 to 8 percent slopes, mod- 34| 1144 Well-drained channery silt loams and 0-8
erately eroded. shaly silt loams that are 124 to 3 or 8-24
BkC2 Berks shaly silt loam, 8 to 15 percent slopes, mod- more feet thick and developed on soil | 24-36
erately eroded. material from soft brown shale.
BkD Berks shaly silt loam, 15 to 25 percent slopes.
BkD2 Berks shaly silt loam, 15 to 25 percent slopes, mod-
erately eroded.
BkE2 Berks shaly silt loam, 25 to 35 percent slopes, mod-

erately eroded.

See footnotes at end of table,
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Clagsification Percentage passing sieve—
Avail- Opti- Maxi- Shrink-
Permea- able Re- mum mum swell
] ability mois- action mois- dry poten-
Unified AASTHO No. 4 | No. 10 | No. 200 ture ca- ture for | density tial
pacity compac-
tion
Inches per Pounds per
Inches per hour inch pH Percent cubic foot
______________________________________________________________ 2.0-6.3 0.20 5.0 |cccc e
ML, SM______.______ A-d o _______ 70-95 70-90 40-80 0.63-2.0 .14 5.0 15 115 | Low.
SM oo A-4,A-2_ . 70-90 60-85 25-45 0.63-2.0 .10 5.0 12 118 | Low.
O U Up RSy U R FRPURpUp R pupuyupupy ) R 2.0-6.3 .30 5.8 oo aaaa
GM, GC,SM____.___. A-4, A2 . ____ 60-75 55-70 30-45 0.63-2.0 .26 5.2 15 112 | Low.
SM, GM.__ .. A-2 . _______] 60-80 55-75 20-40 0.63-2.0 .26 5.1 16 112 | Low.
VO UUOUUIN UUySp R RRRUUU FSPUPUPRP U JUptupRpuUy) [OE Oy 2.0-6.3 .24 6.6 | oo
SM,S8C, CL_ ... A-4, A-6__.__._. 80-95 80-90 45-75 0.2-0.63 .16 6.0 15 110 | Low.
SM,8C_ .. A-2, A4 ______ 80-95 60-80 30-50 <0.2 .10 5.5 11 120 | Low.
g ) 2.0-6. 3 .23 6.6 |oeoe o femmeeaan
ML, CL__ ... A4, A-6_______ 95-100 | 95~100 80-85 0.63-2.0 .17 6. 2 15 110 | Low.
SM oL A-2) A4 .. 95-100 | 95-100 20-40 0.63-2. 0 15 5.8 12 115 | Low.
______________________________________________________________ 0.63-2.0 .25 6.2 |com o feeem o=
CL, ML_____________ A—4, A-6__ . ___ 05-100 | 95-100 65-85 0. 2-0. 63 15 5. 8 15 115 | Low.
ClL, ML oo o._. A4, A-6_._..__ 90-100 | 85-100 60-80 0. 2-0. 63 . 10 5. 2 17 115 | Low.
______________________________________________________________ 2.0-6.3 .17 6.3 |ocmece|erm e
CL, ML_____________ A4, A6 ... 95-100 | 95-100 55-85 0. 63-2. 0 .17 5.2 14 112 | Low.
GP, GM, ML___._____| A-2, A-4_______ 55-100 | 40-100 15-80 0. 63-2. 0 .10 5.2 12 116 | Low.
g ] 2. 0-6. 3 15 6.2 | e
SM, ML__________.__ A—d_ .o .______] 95-100 | 95-100 40-80 2. 0-6. 3 .15 5.2 13 106 | Low.
SM, ML ___. A4l 95-100 | 90-100 40-90 0. 2-0. 63 15 50 13 106 | Low.
______________________________________________________________ 2.0-6. 3 15 5.0 [P [
SM, GM oo A-1, A-4_ . .__ 50-65 40-55 25-40 2.0-6. 3 .10 5.2 15 112 | Low.
GW-GM._.___..___ A-1, A-2_ . ... 25-55 20-40 10-30 2.0-6. 3 05 5.2 17 110 | Low.
______________________________________________________________ 2.0-6. 3 .16 6.0 |ocecoo|accaaam
SM o e. A-2, A4 . 65-85 60~-80 25-40 2.0-6.3 .13 6. 4 15 110 | Low.
GW,GM.________.__. A-1, A2 ______ 40-60 35-55 20-30 2.0-6.3 .07 6.5 15 108 | Low.

T76-257—066——+4
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SOIL SURVEY

TasLe 5.—Brief description of the soils of Clinton County,

Depth
to Depth
Map scason- { Depth from
symbol Soil ally to Brief description of soil surface
high | bedrock (typical
water profile)
table
Feet Feet . Inches
BmB3 Berks-Montevallo channery silt loams, 3 to 8 percent : 1-2 Well-drained, shallow ¢hannery silt loams 0-4
slopes, severely eroded. that are 1 1o 2 or more feet thick and 4-12
BmC3 Berks-Montevallo ¢channery silt loam, 8 to 15 percent developed on hard, shaly material. | 12-24
slopes, severely eroded. (Interpretations are for the Montevallo
BmD3 Berks-Montevallo channery silt loams, 15 to 35 member of the complex. See Berks
percent slopes, severely eroded. channery silt loam interpretations for
BmF Berks-Montevallo channery silt loams, 35 to 100 the Berks member of the complex.)
percent slopes.
BmF2 Berks-Montevallo channery silt loams, 35 to 100
percent slopes, moderately eroded.
BrA2 Brinkerton silt loam, 0 to 5 percent slopes, mod- 0 3-20 | Poorly drained silt loam that is 3 to 5 or 0-9
erately eroded. more feet thick and has a weak fragi- | 9-20
pan; developed in upland arcas on | 20-36
material from siltstone, shale, and
sandstone.
BuB Buchanan gravelly loam, 3 to 8 percent slopes. 1-1%4]  4-30 | Moderately well drained to somewhat | 0-10
BuB2 Buchanan gravelly loam, 3 to 8 percent slopes, poorly drained gravely or very stony | 10-36
moderately eroded. loams that are 4 or more feet thick and | 36-47
BuC2 Buchanan gravelly loam, 8 to 15 percent slopes, have a fragipan; developed on the lower
moderately eroded. part of slopps in material derived from
BuC3 Buchanan gravelly loam, 8 to 15 percent slopes, sandstone, siltstone, and shale; pebbles,
severely eroded. cobblestones, and larger stones are
BuD2 Buchanan gravelly loam, 15 to 25 percent slopes, scattered throughout the profile.
maoderately erodecd.
BvB Buchanan very stony loam, 0 to 8 percent slopes.
BvC Buchanan very stony loam, 8 to 25 percent slopes.
CaA Cavode silt loam, 0 to 3 percent slopes. 1 3-6 Somewhat poorly drained to poorly 0-8
CaB Cavode silt loam, 3 to 8 percent slopes. drained silt loams and clays that are 8-36
3 to 4 or more feet thick and are in the | 36-52
uplands; developed in material mainly
from gray shale and siltstone but in-
cludes some sandstone.
ChA Chenango gravelly loam, 0 to 3 percent slopes. 4 4-15 | Well-drained gravelly loams that are 4] 0-16
ChB Chenango gravelly loam, 3 to 8 percent slopes. feet or more thick and are on alluvial | 16-36
terraces that are above overflow; | 36-120
developed on glacial outwash derived
from sandstone, siltstone, and shale.
CmA Comly silt, loam, 0 to 3 percent slopes. 144 2-6 | Moderately well drained to somewhat | 0-9
CmB2 Comly silt loam, 3 to 8 percent slopes, moderately poorly drained silt loams that are 2 to 9-38
eroded. 3 or more feet thick and are on the | 38-72
CmC2 Comly silt loam, 8 to 15 percent slopes, moderately lower part of slopes in the uplunds;
eroded. developed on glacial till derived from
shale and siltstone.
CoA Cookport loam, 0 to 3 percent slopes. 1% 3-6 Moderately well drained loams and very 0-8
CoB Cookport loam, 3 to 8 percent slopes. stony loams that are 3 to 4 feet or more 8-22
CoB2 Cookport loam, 3 to 8 percent slopes, moderately thick and are in the uplands; developed | 22-40
eroded. on material derived from sandstone,
CoC Cookport loam, 8 to 15 percent slopes. siltstone, and shale; stones 1 to 5 feet
CpB Cookport very stony loam, 0 to 8 percent slopes. in diameter are on the surface and
CpC Cookport very stony loam, 8 to 25 percent slopes. throughout the profile.
DaA Dekalb channery loam, 0 to 3 percent slopes. 34 2-314 | Well-drained channery loams that are 2 0-7
DaB Dekalb channery loam, 3 to 8 percent slopes. to 3 feet thick; developed fromn ma- 7-28
DaB2 Dekalb channery loam, 3 to 8 percent slopes, mod- terial derived mainly from sandstone | 28-38
erately eroded. and conglomerate but includes some
DaC Dekalb channery loam, 8 to 15 percent slopes. shale; stones and boulders 10 inches to
DaC2 Dekalb channery loam, 8 to 15 percent slopes, mod- 10 feet in diameter are on the surface
erately eroded. and throughout the substratum.
DaD Dekalb chanpery loam, 15 to 25 percent slopes.
DkB Dekalb very stony soils, 0 to 8 percent slopes.
DkC Dekalb very stony soils, 8 to 25 percent slopes.
DkE Dekalb very stony soils, 25 to 100 percent slopes,

See footnotes ot end of tahle.
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Classification Percentage passing sieve—
Avail- Opti- | Maxi- Shrink-
Permea- able Re- mum mum swell
ability mois- action mois- dry poten-
Unified AASHO No. 4 | No. 10 | No. 200 ture ca- ture for | density tinl
pacity compac-
tion
Inches per Pounds per
TInches per hour inc pH Percent cubic foot
U (PR SRpUpURORE PSP JRpUyR RPN PRty 2.0-6.3 <.13 6.0 |occmao oo -
GM. .. A-1, A2 .. 356-55 20-40 10-20 2.0-6. 3 <. 08 5 8 15 110 | Low.
GW-GM.________.___ A-1, A-2_______ 25-45 15-30 5-10 2, 0-6. 3 <. 05 5.8 15 108 | Low.
USSR JESOUppU U USRUUPION ISP IUPUPUPUH YOI U (U 0. 63-2. 0 .23 5.6 oo femmeeoa-
ML-CL.__._.__..___. A-4) A6 ____ 80-100 | 70-100 55-75 0. 2-0. 63 .18 4. 4 18 108 | Low.
MI~CL_ ... A-4 7090 70~-90 55-70 | <0.2 .16 4. 6 15 111 | Low.
_________ ) O V) g R PROTOUPRP 2.0-6.3 .16 A5 0 PPN S
SM-SC, ML_._______. A-4, A—6.____._ 80-90 75-85 40-55 0.63-2.0 .12 5.6 15 115 | Low.
SM-SC,SM.__________ A-4, A-6_______ 70-80 65-75 40-50 0. 2-0. 63 .10 5.0 16 118 | Low.
______________________________________________________________ 0. 63-2. 0 . 20 5. 8 b
MUL-CL, ML_________ A-4, AT ___ 80-100 | 80-100 60-80 0. 2-0. 63 .14 4.8 15 105 | Medium.
) P A-4, A-6_._.___ 60-80 60-80 55-70 0. 2-0. 63 .18 4.8 15 105 | Medium.
__________ SRRV SO OUPSRPIPU ORIV JUPUSRRp U FRRUUN) NSRRIV (> | N .15 5.6 | e
GM or GW-CGM______ A=l 30-50 25-45 10-25 2.0-6.3 .10 5.4 10 125 | Low.
GM or GW-GM._.____ A=l 25-45 | 15-35 5-16 1 >6.3 .05 5.4 9 128 | Low.
SO [SUpRUPUUPR PR (NP JROURUIIPIN) N 2.0-6. 3 .22 70 | B
ML~CL, ML_._.____. A-d .. 80-95 65-85 60-80 0.63-2.0 .15 5 8 16 115 | Low.
GM-GC, GM.__.____ A-1, A-2_______ 35-55 30-50 20-40 0. 2-0. 63 .10 4. 8 15 113 | Low.
______________________________________________________________ 0. 63-2. 0 .18 5.0 |0 aaas
SC-SM_. . ... A-d_ . 75-90 70-85 40-50 0. 2-0. 63 14 5.2 14 115 | Low.
SC-SM, GM-GC_____ A-2, A4 ____. 60-80 60--80 30-50 0. 2-0. 63 12 5.2 2 118 | Low.
______________________________________________________________ 2.0-6.3 14 4.9 |
SM-SC, GM .o .._._._. A-2) A—d_______ 60-90 60-80 20-35 2. 0-6. 3 .12 4. 8 11 118 | Low.
SM,GM._______._.__. A=, A-2.______ 50-70 50-70 10-30 2.0-6.3 .08 5.0 10 120 | Low.
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TaBLe 5.—Brief description of the soils of Clinton County,

Depth
to Depth
Map season- | Depth from
symbol Soil ally to Brief description of soil surface
high | bedrock (typical
water profile)
table
Feet Feet Inches
GpA Gilpin silt lonm, 0 to 3 percent slopes. 4 2-5 Well-drained silt loams that are 2 to 3 0-3
GpB Gilpin silt loam, 3 to 8 percent slopes. feet thick; developed on material 3-23
GpC Gilpin silt loam, 8 to 15 percent slopes. weathered from moderately hard shale | 23-30
and siltstone.
GuB2 Guthrie silt loam, dark surface, 3 to 8 percent slopes, 0-%4 3-8 Somewhat poorly drained silt loam that 0-8
moderately eroded. is 3 to 4 feet thick and is in depressions 8-35
and seeps; developed on limestone or 35-48
on goil material that contained lime,
HaC Hagerstown rocky silt loam, 5 to 15 percent slopes. 6+ 3-6 Well-drained silt loams, silty clay loams, 0-6
HaD Hagerstown rocky silt loam, 15 to 25 percent slopes. and rocky silt loams that are 3 to 4 or 6-28
HcE Hagerstown rocky silty clay loam, 25 to 70 percent more feet thick; developed on goil | 28-54
slopes. material derived from hard gray
HeA Hagerstown silt loam, 0 to 3 percent slopes. dolomite and limestone.
HeA2 Hagerstown silt loam, 0 to 3 percent slopes, moder-
ately eroded.
HeB2 Hagerstown silt loam, 3 to 8 percent slopes, moder-
ately eroded.
HeC2 Hagerstown silt loam, 8 to 15 percent slopes, moder-
ately eroded.
HeD2 Hagerstown silt loam, 15 to 25 percent slopes, moder-
ately erocled.
HgB2 Hagerstown silty clay loam, 3 to 8 percent slopes,
moderately eroded.
HgC2 Hagerstown silty elay loam, 8 to 15 percent slopes,
moderately eroded.
HgC3 Hagerstown silty clay loam, 8 to 15 percent slopes,
severely eroded.
HgD3 Hagerstown silty clay loam, 15 to 25 percent slopes,
severely eroded.
HhA Hartleton channery silt loam, 0 to 3 percent slopes. 4-}- 4-8 Well-drained channery silt loams or loams 0-7
HhB2 IHartleton channery silt loam, 3 to 8 percent slopes, that are 3 to 4 or more feet thick; 7-28
moderately eroded. developed on glacial till derived mainly | 28-45
HhC2 Tartleton channery silt loam, 8 to 15 percent slopes, from acid shale and siltstone but that
moderately eroded. included some sandstone; small to
moderate amounts of channery frag-
ments are on the surface and through-
out the profile.
HrA Iartsells channery loam, 0 to 3 percent slopes. 3 4-8 | Well-drained channery loams and very { 0-13
HrA2 Iartsells channery loam, 0 to 3 percent slopes, stony loams that are 3 to 4 or more | 13-32
moderately eroded. feet thick; developed on material | 32-46
HrB Hartsells channery loam, 3 to 8 percent slopes. weathered from gray sandstone, silt-
HrB2 Hartsells channery loam, 3 to 8 percent slopes, stone, and shale; stones 1 to 5 feet in
moderately eroded. diameter are on the surface and
HrC2 IHartsells channery loam, 8 to 15 percent slopes, throughout the profile.
moderately eroded.
HsB Hartsells very stony loam, 0 to 8 percent slopes.
Ht Huntington fine sandy loam, 3+ 4-20 | Well-drained silt loam or sandy loam 0-10
Hu ITuntington silt loam. more than 3 fect thick on flood plains | 10-36
HvA Huntington silt loam, local alluvium, 0 to 3 percent of larger streams; areas are subject to | 36-52
slopes. deposition or erosion from frequent
HvB ITuntington silt loam, local alluvium, 3 to 8 percent overflow.
slopes.
KeD3 Klinesville channery silt loam, 15 to 25 percent 3+ »-2 Well-drained channery silt loams that 0-4
slopes, severely eroded. are % to 1% feet thick; developed on 4-12
KcE3 Klinesville channery silt loam, 25 to 80 percent glaciated uplands underlain by red | 12-19

slopes, severely eroded.

See footnotes at end of table,

siltstone, sandstone, and shale.
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Classification Percentage passing sieve—
Avail- Opti- Maxi- Shrink-
Permea- able Re- mum mum swell
ability mois- action mois- dry poten-
Unified AASITO No. 4 | No.10 | No. 200 ture ca- ture for | density tial
pacity compac-
tion
Inches per Pounds per
Inches per hour inch pH Percent cuble foot
______________________________________________________________ 2.0-6. 3 .16 5.2 oL
SM, GM.__ ... ____ A-2, A-4____.__ 50-70 40-60 20-50 0.63-2.0 .12 5.2 14 115 | Low.
CGM-GC. o _____ A-2 .. 25-45 20-40 15-30 0. 63-2. 0 .12 5 2 14 115 | Low.
______________________________________________________________ 0. 63-2. 0 .19 6.8 |comm e
CLo . e 90-100 | 75-95 70-90 0. 2-0. 63 .12 6.5 15 110 | Medium.
CL. .. A6 . 80~-100 | 65-85 60-80 0.2-0. 63 .10 5 8 20 110 | Medium,
______________________________________________________________ 2. 0-6. 3 .22 6.6 |oc e
CL . A6 80-100 | 80-100 70-90 0. 63-2. 0 .12 6. 6 18 108 | Medium.
Clo . A~T . 80-100 | 75-95 70-90 0.63-2.0 .12 6. 4 20 102 | Medium,
______________________________________________________________ 2.0-6.3 .14 5.6 | |eemena.
GM, ML_____.____... A-4 ... 45-65 40-60 35-55 0.63-2.0 .09 5.2 13 119 | Low.
GM, GCoo ... _____ A-2, A-4._.____ 40-60 35-55 25-45 0.63-2.0 .07 5.5 13 119 | Low.
______________________ A2 . 2.0-6.3 .15 L I S AR
GM-GC, SM-SC____. A-4 .. 60-70 50-65 30-50 0.63-2.0 .10 4.8 14 112 | Low.
SC, GM~-SM_____..__ A-1, A-2.____. 60-80 25-45 10-20 0.63-2.0 .06 5.0 12 112 | Low.
______________________________________________________________ 2.0-6.3 .22 > PSS I,
MI, SM, SC________. A-4 .. 90-100 80-90 35-55 2.0-6.3 .15 6.8 14 120 | Low.
SM, S8C... ... A-2 .. 85-95 60-80 10-30 2.0-6.3 .18 6.8 14 120 | Low.
______________________________________________________________ 2.0-6.3 .14 6.0 |oc e
GM, GC______._____.. A-2 .. 30-60 25-50 20-35 2.0-6.3 .10 5.6 14 120 | Low.
GM, GP-GM ________ A-1, A-2______. 15-55 10-45 5-30 2.0-6.3 .06 5.6 12 118 | Low.
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Tanre 5—DBrief description of the soils of Clinton County,

Depth
to Depth
Map season- [ Depth from
symbol Soil ally to Brief description of soil surface
high | bedrock (typical
water profile)
table
Feet Feet Tnches
LaB2 Laidig gravelly loam, 3 to 8 percent slopes, moder- 3 4-30 | Well-drained gravelly and very stony 0-10
ately eroded. loamg that are 4 or more feet thick; | 10-43

LaC2 Laidig gravelly loam, 8 to 15 percent slopes, moder- developed on colluvium from mixed red | 43-72

ately croded. and gray sandstone, shale, and silt-

lLaD2 Laidig gravelly loam, 15 to 25 percent slopes, moder- stone; cobblestones and larger stoncs

ately eroded. are throughout the profile of all the

L.dB Laidig very stony loam, 0 to 8 percent slopes. soils and also are on the surface of the

LdC Laidig very stony loam, 8 to 25 percent slopes. very stony loams.

L.eB Leadvale silt loam, 3 to 8 percent slopes. 13-4 6-20 | Moderately well drained silt loams that 0-11

LeC Leadvale silt loam, 8 to 15 percent slopes. are 6 or more feet thick; developed on | 11-30
colluvium from acid shale, siltstone, | 30-84
and sandstone.

LLkB2 T.eck Kill channery silt loam, 3 to 8 percent slopes, 364 2-3 Well-drained channery silt loams that are 0-7

moderately eroded. 134 to 3 feet thick and are in glaciated 7-24

LkC2 Leck Kill channery silt loam, 8 to 15 percent slopes, uplands; underlain by red siltstone, | 24-36

moderately eroded. sandstone, and shale.

LkD2 Leck Kill channery silt loam, 15 to 25 percent slopes,

moderately eroded.
LkE Leck Kill ehannery silt loam, 25 to 35 percent slopes.
LkE2 Leck Kill channery silt loam, 25 to 35 pereent slopes,
moderately eroded.
IL.nB Lectonin very stony sandy loam, 0 to 8 percent 4 2-4 Well-drained very stony sandy loams that 0-10
slopes. are 2 to 4 feet thick and are in the | 10-24
LnC Leetonia very stony sandy loam, 8 to 25 pereent uplands; developed in material derived | 24-34
slopes. from coarse sandstone and conglomer-
ate; stones and boulders 10 inches to
4 feet in diameter are scattered over
the surface and throughout profile.

LvC Lehew very stony loam, 8 to 25 percent slopes. 2+ 2-3 | Well-drained very stony loams that sre 2 to 0-7

LvE Tchew very stony loam, 25 to 100 pereent slopes. 3 feet thick; developed from material 7-24
derived from sandstone; stones and | 24-36
boulders 10 inches to 4 feet in dinmeter
are scattered over the surface and
throughout the profile.

LwA Lickdale silt loam, 0 to 5 percent slopes. 0 9~4+-| Poorly drained and very poorly drained 0-10

Lx Lickdale very stony silt loam. silt loam and very stony silt loam { 10-27
that are 3 or more feet thick and arc in | 27-36
broad areas in depressions in the up-
lands.

Lz Lindside silt loam. 144 4~10 | Moderately well drained to somewhat 0-12
poorly drained silt loam that is 4 or | 12-38
more feet thick; developed on alluvium; | 38-60
subject to flooding.

Ma Made land. *) O] Land that has been strip mined and the ®
soil material moved or other material
deposited on it so that the original soil
profile cannot be determined.

MeB2 Meckesville silt loam, 3 to 8 percent slopes, mdder- 3 5-10 | Well-drained silt loams that are 3 to 5 or 0-12

ately eroded. more feet thick; developed on slopes in | 12-38

MeC2 Meckesville silt loam, § to 15 percent slopes, moder- colluvium derived from red shale, sand- | 38-47

ately eroded. stone, and siltstone.

MeD2 Meckesville silt loam, 15 to 25 percent slopes, moder-

ately eroded.

Mn Melvin and Newark silt loams. 0 3%~10 | Poorly drained silt loams to sandy loams 0-8
that are 3 to 4 or more feet thick; de- 8-30
veloped in alluvium; subject to flooding. | 30-48

See footnotes at emd of table.
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Classification Percentage passing sicve—
Avail- Opti- Maxi- Shrink-
Permea- able Re- mum mum swell
) ability mois- action mois- dry poten-
Unified AASTIO No. 4 | No. 10 | Ne. 200 ture ca- ture for | density tial
pacity compac-
tion
Inches per Pounds per
Inches per hour inch pH Pereent cubic foot
______________________________________________________________ 2.0-6. 3 16 L > T )
GM,SM____._______. A-2, A4 _____. 50-80 45-65 20-45 | 0.63-2.0 .13 4, 8 12 116 | Low.
GM,SM._____________ A-1, A-2_______ 45-65 40-60 15-35 0. 2-0. 63 .10 5.0 13 118 | Low.
R RIS IR pIPRUI) PRSIRNUUUE) ISP IRY P 0. 63-2. 0 .18 5.2 |ooo e )
ML-ClL. . .______ A-4, A-6_______ 90-100 | 90-100 | 70-90 0. 63-2. 0 .16 5.3 16 107 | Low.
ML-Clae L ___ A-4, A—6_..___. 70-90 60-80 55-65 0. 2-0. 63 .12 4.8 13 116 | Low.
_______ e et e L] 2.0-6.3 .20 7.0 o |eeaC
SC, Cla . A-4, A-6G_______ 65-85 60-80 40-60 0. 63-2. 0 .14 5.5 15 116 | Low.
GC, GM.___ ... A2, A-4_ __.___ 40-60 30-50 20-40 0. 63-2. 0 .10 5.2 16 114 | Low.
______________________________________________________________ >6.3 .12 40 | aomaaa|
SM .. A-2 . 70-90 65-85 20-35 2.0-6.3 .10 5.2 10 120 | Low.
GP-GM, GM____.____ A1, A2 ... . 60-80 50-70 10-25 2.0-6.3 .08 5.2 12 180 | Low.
______________________________________________________________ 2.0-6.3 15 4.6 | feeeooo_-
SM-SC, GM_.____._.__ A2, A-4_ . ____ 60-90 60-80 20-40 2.0-6.3 .12 4.8 10 118 | Low.
SM,GM________._.__ A-1, A-2_ .. _. 50-70 30-45 10-30 2,0-6.3 . 08 4.8 10 120 | Low.
U ) PRRDEOOU I URUPRIUIPRE JUUPRVIIP PSU USRS PRI 0.63-2.0 .20 5.0 oo
ML_ .. A4 .. 80-100 | 75-95 70-90 | <0.2 O) 4.8 13 115 | Medium.
ML . A-4__ . 70-90 65-85 60-80 | <0.2 O] 4. 8 13 115 | Medium.
______________________________________________________________ 2. 0-6. 3 .22 6.6 | |eeeoo_-
SM, ML____ . _______ A4 .. 80-100 | 70-100 40--60 2. 0-6.3 .18 6. 6 16 120 | Low.
GM, SM____.__.______ A2, A4 _____. 50-80 50-80 30-~50 0. 2-0. 63 14 6. 8 16 120 | Low.
T G ® ® 1) 2 ® ® ® ®
U U YU UREPp PSP PRI [NUURRURPN PRI 2.0-6.3 .19 702 || oL )
ML-CL, SM-SC___.__. A4 . 70-85 50-70 40-55 0. 63-2. 0 L12 5. 8 13 117 | Low.
CM-CGC. . ... A2, A-4_______ 55-75 50-70 25-45 0. 2-0. 63 . 09 5.0 11 120 | Low.
_______________________________________________________________ 0. 63~2. 0 .20 6.6 | |-
ML-CL, MIL__._____ A-d . 90-100]  65-90 55-70 0. 2-0. 63 .16 6. 6 15 115 | Low.
ML-CL, ML_.__.___.! A-4____.._____.| 80-100] 65-90 60-80 0. 2-0. 63 .12 7.2 15 115 | Low.
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TasLe 5.—DBrief description of the soils of Clinton County,

Depth
to Depth
Map season- { Depth from
symbol Soil ally to Brief description of soil surface
high | bedrock (typical
water profile)
table
Feet Feet Inchrs
MoB Morrison cherty sandy loam, 3 to 8 percent slopes. 4 4-8 Well-drained cherty sandy loam that is 0-9
3 to 5 or more feet thick and is in the 9-36
uplands; developed in material derived | 36-60
from cherty sandstone that contained
little lime; contains a few to many chert
fragments 1 to 4 inches in diameter.
MuA Murrill gravelly loam, 0 to 3 percent slopes. 4 3-10 | Well-drained gravelly loams or very stony 0-10
MuB2 Murrill gravelly loam, 3 to 8 percent slopes, moder- loams that are 3 to 5 or more feet thick | 10-62
ately eroded. and on concave slopes; developed in col- | 62-68
MuC2 Murrill gravelly loam, 8 to 15 percent slopes, moder- luvium derived from shale, sandstone,
ately eroded. and siltstone; stones 1 to 3 feet in di-
MuC3 Mourrill gravelly loam, 8 to 15 percent slopes, severely ameter are on the surface and through-
eroded. out the profile.
MuD?2 Murrill gravelly loam, 15 to 25 percent slopes, moder-
ately croded.
MvB Murrill very stony loam, 0 to 8 percent siopcs.
MvC Murrill very stony loam, 8 to 25 percent slopes.
NoA Nolo silt loam, 0 to 3 pereent slopes. 0 3-5 Poorly drained to somewhat poorly drainerl 0-16
NsA Nolo very stony silt loam, 0 to 8 percent slopes. silt loam or very stony silt loam that is | 16-30
3 to 5 feet thick and is on slightly con- | 30-36
cave arcas in the uplands; developed
from material derived from sandstone,
siltstone, and shale; stones 1 to 3 feet in
diameter are on the surface and in the
profile.
PoA Pope loam, fans, 0 to 3 percent slopes. 3 3-20 Well-drained loams and very stony loams 0-10
PoB Pope loam, fans, 3 to 8 percent slopes. that are 3 to 6 or more feet thick; de- | 10-40
Ps Pope very stony loam, veloped in alluvium derived from sand- | 40-50
stone, shale, and siltstone; subject to
flooding.
Pu Purdy silt loam. 0 3-6 Poorly drained to very poorly drained 0-9
silt loam that is 3 to 6 or more feet 9-34
thick; developed on high terraces in [ 34-60
fine-textured alluvium from shale,
sandstone, and siltstone.
Ra Riverwash. 0 2-20 Cobbly and stony material on islands ®)
and severcly eroded, poorly drained
soil material on flood plains; profile
cannot he determined.
Rb Rubbleland, .- 0-20 Soil material between boulders, exposed @)
bedrock, and areas of rockslides that
lacks a distinct profile; boulders are as
much as 10 fect in diameter; areas are
too stony to support more than scat-
tered vegetation.
St Sequatchie fine sandy loam, high. 3 10-30 Well-drained loam and fine sandy loam 0-15
Sa Sequatehie loam. that is 3 to 6 or more feet thick; devel- | 15-35
oped on alluvium on high stream ter- 35+
races. '
Sn Stony alluvial land. 0-3 5-50 | Well-drained stony and cobbly material |_._.._..__

See footnotes at end of table,

deposited on flood plains of streams
that is 5 or more feet thick and containg
fine material in places; subject to
flooding.
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Classification Percentage passing sieve— )
Avail- Opti- Maxi- Shrink-
Permea- able Re- mum mum swell
) ability mois- action mois- dry poten-
Unified AASHO No. 4 | No. 10 | No. 200 ture ca- ture for | density tial
. pacity compac-
tion
Inches per Pounds per
Tnckes per hour inch prr Percent cubic fool
______________________________________________________________ 2. 0-6. 3 .15 5.0 oo femoo|
CL,8C. . A-2, A—4_______| T75-95 60-80 30-70 | 0. 63-2. 0 . 10 5 2 17 110 | Low.
CL,SC_ .. A-2, A4 ______ 60-90 60-85 20-60 | 0. 63-2.0 .09 5.2 12 120 | Low.
________ o mmeee e e e oo 2.0-6.3 .21 6.8 |-
ML~CL, SM____._.. A-4, A-T_______ 75-95 70-90 40-60 | 0. 63-2. 0 .09 5 3 19 110 | Low.
ML-ClL, SC_o_._.____ A-6, A-7_______ 70-90 60-80 40-60 | 0. 63-2. 0 .09 5 6 16 110 | Medium,
_____ e I I A R .20 4.8 oo
MIL~Clie oo A—4, A—6_____._ 00-100] 85-95 55-80 0. 2-0. 63 .15 4. 6 17 110 | Medium.
CL, SM ... A-4, A6 ... 80-100| 70-90 45-65 [<0. 2 .12 d. 4 16 110 | Medium.
U gy ) P 2. 0-6. 3 .15 6.4 | |- B
CL, SM___________... A-2, A-4_______ 70-100 60-100} 25-55 0. 63-2.0 .10 5. 4 14 115 | Low.
SM - A2, A-4_______ 60-90 55-85 20-45 0.63-2.0 .05 5. 2 13 118 | Low.
_______ e e e oo 0.63-2.0 20 6.5 |~ o
MI-CLo___ .. A-6 . ______ 80-100 | 65-85 50-70 0. 2-0. 63 14 5.0 18 110 | Medium,
MIL, CL, SC__.._____. A6 65-90 50-70 40-60 0. 2-0. 63 10 4.8 22 115 | Medium.
) e (€ ® ® ® ® *) ® * ® Low.
() (€ P ® ® ® <0. 63 ®) ® ® ® Low.
USSR USSP UPN Ry SRRyt JUpp R U 2. 0-6. 3 .20 5.0 |oco e eeae
Clu . A-6__ o __ 80-100 | 70-90 60-80 0. 63-2. 0 .18 5.2 17 110 | Medium.
SM e A-2, A4 ______ 80-100 | 70-90 30-50 0. 63-2. 0 .12 5.2 12 119 | Low.
€ Y () e ® ® ® ® ® ® ® ® ®.
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Tasre 5.—DBrief description of the soils of Clinton County,

Depth
to Depth
Map season- | Depth from
svmbol Soil ally to Brief description of soil surface
: high | bedrock (typical
water profile)
table
Feet Teet Inches
So Stony land. Q) 0-20 | Soil material between boulders, exposed |._...___
bedrock, and areas of rockslides that
lacks a distinct profile; boulders are 1
to 6 feet or more in diameter; material
is from sandstone and quartzite.
St Strip mines. (€T S Material stripped from anthracite mines | ____._.
that consists of stones, soil material,
coal, and so on; topography is very
irregular,
Ty Tygart silt loam. % 3-6 | Somewhat poorly drained to poorly | 0-8
drained silt loam that is 3 to 4 or more 8-28
feet thick and is on high terraces; de- | 28-36
veloped in alluvium derived from gray
shale, siltstone, and sandstone.
UnB Ungers loam, 3 to 8 percent slopes. 3 3-6 | Well-drained loams that are 3 to 4 or more | 0-11
UnB2 Ungers loam, 3 to 8 percent slopes, moderately feet thick and are in the uplands; de- | 11-24
eroded. ) veloped in material derived from red | 24-38
UnC Ungers loam, 8 to 15 pereent slopes. shale, siltstone, and sandstone.
UpB Upshur silt loam, acid substratum, 2 to 8 percent 3 3-5 Well-drained silt loam that is 3 to 5 or 0-13"
slopes. more feet thick and is in the uplands; | 13-32
developed in material derived from red, | 32-364
clayey shale, and siltstone.
WaA Watson silt loam, 0 to 5 percent slopes. 2 4-12 | Moderately well-drained silt loam that is 0-10
3 to 5 or more feet thick; developed | 10-29
from glacial till derived from sandstone, | 29-36
shale, and siltstone.
WhA2 Whitwell silt loam, 0 to 5 percent slopes, moderately 2 3-10 | Moderately well drained to somewhat 0~14
eroded. poorly drained silt loam that is 3 to 5 | 14-38
or more feet thick; developed in allu- 384
vium on low stream terraces.
WtA Wiltshire silt loam, 0 to 3 percent slopes. 2 5-12 | Moderately well drained silt loams that 0-11
WitB2 Wiltshire silt loam, 3 to 8 percent slopes, moderately contain some gravel and are 3 to 5 or | 11-53

eroded.

more feet thick ; developed on ¢olluvium
derived from soils from material weath-
ered from limestone, shale, and sand-
stone.

5361

! Free of moisture.
2 Variable.
3 Deep.
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Classification Percentage passing sicve—
Avail- Opti- Maxi- Shrink-
Permen- able- Re- mum mum swell
) ability mois- action mois- dry poten-
Unified AASHO No. 4 | No. 10 | No. 200 ture ca- ture for | density tial
pacity compac-
tion
Inches per Pounds per
Inches per hour inch pH Percent cubic foot
() e 1) TR ® ® ® |>6.3 ® ® 2 ® .
______________________ [C) JO ® ® ® ® ® ® ® ® ®.
SRR [NPOUPyRpRp RS UOUPIUPSPUSS JRyRpIGTpRIY JEpRRR SR 0. 63-2. 0 .20 5.0 |ocomoomoceeee o
MIL~CL. o A6, _ . 80-100 65-85 55-70 0. 63-2. 0 .16 4. 8 18 110 | Medium.
CL,GM . __ . _._ A-4, A-6.______ 65-90 50-70 40-60 <0, 2 .10 4.6 22 115 | Medium.
e 2.0-6.3 .22 4.8 | |eaa_C
ML, CL_____ ... A-4_ oo 90-100 75-95 55-80) 0. 63-2. 0 .18 4.8 15 115 | Low.
GM-GC, ML________ A-4___________| 60-80 55-75 40-60 0.63-2. 0 .16 4.8 13 118 | Low.
________ e e e e e e a e o | 0.63-2.0 .20 5.0 jemo oo |eme ez
M.L—CL ______________ A-6__ o __ 80-100 65-85 60-80 0. 2-0. 63 .14 5.2 20 110 | Medium.
CL, SCo A—G. . 65-85 60-80 40-60 0. 2-0. 63 .12 5.2 20 110 | Medium.
U )V UpUU FOUUp U PRpupupgu gty R 0. 63-2. 0 .24 5.8 o emen| oo )
ML-Cl._________._.__ A-4_ . 75-95 60-80 50-70 0. 2-0. 63 .20 4.8 15 116 | Low.
ML-CL, SC_._.__.___ A-2, A-4_______ 65-85 55-75 30-60 0. 2-0. 63 .15 4.7 14 118 | Low.
g sy 0. 63-2. 0 23 6.0 |ocoooaeaoa
Cl, ML____________ A—B . 80-100 70-90 60-80 0.2 0. 63 .18 4. 8 13 115 | Medium,
SM s A-2, A-4_______ 80-100 70-90 30-50 0.2 -0. 63 16 5.0 13 115 | Low.
YU UPUPY USROSy UpUPUOUPUPUPUPRURN JUUpRORRR U [RpR I PN 2.0 -6. 3 .25 700 Joceme | eeee
CL . A6 . 95-100 80-95 75-85 0. 63-2. 0 13 5. 8 16 113 | Medium.
Cli . A-4_____.._____] 95-100 80-95 60-80 0.2 -0, 63 10 5 5 15 114 | Low.
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TABLE 6.—Interpretation of engineering

Soil features affecting enginecring
Suitability of the soil material for— practices!
Suitability
Soil series and map symbols | for winter
grading Sand and Road Dikes, levees,
Topsoil gravel subgrade | Road fill Highway location  [|and embankments

Albrights (AbB, AbC2) __.___.. Fair_____ Good____| Unsuitable._| Poor...._ Fair_____| Subject to frost No unfavorahle

action. features.

Allenwood (AfA, AgB, AgC2, tood____| Good....] Unsuitable..| Fair to Good....| No unfavorable Moderate
AgC3, AgD3). good. features. permeability.

Andover (AnB, AnB2, AnC2, Poor..... Fairo ... Unsuitable..| Fair to TFair._.__| Seasonal high water | Stoniness_..__..
AnD2, AoB, AoC). -poor. - table; fragipan.

Ashton (As) ..o momciaaaaas Cood.___| Good____| Good for Fair to Good__._| No unfavorable No unfavorable

sand. poor. features. features.

Atkins (At) o o ________ Poor_._.. Good.___| Unsuitable__.| Poor__..__ Fair_____ Flooding; seasonal Instability .. ____

high water table;
subject to frost
action.

Barbour (Ba) .- ... _.__._.__ Good....| Good....| Fair___.._. Fair to Fair_____ Flooding.__.________| No unfavorable

poor. features.

Basher (Bb, B¢) o ccco e Fair..___| Good____| Unsuitable__| Fair_____| Good..._.[ Flooding; scasonal No unfavorable

high water table. features.

Berks (BeB2, BeC2, BeD, Good____| Fair..___| Unsuitable._| Fair to Good...__| Shallow to frac- Rapid
BeD2, Bek, BeE2, BkB2, good. tured bedrock. permeability.
BkC2, BkD, BkD2, BKE2).

Berks-Montevallo (BmB3, Good___.| Poor.___. Unsuitable__| Good.___| Good....| Shallow to frac- Rapid
BmC3, BmD3, BmF, BmF2). tured bedrock. permeability.

Brinkerton (BrA2) oL Toor.____ Fairo____ Unsuitable..| Poor_.___ Poor.._.. Seasonal high water | No unfavorable

table; subject to features.
frost action,

Buchanan (BuB, BuB2, BuC2, Fairo____ Tair__._. Unsuitable__| Poor to Good. .. _| Seasonal high water | Stoniness____.___
BuC3, BuD2, BvB, Bv(C). fair. table; fragipan,

Cavode (CaA, CaB)____________ Poor_____ Fairo ... Unsuitable..| Poor.____ Fair_____ Scasonal high water | Insbability.____.

table; claypan;
subject to frost
action,

Chenango (ChA, ChB)___._.... Good.___| Poor.____ Good._..__. Good..._| Good._..| No unfavorable Rapid permea-

features. bility.

Comly (CmA, CmB2, CmC2)_._.| Fair__... Fair____. Unsuitable__| Fair_____ Pair_____ Seasonal high water | No unfavorable

table; subject to features.
frost action,

Cookport (CoA, CoB, CoB2, Poor_____ Fair_____ Unsuitable..| Good.___| Good..__| Seasonal high water | Stoniness_______
CoC, CpB, CpC). table; subject to

frost action;
fragipan.

Dekalb (DaA, DaB, DaB2, Good....| Poor_.._. Unsuitable._| Fair_____ Good___.| Shallow to bedrock._| Stoniness; rapid
DaC, DaC2, DaD, DkB, permeahility.
DkC, DkE).

Gilpin (GpA, GpB, GpC)_-_____ Good_.._| Fair____. Unsuitable..| Fairo____ Good-._.| Moderately deep to | Moderately

bedrock. rapid permea-
bility.

Guthrie (GuB2) oo, Poor..... Fair_____ Unsuitable..| Poor__.._. Poor.____ High water table; Instability__..__

claypan; subject
to frost action.

See footnotes at end of table,
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Soil features affecting engineering practices =—Continued

Reservoir area

Agricultural

Irrigation

Terraces, diver-

Infiltration of

Construction and

for farm ponds drainage sions, and Building sites effluent from maintenance of
waterways septic tanks pipelines
No unfavorable Fragipan.._...__ No unfavorable No unfavorable Seasonal high Slow permeabil- Fluctuating
features. features. features. water table. ity ; seasonal seasonal
high water water table.
. table.
Moderate Not needed_.____ No unfavorable No unfavorable No unfavorable No unfavorable No unfavorable

permeability.
No unfavorable
features.

Moderately
rapid permen-
bility in sub-
stratum.

No unfavorable
features.

Rapid
permeability.

Moderate
permeability
in substratum.

Shallow to bed-
rock; rapid
permeability.

Shallow to bed-
rock; rapid
permeability.

High water
table.

No unfavorable
features.

No unfavorable
features.

Rapid permea-
bility.

Moderately deep
to shale.

No unfavorable
features.

Shallow to bed-
rock; rapid
permeability.

Moderately deep
to bedrock;
rapid permea-
bility.

Cavernous lime-
stone.

Fragipan;
stoniness.

No unfavorable
features.

Seasonal high
water table.

No unfavorable
features.
Tlooding. o ce._

Not needed.__.__
Not needed__..__

Slow permea-
bility.

Fragipan; stoni-
ness.
Slow permea-

bility.

Not needed....__

Slow permea-
bility.

Fragipan; stoni-
ness; slow
permeability.

Not needed______

Not needed__ ...

Claypan; slow
permeability.

features.
Seasonal high
water table.

No unfavorable
features.

Seasonal high
water table.

No unfavorable
features.

No unfavorable
features.

Frequent appli-
cations of
water needed.

Frecuent appli-
cations of
water nceded.

Iigh water table.

No unfavorable
features.

Slow intake rate..

Low water-
holding capac-
ity.

Suitability ques-
tionable.

No unfavorable
features.

Low water-
holding capac~

ity.

Moderate water-
holding capac-
ity.

Seasonal high
water table.

features.
Stoniness;
seasonal high
water table.
Oceasional
flooding.

Frequent,
flooding.
Flooding. ... -._.
Flooding_. . ___.__
Shallow to
bedrock.

Shallow to
bedrock.

High water table_
Stoniness_.___.__

No unfavorable
features.

Vegetation dif-
ficult to estab-
lish.

No unfavorable
features.

Stoniness________

Stoniness________

Shale outerops in
places.

Seasonal high
water table.

features.
Seasonal high
water table.

QOcceasional
flooding.

Flooding; sea-
sonal high
water table.

Tlooding- - .._...

Flooding; sea-
sonal high
water table.

Shallow to
bedrock.

Shallow to
bedrock.

Seasonal high
water table,
Seasonal high
water table.
Seasonal high

water table.

No unfavorable
features.

Seasonal high
water table.

Seasonal high
water table.

Shallow to hed-
rock,
Moderately deep

to hedrock.

Seasonal high
water table.

features.
Seasonal high
water table.

No unfavorable
features.

Flooding; sea-
sonal high
water table.

Flooding. . _..___

TFlooding; sea-
sonal high
water table.

Shallow to
bedrock ; rapid
permeability.

Shallow to
bedrock; rapid
permeability.

Seasonal high
water table;
slow permea-
hility.

Seasonal high
water table.

High water
table; slow
permeability.

LExtremely rapid
permeability;
ground water
likely to be
contaminated.

Seasonal high
water table;
slow permea-
bility.

Seasonal high
water table;
slow permea-
bility.

Shallow to bed-
rock; rapid
permeability.

-Moderately deep

to bedrock;
rapid permea-
bility.

Seasonal high
water table;
slow permea-
bility.

features.
Seasonal high
water table;
stoniness.
No unfavorable
features.

Flooding; sea-
sonal high
water table,

Flooding.

Fluctuating high
water table;
flooding.

Shallow to
fractured
shale.

Shallow to
fractured
shale.

Fluctuating
high water
table.

Fluctuating
high water
table.

Fluctuating
high water

table.

No unfavorable
features.

Fluctuating
high water
hable.

Fluctuating
high water
table.

Stoniness; shal-
low to bed-
rock.

Moderately deep
to bedrock.

Fluctuating
high water
table.
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TanLe 6.—Interpretation of engineering properties

Soil features affecting engineering

Suitability of the soil material for— practices!
Suitability
Soil series and map symbols | for winter ]
grading Sand and Road Dikes, levees,
Topsoil gravel subgrade | Road fill Highway location [and embankments
Hagerstown (HaC, HaD, HcE, Fair_.__. Good.___| Unsuitable..| Poor.____ Fair___.. Subject to frost Instability......
HeA, HeA2, HeB2, HeC2, action.
HeD2, HgB2, HgC2, HgC3,
HgD3).
Hartleton (HhA, HhB2, HhC2)_.| Good._...| Fair...__ Unsuitable_.| Fair_____ Good.__._| No unfavorable No unfavorable
features. features.
Hartsells (HrA, HrA2, HrB, Good_.._| Fair_____ Unsuitable..! Fair_____ Good..._| No unfavorable fea- | Stoniness-..____
HrB2, HrC2, HsB). 3 tures.
Huntington (Ht, Hu, HvA, Good.__._| Good.____} Fair for Fair_____ Good__._.] Flooding_._._.______. Flooding- . .- __
HvB). sand.
Klinesville (KeD3, KeE3)_—coo-- Good....| Poor___.. Unsuitable_.| Good. ...| Good____| Shallow to shale Rapid permea-
bedrock. bility.
Laidig (LaB2, LaC2, LaD?2, Good.___| Fair_____ Unsuitable..| Good____| Good..._[ No unfavorable fea- | Stoniness.___....
LdB, LdC). . tures.
Leadvale (LeB, LeCyoceoo___ Fair.____ Fairo___. Unsuitable..| Poor.__.. Fair_____ Seagonal high water | Instbaility______
table; claypan;
subject to frost
) action.
Leck Kill (LkB2, LkC2, LkD2, Cood____| Fair____. Unsuitable..| Good.___| Good.._.| Moderately deep to | No unfavorable
LkE, LkE2). shale bedrock. features.
Lectonia (LnB, LnC)_ . .-_.__ Good____j Poor_.___ Good. . ... _.Good.___| Good___._| No unfavorable fea- | Stoniness..._..__
tures.
Lehew (LvC, LVE) caaaoooooooe Good._....| Poor...... Unsuitable..| Good____| Good_._._| Moderately deep to | Stoniness___.____
sandstone.
Lickdale (LwA, Lx) oo .-.__ Poor.____ Fair_ .. __ Unsuitable..| Poor____. Poor._.__ High water table; Instability_.___ -
subject to frost
action.
Lindside (Lz) o e oomocmeaacaeooe Fair__ ... Good____| Unsuitable._| Fair___.__ Good. . ._| Flooding; seasonal Ocecasional
high water table. flooding
Made land (Ma) . oo o [ PR Poor_.___ Unsuitable._| (). b PR L) I e eem %) o eoo__
Meckesville (MeB2, MeC2, Cood.___| Good..__] Unsuitable..| Poor___.. tood. .. .| No unfavorable fea- | No unfavorable
MeD2). _ _ tures. features.
Melvin and Newark (Mn)_.__.. Poor_.._. Fair____. Unsuitable..) Poor.____ Fair_____ Flooding; high wa- Flooding___....
ter table; subject
to frost action.
Morrison (MoB) oo oo ooo Good..-.| Faiv.____ Fair for Good._._| Good..._.| No unfavorable Rapid permea-
sand. features. bility with-
out compac-
tion.
Murrill (MuA, MuB2, MuC2, Good____| Good..__| Unsuitable..] Poor_____ Good..._| No favorable Stoniness in
MuC3, MuD2, MvB, MvC). features. places.
Nolo (NoA, NSA)ceeuooooanas Poor__... Fair_____ Unsuitable..| Poor____. Fair.__._| Subject to frost Stoniness. .- ..
action; high water
table; instability.
Pope (PoA, PoB, Ps)..______.__ Good._._| Good-__.| Fair______. 100d.._.| Good____| No unfavorable Rapid permea-

See footnotes at end of table,

features.

bility.
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Soil features affecting engineering practices »—Continued

Reservoir area
for farm ponds

Agricultural
drainage

Irrigation

Terraces, diver-
sions, and
waterways

Building sites

Infiltration of
effluent from
septic tanks

1 Construction and

maintenance of
pipelines

Moderately
rapid permen-
bility; cavern-
ous lime-
stone.

Moderately
rapid permea-
hility.

Stoniness. __.___

Moderately
rapid permea-
hility.

Rapid permea-
hility; shallow
to fractured
shale bedrock.

No unfavorable
features.

No unfavorable
features.

Moclerately deep
to shale; rapid
permeability
of substratum.

Rapid permea-
hility ; mod-
crately deep
to bedrock.

Rapid permea-
hility ; mod-
erately deep
to bedrock.

Stoniness_ . ____

Rapid permea-
bility in sand
lenses.

o

No unfavorable
features.

No unfavorable
features.

Rapid permea-
bility.

Cavernous lime-
stone bedrock
in places.

High water table._

Rapid permea-
bility.

Not needed______

Not needed..____

Not needed______

Not needed..___..

Not necded____._

Not needed_____.

Claypan; mod-
erate permei-
bility.

Not needed_____.

Not needed...__.

Not needed_ ... __

Slow permea-
bility.

No unfavorable
features.

Slow permea~
bility.

Not needed.......

Not needed......_

Slow permea-
bility.

Not needed_. .. __

No unfavorable
features.

No unfavorable
features,

No unfavorable
features.

No unfavorable
features.

Low moisture-
holding capac-
ity.

No unfavorable
features.

No unfavorable
features.

No unfavorable
features.

Low moisture-
holding -capac-
ity; frequent
applieations of
water needed.

Low moisture-
holding capac-
ity; frequent
applications of
water needed.

High water table_

No unfavorable
features.

(€ T

No unfavorable
features.

High water table_

Low moisture-
holding capac-
ity; frequent
applications of
water needed.

No unfavorable
features.

High water table.

Low moisture-
holding capac-
ity; frequent
applications of
water needed.

Limestone ledges..

No unfavorable
features.

Stoniness_.______

Flooding. . ...

Shallow to shale
bedrock.

No unfavorable
features.

No unfavorable
features.

No unfavorable
features.

Stoniness.._._.._

Stoniness________

High water table_-
Flooding_. . ._____

[ J

No unfavorable
features.

Flooding.. ...

Erosion___._______

No unfavorable
features.

High water table_

Erosion_ ________

Subsidence
around sink-
holes; cavern-
ous hedrock,

No unfavorable
features.

Stoniness..____._

Flooding_.__.._.

Shallow to shale
bedrock.

No unfavorable
features.

Seasonal high
water table,

Moderately deep
to shale.

No unfavorable
features.

Moderately deep
to sandstone.

High water
table; insta-
hility.

Flooding; sea-
sonal high wa-
ter table.

No unfavorable
features.

High water
table; flooding.

No unfavorable
features.

Cavernous lime-
stone in places.

High water table_

No unfavorable
features.

Ground water
likely to be
contaminated.

No unfavorable
features.

Moderate per-
meability.
Flooding_ ___.__.

Rapid permen-
bility ; shallow
to shale bhed-
rock.

No unfavorable
features.

Seasonal high
water table.

Moderately decp
= to fractured
shalc.

Rapid permea-
bility; shallow
to bedrock in
places.

Shallow to bed-
rock in places.

High water
table; slow
permeability.

Seasonal high
water table;
flooding.

No unfavorable
features.

High water
table; flooding.

No unfavorable
features.

Rapid permea-
bility; ground
water likely to
be contami-
nated.

High water table;
slow permea-
bility.

Rapid permea-
bility; ground
water likely to
be contami-
nated.

Lecdges and
bedroek.

No unfavorable
features.

Stoniness.

Flooding.

Shallow to frac-
tured shale
bedrock.

Stoniness.

Fluctuating sea-
sonal water
Lable.

Moderately deep
to fractured
shale.

Stoniness.

Stoniness; mod-
erately deep to
bedrock.

High water
table.

Fluctuating wa-
ter table;
flooding.

No unfavorable
features.

High water
table; flooding.

No unfavorable
features.

No unfavorable
features.

High water
table.

No unfavorable
featurcs.
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Tasre 6.—Interpretation of engineering properties

Soil features offecting engincering
Suitability of the soil material for— practices !
Suitability
Soil serics and map symbols for winter
grading Sand and Road Dikes, levees, and
Topsoil gravel subgrade | Road fill Highway location embankments
Purdy (Pu) e ceeocieeccaea Poor_.___ Fair___.. Unsuitable..| Poor_____ Poor...__ Subject to frost Instability.. ...
action; high water
table; instability.
Riverwash (Ra) - ceeoccacoeooon Poor____. Poor_____ Fair to Poor_____ Fair_____ Frequent flooding.--.| Rapid permea-
good. bility;
~ ) ) ] instability.
Rubble land (Rb) oo oo CGlood___.{ Poor__._. Unsuitable..| Poor.____ Poor..__. Lioose houlders____ . Stoniness- .- ...
Sequatchie (Sa, Sf) .o Giood.._.| Good____| Unsuitable..| Fair.____ Good..__| No unfavorable No unfavorable
features. features.
Stony alluvial land (Sn)--_.aao-- CGood....| Poor_____ Good______ Poor___.. CGood.._._| Flooding_ .. ._____._ Unsuitable..._..
Stony land (S0) cceocccnaaaaaa- Good..._| Poor.____ Unsuitable..| Poor..___ Poor.____| Shallow to hedrock; | Unsuitable.._.._
stoniness.
Strip mines (St)eeccocecnaaaaan Good._._.| Poor_____ Unsuitable..| (#------- Good o o ool (B eooeemeeaeoaoos (€ T
Tygart (Ty) e ccemaccceeacceea Poor-__.. Fair.____ Unsuitable..| Poor_____ Poor..___ Seasonal high water | Instahility...___
table; claypan;
subject to frost
) action.
Ungers (UnB, UnB2, UnC)....__ Good._...| Fair_____ Unsuitable..| Fair____. Good....| Bedrock at a depth No unfavorable
of 3 to 6 feet. features.
Upshur (UpB)ccecc e - Fair._____ Fairo.___ Unsulit- Poor. .. __ Fairo..o__ Instabiliby.. .. - ___.| Tnstability._____
able.
Watson (WaA) .o oo . Fair....__| Fair_..___ Unsuit- Fair__..__ Good_ - . .| Seasonal high water | No unfavorable
albe. table; fragipan. features.
Whitwell (WhA2) ooae oo oea oo Fair__ ... Fairo..._- Unsuit- Fairo____ Fairo____. Seasonal high water | Instability ... __
able. table; subject to
) . frost action.
Wiltshire (WtA, WtB2) ... .__.} Fairo.____ Good.-___| Unsuit- Poor.____ Fair. ... Seasonal high water | Instability.._-__
able. table.

1 The features mentioned are those that cause difficulty in the stated kind of construction.

roadways. Such material should be removed and replaced
with suitable material. Some soils, particularly those
near Fishing Creek, Beech Creck, and Bald Eagle Creelk,
are flooded frequently. Roadways constructed in these
areas and in other low-lying areas should be built on em-
bankments so that the surface of the pavement is at least
3 feet above the level of the water table.

A high water table or a prolonged wet period makes
earthwork difficult in soils that are moderately well
drained to poorly drained. Such soils arve susceptible to
frost action, and the average depth of frost penetration in
the avea is estimated to be 17 inches. Therefore, the best
time for highway work to be done in aveas of these soils
is during July and August. If highway cuts are planned
at a location where the water table is high, a survey should
he made to determine the needs for interceptor drains and
underdrains.  Seepage along the back slopes of cuts may
cause slumping or sliding of the underlying material. If
the water table is shallow below the pavement, ice lenses
may form in the subgrade and differential volume changes
may occur and cause the pavement to brealk.

Table 6 includes columns that show the most common
hazards to look for in locating housing on the various
soils. It also give the limitations of the soils for infiltra-
tion fields for ﬁis_posing of septic tank effluent. Construc-
tion hazards are a high water table, which results in wet
basements; unstable soil material, which does not give
solid support; flooding; and for a few soils, stecp slopes.
Some soil series contain soils that have a wide range of
slopes. Theso soils are good for housing on moderate
slopes but are poor on the steep slopes. Obstacles to the
use of tile distribution fields for disposing of sewage eftlu-
ent include a high water table, slow soil permeability,
flooding, and excessive stoniness.

Descriptions of the Soils

This section is provided for those who want detailed
information about the soils in the county. It describes
each soil series and then each mapping unit; that is, the
areas on the detailed soil map that are bounded by lines
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Soil features affecting engineering practices -—Continued

Reservoir area Agricultural Terraces, diver- Infiltration of | Construction and
for farm ponds drainage Trrigation sions, and Building sites effluent from maintenance of
waterways septic tanks pipelines
High water table.| Slow permea- Wetness ... High water table_| High water table; | High water table; | Fluctuating
bility. instahility. slow permea- high water
bility. table.

Rapid permea-
bility.

Rapid permea-
Lility.

Sand lenses in
places.

Unsuitable. . ._.

No unfavorable
features.

No unfavorable
features.

Moderately
deep to shale.

No unfavorable
features.

No unfavorable
features.

Cavernous lime-
stone bedrock.

Unsuitable for
crops.

Unsuitable for

crops.
Not needed_ ...

Unsuitable for
crops.

Not needed__..-_-

Generally not
applicable.

Claypan; slow
permeahility.

Not needed....__.

Not needed_._.__

Fragipan..______

Slow permeabil-
ity.

No unfavorable
features.

Unsuitable for
crops.

Unsuitable for
crops.

No unfavorable
features.

Unsuitable for
crops.

Unsuitable for
crops.

Shallow to clay-
pan.

No unfavorable
features.

Slow permeabil-
ity.

No unfavorable
features.

Slow permeabil-
ity.

No unfavorable
features.

Unsuitable;
flooding.

Stoniness; un-
suitable.

No unfavorable
features.

Flooding_..._.__.

Stoniness_.._....-

No unfavorable
features.

No unfavorable
features.

No unfavorable
features.

No unfavorable
features.

No unfavorable
features.

No unfavorable
features.

Frequent flood-
ing.

Stoniness; steep
slopes.

Qccasional
flooding.

Tlooding..._......

Seasonal high
water table

No unfavorable
features.

Moderately deep
to shale.

Seasonal high
water table.

Qceasional flood-
ing.

Seasonal high
water table.

Frequent flood-
ing.

Stoniness..._-.._-

Ground water
likely to be
contaminated.

Flooding; high
water table.

Generally not
suitable.

Seasonal high
water table;
slow permea-
bility.

No unfavorable
features.

Slow permeabil-
ity.

Scasonal high
water table;
slow permen-
hility.

Slow permeabil-
ity.

Seasonal high
water table.

Frequent flood-
ing; high
water table.

Stoniness;
steep slopes.

Occasional
flooding.

Flooding;
fluctuating
high water
table.

Stoniness; shal-
low t0 bhed-
rock.

Variable acidity.

Fluctuating
high water
table.

No unfavorable
features.

Moderately deep
to shale.

Fluctuating high
water tablge.

Fluctuating high
water table,

Fluctuating high
water table,

2 Variable.

The soils are deseribed in

and identified by a symbol.
alphabetical order.

In the descriptions that follow, the series description
mentions features that apply to all of the soils it contains.
Unless otherwise stated, the profile described is consid-
ered to be representative for all the soils in the series.
The descriptions of the soils in the series generally tell
how their profile differs from the one given as representa-
tive for the series, or thesc differences ave indicated in
the soil name. A few of the soil properties described are
particularly significant in understanding soils and their
behavior.

The color of a soil is generally related to the amount of
organic matter in the surface layer. The darker the sur-
face soil, the more organic matter it generally contains.
Dark soils readily absorb heat from the sun, and plants
therefore can begin growing on them early in spring.
Consequently, dark, well-drained soils are well suited to
the growing of vegetables that mature early. Streaks
and spots of gray, yellow, and brown in the lower layers

of a soil generally indicate poor drainage and poor
aeration.

Texture, or the content of sand, silt, and clay, is deter-
mined by the way the soil feels when rubbed between the
fingers. ~ It is also checked from time to time by labora-
tory analysis. Texture determines how well the soil re-
tains moisture, plant nutrients, and fertilizer, and whether
it is easy or difficult to cultivate. Iach individual soil is
identified by a textural name, such as sil¢ loam, which
refers to the texture of the surface layer.

Structure is the way the individual soil particles are
arranged in larger grains, or aggregates, and the amount
of pore space between the grains. The structure of a soil
is named by the strength or grade, by the size, and by the
shape of the aggregates. For example, a layer may con-
sist of soil materials that have weak, fine, blocky structure.

Relief is important in soils that are used for agricul-
ture. Many of the soils in the county have uniform,
smooth slopes; others have steep and broken slopes. The
percentage of slope given for a soil indicates the number
of feet of fall per 100 feet of horizontal distance.
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Drainage is influenced by the depth, texture, structuve,
permeability, and water-supplying capacity of the soil.
In this report the terms used to describe drainage indicate
the thickness of the aerated root zone of the soils. The
principal terms ave—well drained, at least 36 inches of
aerated root zone ; moderately well drained, 16 to 36 inches
of aerated root zone; somewhat poorly drained, 6 to 16
inches of aerated root zone; poorly drained, 0 to 6 inches
of aerated voot zone; and wery poorly drained, lacking a
well-aerated roof, zone.

Reaction, which is determined in the field or by labora-
tory tests, shows how acid or alkaline a soil is. It is ex-
pressed as the pFl value. The pH of soils of the same

SURVEY

type that are cultivated may differ widely, depending on
past management. Sojls of the same type in woodland,
however, all tend to have a similar reaction.

Other terms used in describing the soils are defined in
the Glossary. Ifor more general information about the
soils, the reader can refer to the section “General Soil
Map,” in which the broad patterns of soils are described.
Technical descriptions of each series are provided in the
subsection “Detailed Descriptions of Soil Profiles.” The
approximate acreage and proportionate extent of each
soil mapped in the county are given in table 7, and the
location is shown on the soil map at the back of this report.

Tavtn T.—Approzimate acreage and proportionate extent of the soils

Soils Acres | Percent Soils Acres | Percent
Albrights silt loam, 3 to 8 percent slopes_______ 589 0.1 || Berks-Montevallo channery silt loams, 35 to
Albrights silt loam, 8 to 15 percent slopes, mod- 100 percent slopes. . o oo oo ... 1, 164 0.2
erately eroded o ____________ 190 O] Berks-Montevallo channery silt loams, 35 to
Allenwood fine sandy loam, 0 to 5 percent slopes._ 225 m 100 percent slopes, moderately eroded._______ 881 .1
Allenwood gravelly silt loam, 3 to 8 percent Brinkerton silt loam, 0 to 5 percent slopes, )
CSlOPES - - e e 230 O] moderately erodec .. ______________.__.__. 238 O]
Allenwood gravelly silt loam, 8 to 15 percent Buchanan gravelly loam, 3 to 8§ percent slopes. 112 O]
slopes, moderately eroded_____________.__. 118 ) Buchanan gravelly loam, 3 to 8 percent slopes,
Allenwood gravelly silt loam, 8 to 15 percent moderately eroded___ __ . ________________ 754 .
slopes, severely eroded . oo . ____._ 47 O] Buchanan gravelly loam, 8 to 15 percent slopes,
Allenwood gravelly silt loam, 15 to 25 percent moderately eroded. - . _.__ 2, 243 .4
slopes, severely eroded - - . _ o ____________ 19 m Buchanan gravelly loam, 8 to 15 percent slopes,
Andover gravelly loam, 2 to 8 percent, slopes..._ 232 m severely eroded. . oL _________.._____ 214 ®
Andover gravelly loam, 2 to 8 percent slopes, Buchanan gravelly loam, 15 to 25 percent
moderately eroded .- o ____._ 304 1 slopes, moderately eroded_ .. __________.__ 318 .1
Andover gravelly loam, 8 to 15 percent slopes, Buchanan very stony loam, 0 to 8 percent
moderately eroded . ______ . _________._. 784 .1 SlOPeS_ — e iiieaa-- 644 .
Andover gravelly loam, 15 to 25 percent slopes, Buchanan very stony loam, 8§ to 25 percent
moderately eroded ___ __ . _______._...... 217 ® SloOpPeS_ o 1, 034 .2
Andover very stony loam, 0 to 8 percent slopes_ 860 1 || Cavode silt loam, 0 to 3 percent slopes_ ... ___ 227 0]
Andover very stony loam, 8 to 25 percent slopes. 099 2 || Cavode silt loam, 3 to 8 percent slopes._______ 3, 405 .6
Ashton silt loam_ . ... ._.._.. 4, 626 .8 || Chenango gravelly loam, 0 to 3 percent slopes.. 333 .1
Atkins silt loam__ o ______________..__ 1, 507 . 2 ]| Chenango gravelly loam, 3 to 8 percent slopes. 243 O]
Barbour fine sandy loam_. .. ________________. 2, 562 .4 || Comly silt loam, 0 to 3 percent slopes.._______ 163 O]
Basher fine sandy loam_ . _______.__.__. 611 1 || Comly silt loam, 3 to 8 percent slopes, mod-
Basher silt loam._ ... ... ___ 1, 364 2 erately eroded. .o _____.____ 1,205 .2
Berks echannery silt loam, 3 to 8 percent slopes, Comly silt loam, 8 to 15 percent slopes, mocl-
moderately eroded_______________________._ 852 L1 erately eroded .. L ________ 631 .1
Berks channery silt loam, 8 to 15 percent slopes, Cookport loam, 0 to 3 percent slopes.__ ... __ 764 |
moderately eroded. - ____________ 3,247 .6 || Cookport loam, 3 to 8 percent slopes.._.______ 2, 457 .4
Berks channery silt loam, 15 to 25 percent Cookport; loam, 3 to 8 percent slopes, mod-
slopPes_ - - . 878 .1 erately eroded .. 193 M
Berks channery silt loam, 15 to 25 pereent Cookport loam, 8 to 15 percent slopes_..______ 631 .1
slopes, moderately eroded. __ . _________. 2,938 .5 || Cookport very stony loam, 0 to 8 percent slopes.| 14, 888 2.6
Berks channery silt loam, 25 to 35 percent Cookport very stony loam, 8 to 25 percent
slopes. o .. 3,116 .5 BlOP S e o e 2, 850 )
Berks channery silt loam, 25 to 35 pereent Dekalb channery loam, o to 3 percent slopes___| 1, 284 .2
slopes, moderately eroded . . _ . ___________ 5,105 .9 |l Dekalb channery loam, 3 to 8 percent slopes.__| 11, 434 1.9
Berks shaly silt loam, 3 to 8 percent slopes, Dekalb channery loam, 3 to 8 percent slopes,
moderately eroded______ _________________ 58 " moderately eroded____ . . ___.__ 1,232 .2
Berks shaly silt loam, 8 to 15 percent slopes, Dekalb channery loam, 8 to 15 percent slopes._| 3, 265 .5
moderately eroded________________________ 572 .1 || Dekalb channery loam, 8 to 15 percent slopes,
Berks shaly silt loam, 15 to 25 percent slopes_ - 760 .1 moderately eroded_ - ____________.___. 1, 182 .2
Berks shaly silt loam, 15 to 25 percent slopes, Dekalb channery loam, 15 to 25 pereent slopes.|  2,.147 .4
moderately eroded_ .. o _______ .. _____. 533 .1 || Dekalb very stony soils, 0 to 8 percent slopes- | 62, 283 10. 8
Berks shaly silt loam, 25 to 35 percent slopes, Dekalb very stony soils, 8 to 25 percent slopes..|102, 508 17.7
~ moderately eroded.___ . ________.__________ 293 1 || Dekalb very stony soils, 25 to 100 percent
Berks-Montevallo channery silt loams, 3 to 8 BlOPES. - o o e 179, 851 31.1
percent slopes, severely eroded_______._____ 86 0] Gilpin silt loam, 0 to 3 percent slopes. . _.__ 281 O]
Berks-Montevallo channery silt loams, 8 to 15 Gilpin silt loam, 3 to 8 percent slopes______._. 5, 040 !
percent slopes, severely croded ... .o _____. 652 .1 || Gilpin silt loam, 8 to 15 percent slopes..__..._. 4,218 .7
Berks-Montevallo channery silt loams, 15 to 35 Guthrie silt loam, dark surface, 3 to 8 percent
percent slopes, severely eroded. .. _________ 887 .2 slopes, moderately eroded. . - .o ____ 144 Q]

Sec footnote at end of table.
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Soils Acres | Percent Soils Acres
Hagerstown rocky silt loam, 5 to 15 percent Leck Will channery silt loam, 25 to 35 percent,
Coslopes. o 425 slopes, moderately eroded_ - - ____ ... __ 5290 0.1
Hagerstown rocky silt loam, 15 to 25 percent Leetonia very stony sandy loam, 0 to 8 percent
slopes . 342 SIOPES - - e 3,738 .6
Hagerstown rocky silty clay loam, 25 to 70 per- Leetonia very stony sandy loam, 8 to 25 percent
cent slopes- - . _ .o ___ 329 SlOPCS o o i 971 .2
Hagerstown silt loam, 0 to 3 percent slopes- .. 069 Lehew very stony loam, 8 to 25 percent slopes-{ 9, 382 .6
Hagerstown silt loam, 0 to 3 percent slopes, Lehew very stony loam, 25 to 100 percent
moderately eroded. . _ . _______________ 263 O] SlOPES . o e 27, 641 .8
Hagerstown silt loam, 3 to 8 percent slopes, Lickdale silt loam, 0 to 5 percent slopes. - __ 906 .2
moderately eroded. .. _______ 022 Lickdale very stony silt loam_ .o ___ .. _____ 175
Hagerstown silt loam, 8 to 15 percent slopes, Lindside silt loam . . . o ._. 1,714
moderately eroded___ __________ . _____.__ 635 Made land_ - ... 501
Hagerstown silt loam, 15 to 25 percent slopes, Meckesville silt loam, 3 to 8 percent slopces,
moderately eroded .. o oo .- 742 moderately eroded .. ... 1, 003
Hagerstown silty c¢lay loam, 3 to 8 percent Meckesville silt loam, 8 to 15 percent slopes,
slopes, moderately eroded .. ... ____________ 251 O] moderately eroded____ ... 2,005
Hagerstown silty clay loam; 8 to 15 percent Meckesville silt loam, 15 to 25 percent slopes,
slopes, moderately croded . - .. . ________. 207 " moderately eroded . _ . _______ 508
Hagerstown silty clay loam, 8 to 15 percent Melvin and Newark silt loams. .. ______ . __.__ 1, 986
slopes, severely eroded .. o ___.____.__. 808 Morrison cherty sandy loam, 3 to 8 percent
Hagerstown silty clay loam, 15 to 25 percent SlOPES - - e 138 1)
slopes, severely eroded - . __________________ 322 Murrill gravelly loam, 0 to 3 percent slopes__ .. 163 )
Hartleton channery silt loam, 0 to 3 percent Murrill gravelly loam, 3 to 8 percent slopes,
slopes_ - o __ 99 O] moderately eroded__ - ___.__. 579
Hartleton channery silt loam, 3 to 8 percent Murrill gravelly loam, 8 to 15 percent slopes,
slopes, moderately eroded - - . ____________ 347 moderately eroded_ .. ____.__ 725
Hartleton channery silt loam, 8 to 15 percent Murrill gravelly loam, 8 to 15 percent slopes,
slopes, moderately eroded - _ ... ________ 243 O] severely eroded ... _______._. 344
Hartsells channery loam, 0 to 3 percent slopes_ - 570 .1 || Murrill gravelly loam, 15 to 25 percent slopes,
Hartsells channery loam, 0 to 3 percent slopes, moderately eroded ... ________ . ________. 495 .1
moderately eroded ... ____________________ 203 Q)] Murrill very stony loam, 0 to 8 pereent slopes_ . 470 .1
Hartsells channery loam, 3 to 8 percent slopes._ - 828 .3 || Murrill very stony loam, 8 to 25 percent slopes.. 124
Hartsells ehannery loam, 3 to 8 percent slopes, Nolo silt loam, 0 to 3 percent slopes_ . _.______ 561 .1
moderately eroded ... .- _________._. , 641 .3 || Nolo very stony silt loam, 0 to 8 percent slopes__ , 023 .2
Fartsells channery loam, 8 to 15 percent slopes, Pope loam, fans, 0 to 3 perecent slopes____._.__ 550 L4
moderately eroded_ .. _______________. 474 .1 || Pope loam, fans, 3 to 8 percent slopes.._._____ 074 .2
Hartsells very stony loam, 0 to 8 percent slopes. 270 .2 || Pope very stony loam__. ... 049 w2
Huntington fine sandy loam. __ .. ____.__.__.___ 790 1Y Purdy silt loam . o oo 418 .1
Huntington silt loam________ . ___________.__ 336 1 Riverwash oo e 154
Fluntington silt, loam, local alluvium, 0 to 3 Rubble land - o .- 305 .1
pereent SI0PeS . o - oo e 437 Sequatcehie loam o oo .- 610 .3
THuntington silt loam, local alluvium, 3 to 8 per- Sequatchie fine sandy loam, higho .. __._._ 614 .3
cent Slopes .o .. 471 Stony alluvial land_ .. _______ .. _________. 723 .2
Klinesville channery silt loam, 15 to 25 pereent Stony land - - - e 782 . 9
slopes, severely eroded . _________________ 26 O] SEriP MINES. - - & e 3,375 .6
Klinesville channery silt loam, 25 to 80 percent Tygart silt loam___ ... 248
slopes, severely eroded - . ___ . _____.__ 118 M Ungers loam, 3 to 8 percent slopes... ... H84 -3
Laidig gravelly loam, 3 to 8 percent slopes, Ungers loam, 3 to 8 percent slopes, moderately
moderately eroded____ .. ______________.._ 144 Q) eroded - C e 993 .2
Laidig gravelly loam, 8 to 15 percent slopes, Ungers loam, 8 to 15 percent slopes_ ... ____ , 488 .3
moderately eroded. ... _________________ 835 Upshur silt loam, acid substratum, 2 to 8
Laidig gravelly loam, 15 to 25 percent slopes, pereent slopes- - oo 508 .1
moderately eroded - .. ______ 415 .1 || Watson silt loam, 0 to 5 percent slopes________ 276
Laidig very stony loam, 0 to 8 percent slopes_ - 505 .1 ]| Whitwell silt loam, 0 to 5 percent slopes,
Laidig very stony loam, 8 to 25 percent slopes.__ 679 .5 moderately eroded_ .- _____._.___. 571
Leadvale silt loam, 3 to 8 percent slopes__.____ 685 .1 1| Wiltshirve silt loam, 0 to 3 percent slopes...____ 493
Leadvale silt loam, 8 to 15 percent slopes____._ 544 . L || Wiltshire silt loam, 3 to 8 pereent slopes,
Lecsk Kill channery silt loam, 3 to 8 percent moderately eroded._ - _____..- 77
slopes, moderately eroded_ oo ___._________ 215 Q) Clay mMines - - oo 133
Leck Kill channery silt loam, 8 to 15 percent Mine Spoil. .- oo oo 171
slopes, moderately eroded - .. .. __________ 606 Gravel Pifs. .o ool 27
Leck Kill channery silt loam, 15 to 25 pereent
slopes, moderately eroded .. _ o ___________ 958 Tobal . e 77, 280
Leck Kill channery silt loam, 25 to 35 percent
SlOP@S - e 694

1 Less than 0.1 percent.
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Albrights Series

The Albrights series consists of deep, moderately well
drained to somewhat poorly drained, reddish, nearly level
to gently sloping soils. These soils are in the uplands,
mainly 1n the novth-central part of the county. They
formed in material derived from acid red shale, siltstone,
and fine-grained sandstone.

On an area not plowed, the surface layer is 7 to 12 inches
thick. The top 1 to 3 inches is very dark grayish-brown,
friable silt loam. It is underlain by 2 to 4 inches of
brown, friable heavy silt loam. Below this is reddish-
brown, friable heavy silt loam 4 to 7 inches thick. In
cultivated areas plowing has mixed these three layers, and
the resulting plow layer is very dark grayish-brown,
friable silt loam.

Reddish-brown, friable silty clay loam or silty clay 10
to 13 inches thick makes up the upper part of the subsoil.
This layer is very acid. The lower part of the subsoil is
reddish-brown or dark reddish-brown, firm, dense grav-
elly silt loam that has few to common, distinct mottles of
strong brown. The substratum is dusky red, firm gravelly
sandy loam. It is nonsticky and nonplastic when wet
and is very strongly acid.

Depth to mottling ranges from 16 to 30 inches. The
underlying red shale, siltstone, and red, fine-grained
sandstone are at a depth of 4 to 10 feet.

The Albrights soils are nearv the Ungers and Upshur
soils. They are similar to those soils in depth but are not
so well dramed.

Permeability of the surface layer and of the upper part
of the subsoil is moderate, but that of the lower part of
the subsoil is slow. Ability to hold moisture for plant
growth is good.

These soils are easy to work and are suited to all crops
grown in the county. Crops on them respond well if lime
and fertilizer are applied.

Albrights silt loam, 3 to 8 percent slopes (AbB).—This
gently sloping soil is in the uplands in the northern part
of the county. Its profile is like that described for the
series.

Small areas of more poorly drained soils are included
in the mapped areas. Ungers, Upshur, Hartsells, and
Dekalh soils are adjacent to many areas.

Albrights silt Joam, 3 to 8 percent slopes, has good abil-
ity to hold moisture for plants. Runoff is medium; ero-
sion is slight because most of this soil is in woodland and
is relatively undisturbed.

The dominant trees are maple, red oalk, white oalk, and
white pine. Trees grow well and rapidly on this soil.
Because of its dense subsoil, however, this soil is not well
suited to alfalfa, sweetclover, or other deep-rooted crops.
If this soil is cultivated, diversion terraces and graded
striperopping are needed. Capability unit ITe~4; wood-
Iand suitability group 9.

Albrights silt loam, 8 to 15 percent slopes, moder-
ately eroded (AbC2).—This moderately sloping soil is at
the base of the escarpment in the shale hills. Small areas
that have undergone little or no erosion are included in
the mapped areas.

Permeability of this soil is moderate. The moisture-
holding capacity for plants is moderately high, and runoff
1s medium. Crops on this soil respond well if fertilizer
18 applied.

This soil is suited to most crops grown in the county.
Birdsfoot trefoil is well suited, and alfalfa is moderatel
well suited. A crop rotation of low intensity is needec{
Diversion terraces and graded stripcropping are needed
for the control of runoft and to reduce erosion. Tile can
be used to drain seep spots. Capability unit I1Te-3; wood-
land suifability group 9.

Allenwood Series

The Allenwood series consists of deep, well-drained,
nearly level to moderately sloping soils that have a firm,
recddish subsoil. These soils formed in old glacial till de-
rived from sandstone, shale, and quartzite. Tn this county
they are only on ridgetops in the shale hills between Beech
Creek and Avis in an area that is 1 to 2 miles wide.

The plow layer 1s 5 to 8 inches of grayish-brown, very
acid, friable gravelly silt loam. It contains numerous fine
chips of shale. The upper part of the subsoil is yellowish-
brown, friable silt loam that is 6 to 10 inches thick and
contains numerous chips of shale. The lower part of the
subsoil is 10 to 16 inches of firm, yellowish-red, sticky silty
clay loam that contains numerous chips of shale and frag-
ments of sandstone. Both layers of subsoil arve strongly
acid. The substratum is yellowish-ved, firm, nonsticky silt
loam that is 10 to 18 inches thick and contains many chips
of shale and fragments of sandstone. Below this is a 6-
inch layer of weathered shale.

Acid, yellow shale is at a depth of 314 to 5 feet. In some
places this underlying shale 1s horizontal, but it is tilted
and warped in others. Most of the material in which
these soils formed was derived from the underlying shale.

The texture of the surface layer is mainly gravelly silt
loam. The color of the subsoil ranges from yellowish red
to nearly yellow. The amount of shale chips ranges from
a few to many. Depth to shale bedrock ranges from 314
to 5 feet.

The Allenwood soils ave near the shallow to very shal-
low, well-drained Berks-Montevallo channery silt loams
and the deep, well-drained Hartleton soils. They are also
near the moderately well drained Watson and Comly soils,
and the Brinkerton soils, which are poorly drained. They
are deeper, redder, and finer textured than the IMartleton
soils but ave not so fine textured as the Flagerstown soils.

The Allenwood soils are permeable to roots and water
and have moderately high moisture-holding capacity for
plants. TIf acidity 1s corrected and enough fertilizer is
applied, these soils produce moderate yields of crops.

These soils are suited to corn, oats, wheat, barley, and
other crops commonly grown. Alfalfa generally grows
moderately well. Virginia pine is the fivst tree species
to reseed on fields left idle. Then white pine and red oalk,
white oalk, and other hardwood trees gradually begin to
reseed and eventually hecome dominant in the stand.

Allenwood fine sandy loam, 0 fo 5 percent slopes
(AfA).—This nearly level soil is in the uplands near Avis,
Its profile is similar to the one described for the sevies;
however, its surface layer is fine sandy loam, and its sub-
soil is sandier and more gravelly.

This soil is strongly acid. Permeability to water is
moderately rapid, and moisture-holding capacity is high.
Crops on this soil respond well if fertilizer is applied.

This soil is well suited to all crops grown in the county.
Yields are moderately high. A crop rotation of high in-
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tensity can be used if crop residues are returned to the soil
to help maintain organic matter. Capability unit I-2;
woodland suitability group 1.

Allenwood gravelly silt loam, 3 to 8 percent slopes
(AgB).—This gently sloping soil is in the shale hills between
Avisand Beech Creek.

Permeability to moisture and roots is good, and the
moisture-holding capacity for plants is high. The soil
is strongly acid, but it is easy to work, and crops on it
respond well if fertilizer and lime are applied.

Included with this soil in mapping are small areas of
nearly level Allenwood soils and of Watson and Flartleton
soils.

This Allenwood soil is well suited to all crops grown in
the county. Yields of alfalfa are moderately good. A
crop rotation of moderately high intensity can be used if
diversion terraces and contour stripcropping are used for
control of runoff. Applying moderate to Targe amounts
of lime helps correct acidity. Capability unit ITe-2;
woodland suitability group 1.

Allenwood graveﬁy silt loam, 8 to 15 percent slopes,
moderately eroded (AgC2).—This moderately sloping soil
is on the shale hills hetween Beech Creek and Pine Creek.
Its profile is the one described for the series. Most areas
ave near the Hartleton soils. A few areas, however, are
near the steeper, shallow Montevallo soils, and some large
areas ave northwest of Avisand west of Lock FHaven, north
of Buld Tiagle Creek.

The soil has a few seep spots and contains many small
fragments of sandstone, shale, and quartzite. Also, in
places there are a few larger fragments of sandstone 8 to
10 inches in diameter. 7\![:1,11y of the fragments have
rounded edges. This soil has good moisture-holding ca-
pacity for plants, even during droughts. It is easy to
work and is moderately produciive.

Incloded in mapping are some areas less than an acre in
size, which are steeper and morve severely eroded than this
soil.

Allenwood gravelly silt loam, 8 to 15 percent slopes,
moderately eroded, is suited to most crops grown in the
county. Alfalfa grows somewhat poorlty. Diversion ter-
races, graded striperopping, and a 4-year votation that
includes 2 years of hay help to control erosion and to main-
tain productivity. Capability unit IITe-2; woodland
suitability group 1.

Allenwood gravelly silt loam, 8 to 15 percent slopes,
severely eroded (AgC3).—This moderately sloping soil is
on the shale hills between Avis and Beech Creek. Most of
the surface layer has been removed through erosion, and
numerous, small fragments of shale and sandstone have
been left on the surface. In a few areas enough of these
fragments have accumulated to provide a protective cover
against heavy rains. In many places material from the
yellowish-red subsoil is exposed. Small gullies have been
cut in many areas.

Permeability of this soil to water is moderate, but rapid
runoff lowers the amount of water available for plants.
The moisture-holding capacity for plants is moderate.
This soil is strongly acid to very strongly acid. Crops on
1t respond well if fertilizer is added.

This soil is generally used for hay, pasture, or trees. It
is well suited to birdsfoot, trefoil but is not well suited to
alfalfa. Diversion terraces are needed for control of
runoff and to reduce erosion. A suitable rotation would

be 1 year of a row crop, 1 year of a small grain, and 4 years
of hay. Reseeding should be done in contour strips. The
maximmum amount of lime is needed. Capability unit
IVe-2; woodland suitability group 3.

Allenwood gravelly silt loam, 15 to 25 percent slopes,
severely eroded (AgD3).—This moderately steep soil is on
the shale hills between Beech Creek and Pine Creek. The
surface layer is yellowish-brown silty clay loam that con-
tains numerous fragments of shale and sandstone. TLarge
areas of bare soil are common. Small gullies have been
cut In many areas.

Permeability of this soil is moderate, but the moisture-
holding capacity for plants is low. This soil is strongly
acid to very strongly acid. Runofl' is rapid.

The vegetation on this soil consists mainly of cinquefoil,
dewberry, goldenrod, and staghorn sumac. The soil is
probably best suited to pasture, and birdsfeot trefoil grows
well.  Reseeding should be done in contour strips. Di-
version terraces can be used to remove excess water safely.
Capability unit VIe-1; woodland suitability group 8.

Andover Series

The Andover series consists of poorly drained to some-
what poorly drained, brownish, slightly sloping to sloping
soils that have a very firm, mottled subsoil. These soils
formed in material derived from sandstone and shale,
which has accumulated at the base of mountains and ridges
in the Ridge and Valley province in the southern one-third
of the county.

The surface layer is very dark brown very stony loam
3 to 6 inches thick. Beneath this is a similar layer, 3 to
5 inches thick, of lighter brown very stony loam that is
slightly sticky when wet and contains a few faint mottles.

‘I'he upper part of the subsoil is brown very stony loam
that extends to a depth of 14 inches. This layer contains
many, prominent, reddish-yellow mottles and some fine,
gravelly, silty lenses. It is sticky when wet and is medium
acid. The lower part of the subsoil is dark grayish-brown
fine sandy loam that contains many distinet mottles of
light brown and light gray. It is very firm when moist,
but it is sticky when wet. This layer is medium acid.
Lenses of gravel and sand are common. The substratum
is brown, very firm, nonsticky gravelly sandy loam 2 to 3
feet or more thick. It has many prominent mottles of
light brownish gray and light reddish brown and is
shghtly acid to medium acid.

f)epth to hard bedrock ranges from 4 to 20 feet or more.
The color of the subsoil ranges from yellowish red to olive
yellow. ‘T'he content of coarse fragments ranges from 10
to move than 50 percent, of the volume.

Andover soils occupy a small acreage in the county and
are not, important to agriculture. They are near the well-
drained Laidig soils and the moderately well drained to
somewhat poorly drained Buchanan soils. Andover soils
are in the same general area as the Murrill and Dekalb
soils, but they are generally on higher slopes than the
Murrill soils and on lower slopes than the Dekalb soils.

The subsoil of the Andover soils is very slowly permea-
ble to water. The surface layer and subsoil overlying the
pan, or very firm subsoil, both have a moderate capacity
for holding water for plants. Even moderate amounts of
rainfall make the soils too wet to cultivate. Andover
soils warm up late in spring and become wet early in fall.
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If they are grazed or worked when too wet, these soils are
likely to compact and become cloddy. The gravelly loams
ave easy to cultivate if their moisture content is vight when
they are plowed.

Andover soils ave better suited to perennial hay, pasture,
or trees than to row crops. Birdsfoot trefoil grows well,
but alfalta grows poorly. Most of the Andover soils are
in woodland that is made up mainly of white pine, hem-
lock, and maple but that includes some white oak and red
oalk.

Andover gravelly loam, 2 to 8 percent slopes (AnB).—
This gently sloping soil is near the toes of slopes east of
Carroll in ‘Sugar Valley. Its profile is similar to that de-
scribed for the series, but it lacks the many large frag-
ments of sandstone.

This soil holds a moderate amount of moisture but, does
not release it readily to plants. Moisture moves very
slowly through the soil because of the very firm subsoil.
The numerous fragments of channery sandstone hinder
cultivation, but the soil is otherwise easy to prepare for
planting.  Runoff is medium to slow, and moisture pene-
trates the soil slowly. Consequently, this soil remains wet
longer in spring than well-drained soils, and early prepara-
tion of the seedbed is not feasible. Crops on this soil re-
spond slowly to lime and fertilizer.

Tneluded with this soil in mapping are many wetter aveas
that are too small to be mapped separately.

This Andover soil is better suited to permanent hay,
pasture, or trees than to row crops. Diversion terraces and
graded strips are needed for the control of erosion. Tile
can be used to drain seep spots.  Capability unit 1TV w-2;
woodland suitability group 9.

Andover gravelly loam, 2 to 8 percent slopes, mod-
erately eroded (AnB2).—This gently sloping soil is in up-
land areas that bovder limestone valleys.  The surface
layer is 4 to 5 inches thick and contains numerous sand-
stone fragments, but the profile of this soil is otherwise
similar tothe one described forthe series. :

Permeability of this soil to water is slow. The moisture-
holding capacity for plants during droughts is low. This
soil is moderately low to low in fertility. Crops on it re-
spond slowly tolime and fertilizer.

This soil is snited to permanent hay, pasture, or trees.
Diversion terraces and graded strips are needed for control

of erosion. Tile can be used to drain seep spots. Capa-
bility wnit TVw-2; woodland suitability grouv 9.
Andover gravelly loam, 8 to 15 percent slopes, mod-

erately eroded (AnC2.—This moderately sloping soil is
near the base of mountains. The surface layer is 8 to 6
inches thick and contains numerous channery fragments.
Tn places material from the subsoil has been mixed with
the surface layer.

Permeability to water is slow in this soil, and plant roots
penetrate to a depth of 6 to 8 inches. Crops on this soil
respond slowly to fertilizer. .

This soil is hetter suited to permanent hay, pasture, or
trees than to row crops. Suitable hay and pasture plants
are those that tolerate wetness. Yields of deep-rooted
crops and other crops are poor. Diversion terraces and
seeding in strips help to control runoff and veduce erosion.
Capability unit ITVw—2; woodland snitability group 9.

Andover gravelly loam, 15 to 25 percent slopes, mod-
erately eroded (AnD2).—This moderately steep soil isin the
uplands near the base of the monntains. It is similar to

SOIL SURVEY

the soil described for the series, except that it contains
fewer stones and boulders and more coarse fragments of
shale and standstone.

Permeability to water is slow, and during droughts the
soil holds only a small amount of moisture for plants.
Runoft is medium, but the soil is kept wet by water from
seeps and springs. Crops on this soil respond slowly to
Tertilizer.

This soil is better suited to pasture and trees than to row
crops. Diversion terraces installed along seep lines help
remove much of the excess water and thus improve drain-
age. Capability unit VIe—4; woodland suitability group 9.

Andover very stony loam, 0 to 8 percent slopes
(AoB).—This nearly level to gently sloping soil is at the
base of slopes in the Ridge and Valley province. Its pro-
file is the one described as vepresentative for the series.
The soil contains many gray sandstone boulders and slabs
that ave generally 8 inches to 4 feet in diameter.

Water seeps very slowly through the subsoil. Runoft is
slow. As a result, the movement, of water through the
profile is slow and the surface layer is wet most of the year.

This soil is poorly suited to pasture, and all of it is
wooded. The wetness and many large boulders make the
soil difficult to fertilize and manage.  Capability unit
VIIs-2; woodland smitability group 9.

Andover very stony loam, 8 to 25 percent slopes
(AoC).—This moderately sloping to moderately steep soil
is at the base of mountains in the Ridge and Valley prov-
ince, mostly in seep spots near the Buchanan and Laidig
soils. The largest area is in the eastern part of Sugar
Valley east of Carroll, but small areas are scattered
throughout the Ridge and Valley province. The suhsoil
is similar to that of the profile described for the series in
permeability, in moisture available for plants, and in
acidity.

Steeper slopes make management of this soil morve diffi-
cult than that of the soil described. All of the acreage is
in trees, mainly twhite pine, hemlock, elm, and maple.
Rhododendron forms the understory in many places, but
the plant cover in small, open areas is sedges, bluegrass,
and weeds. Capability unit VIIs-2; woodland suitability
group 9.

Ashton Series

The Ashton series consists of deep, mellow, well-
drained, dark grayish-brown soils that are slightly undu-
lating and gently sloping. These soils formed. on stream
terraces of the Susquehanna River east of Lock Haven
and along the major streams that drain Nittany and Sugar
Valleys. They are flooded occasionally.

The surface layer is 10 to 15 inches of very dark
grayish-brown, granular silt loam that contains numerous
roots and a few pebbles. The upper part of the subsoil is
18 to 22 inches of dark-brown or reddish-brown light silt
loam that has fine, blocky structure. It contains numer-
ous roots and wormholes and a few, small, rounded peb-
bles. The lower part of the subsoil is 17 to 23 inches of
dark-brown, blocky silt loam that grades to loam in the
lower part. This layer contains a few pebbles. The sub-
stratum, a dark-brown fine sandy loam, is 17 to 20 inches
thick.

The Ashton soils ave near the well-drained Huntington
and the moderately well drained Lindside soils. They
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are also near the somewhat poorly drained Newark and
the poorly drained Melvin soils. They have a more dis-
tinct subsoil than the Hluntington soils and are leached to
a greater depth. Also, they ave at higher elevations than
those soils and are flooded less frequently.

The texture of the surface layer of Ashton soils ranges
from silt loam to sandy loam, but silt loam is dominant.
In small depressions the texture of the surface layer is
silt loam, but in areas along streambanks it is sandy loam.
Some small areas along TFishing Creek in Nittany and
Sugar Valleys have a cobbly surface layer.

Ashten soils have high moisture-holding capacity for
plants. They are moderately acid to neutral thronghout
the profile. Iixcess water moves quickly through the soils.
Tilth is favorable, and the soils can be worked soon after
a rain.  The soils dry out early in spring and early crops
can therefore be planted on them.

These soils arve very productive of all crops commonly
grown in the county. Yields are consistently high if the
content of organic matter and the supply of plant nntri-
ents are kept high.

Ashton silt loam (As)—This is the only Ashton soil
mapped in the county. It is nearly level and slightly

undulating and is in the bottom lands (fig. 5). Its pro-
file is the one described for the series.

Figure §—Typical landscape of Ashton silt loam on Great Island
below Lock Haven,

This soil has moderate to moderately rapid permeability
to water. It is permeable to plant roots to a depth of
36 inches or more. The moisture-holding capacity for
plants is high. This soil is slightly acid to nearly neutral.
Crops on it respond well if fertilizer is added.

This soil is one of the most productive in the county.
Generally, yields of potatoes, tobacco, corn, and other
field crops are high. Only small amounts of lime are
needed to correct acidity. A crop rotation of high inten-
sity can be used. If crop residues are returned to the soil
and cover crops are grown to help maintain organic mat-
ter and tilth, corn can be grown continuously. Capability
unit I-3; woodland suitability group 2.

Atkins Series

In the Atkins series are deep, poorly drained to some-
what poorly drained, brownish, level to nearly level soils.
These soils formed on flood plains of streams north of
Lock Haven, mainly in material washed from soils of the
uplands that are underlain by acid sandstone and shale.
They generally are in abandoned channels that still receive
overflow or are in low areas at the base of upland slopes.
Black alder, red maple, elm, elderberry, and yellow birch
make up the native vegetation.

The surface layer 1s 8 to 11 inches of dark grayish-
brown, friable silt loam. It contains many roots and
wormholes and some brownish mottles. It is generally
medium acid. The lower part of the surface layer is dark-
brown, friable silt loam 4 to 7 inches thick. It has a few,
yellowish-brown mottles and is strongly acid.

The upper part of the subsoil is olive-gray, friable silt
loam 18 to 22 inches thick. This layer has many, promi-
nent mottles of strong brown. It i1s slightly sticky and
plastic when wet and is strongly acid. The upper part
of the substratum is 16 to 36 inches of gray silty clay loam

and contains prominent mottles of strong brown. It is
sticky and plastic when wet and is strongly acid. The

lower part of the substratum is stratified gravel and sand
and is at a depth of 48 to 72 inches.

These soils are near the well-drained Pope soils. They
are coarser textured and move acid than the Melvin soils.

Because of the high water table, water moves very
slowly through these soils. They generally remain wet
until late in spring. If the areas can be drained, they are
highly productive. Overflow from periodic floods, how-
ever, destroys some crops each year.

These soils are mostly in woodland and pasturve. Hick-
ory, elm, willow, sycamore, alder, red maple, and elder-
berry grow well on these soils, and sedges and mosses are
common. Reed canarygrass and other crops that toler-
ate wetness are suitable plants for areas of Atkins soils
that have not been drained.

Atkins silt loam (Af).—This is the only Atkins soil
mapped in the county. It is level to nearly level and is
on flood plains. Its profile is the one described for the
series.

The surface layer of this soil is high in organic matter,
but the water table remains near the surface for long peri-
ods and excess water makes productivity low. Because of
frequent floods, crops are damaged each year.

Generally, this soil cannot be drained easily, because it
is near the level of a permanent stream. Use of tile drains
and terraces are not feasible, because of lack of proper
outlets. Surface drainage, such as bedding, helps improve
yields. If the soil is properly drained, yields ave good.
Capability unit ITTw-3; woodland suitability group 11.

Barbour Series

The Barbour series consists of deep, well-drained,
reddish soils that are nearly level and gently undulating.
These soils formed on flood plains of streams that drain
soils in the uplands. They are underlain by a mixture of
acid red and gray sandstone and shale.

The surface layer is 8 to 10 inches of dark-brown, friable,
granular fine sandy loam. This layer contains numerous
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plant roots. The upper part of the substratum is a yellow-
ish-red ov reddish-brown, strongly acid loam or sandy loam
20 to 30 inches thick. It contains a few pebbles. The
lower part of the substratum is reddish-brown, loose sandy
loam or loamy sand that is very strongly acid.

The texture of the surface layer is loam, silt loam, or
sandy loam. Lenses of sand, clay, or silt occur throughout
the profile. The color of the su?)s(;mtum ranges from red
to reddish brown. The content of gravel in the profile
varies.

Barbour soils are near the moderately well drained to
somewhat poorly drained Basher soils and the poorly
drained to somewhat poorly drained Atkins soils. ‘Ihey
are redder throughout, the solum than the Pope soils and
contain less coarse gravel, They are better drained than
the Basher soils.

Permeability of the Bavbour soils to water and plant
roots is good. The moisture-holding capacity is high.
These soils are moderately acid to strongly acid.  Crops on
them respond well if fertilizer is applied.

Barbour soils ave highly productive. They periodically
receive overflow, but crops are not seriously damaged.

Barbour fine sandy loam (Ba).—This 1s the only Bar-
bour soil mapped in the county. It is nearly level and is
on flood plains of streams that drain areas of ved soils in
the uplands. Its profile is the one described for the series.

This soil is permeable to plant roots and water and has
high moisture-holding capacity for plants. It is moder-
ately acid.

Crops on this soil respond well if fertilizer is applied
frequently, especially if fertilzer high in potassium is
added. The soil is well suited to alfalfa. A crop rotation
of high intensity can be used if crop residues that help
maintain organic matter are returned to the soil. ~Apply-
ing moderate amounts of lime helps correct acidity. Ca-
pability unit I-4; woodland suitability group 1.

Basher Series

The Basher series consists of deep, moderately well
drained to somewhat poorly drained, nearly level soils.
These soils formed in alluvium on flood plains of small
streams throughout the mountainous part of the county.
They are underlain by acid red sandstone, siltstone, and
shale.

The plow layer is 7 to 9 inches of very dark grayish-
brown, friable silt loam. It is slightly sticky when wet
and is slightly acid. Reddish-brown, friable silt loam 8
to 11 inches thick makes up the upper part of the sub-
stratum. This layer is strongly acid. The lower part of
the substratum is reddish-brown silt loam that has brown
and dark-brown mottles. This layer contains a few lenses
of sand and clay and is strongly acid.

The surface layer is mostly silt loam, but in some small
areas it is fine sandy loam, gravelly sandy loam, or loam.
The texture of the subsoil is silt loam, fine sandy loam,
sandy loam, loamy fine sand, or sandy clay loam, and all of
these ave stratified in places. Depth to mottling ranges
from 12 to 36 inches. In some areas there are pockets of
gravel and sand and a few boulders.

Basher soils are near the well-drained Barbour soils and
the poorly drained Atkins soils. They are redder than the
Lindside soils and are more acid throughout the solum.

SURVEY

Basher soils have high available moisture holding ca-
pacity. They are easy to cultivate and can be tilled early
i spring. These soils are flooded nearly every year but
generally not in the growing season. A high water table,
which is present part of the year, vestricts growth of roots.

Basher soils are suited to most, crops grown in the county
and are highly productive. Alfalfa grows moderately
well.

Basher fine sandy loam (Bb).—This nearly level and
gently undulating seil is on flood plains of streams. 'The
surface layer and subsoil are sandier than those in the
profile described for the series.

Permeability to plant roots and water is good during
the growing season. The moisture-holding capacity for
plants is high.  Crops on this soil respond well if fertilizer
15 applied.

This soil is suited to all crops commonly grown in the
county, and yields are high. Alfalfa grows moderately
well. If crop residues that help maintain the content of
organic matter ave returned to the soil, a crop rotation of
moderately high intensity can be used. Capability unit
ITw-3; woodland snitability group 9.

Basher silt loam (Bc).—This nearly level soil is on flood
plains of streams. Its profile is the one described for the
series,

Permeability to moisture and plant roots is moderate
during the growing season. The moisture-holding capac-
ity for plants is high. Crops on this soil respond well if
fertilizer is added.

This soil is suited to all crops commonly grown in the
county. Alfalfa grows moderately well. Yields are high
if the soil is well managed. If crop residues that help
maintain organic matter are returned to the soil, a crop
rotation of moderately high intensity can be nsed. Lime
and fertilizer should be applied according to the resnlts of
soil tests and the needs of the crop. Capability unit TTw-
3; woodland suitability group 9.

Berks Series

In the Berks series are moderately deep to shallow, well-
drained, brownish, nearly level to very steep soils. These
soils are on the shale hills. They formed in material from
hard, acid, gray and brown shale and contain many frag-
ments of shale and some fragments of sandstone.

The surface layer is 1 to 3 inches of dark-brown, friable
shaly silt loam. This layer contains a few to many, fine,
hard chips and fragments of channery shale and is very
strongly acid. Below is 5 to 7 inches of pale brown and
very pale brown, friable shaly silt loam that is strongly
acid. Many fine chips of shale and some small fragments
of channery sandstone are in this layer. In cultivated
areas plowing has mixed these two layers, and the resulting
plow layer is dark grayish-brown, friable shaly silt loam.

Brown, friable shaly silt loam 9 to 14 inches thick malkes
up the subsoil. This layer contains many fine chips of
shale and fragments of channery sandstone and is strongly
acid. The substratum is a loose mass of shattered shale 5
to 16 inches or move thick. Brown and dark grayish-
hrown soil films occur in places. The underlying rock is
made up of fine-grained sandstone and of moderately thick
beds of tilted shale.

Depth of the soil over shale ranges from 10 to 30 inches.
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The deeper soils are at the base of slopes, and the very
shallow areas are on the brow of hills.

Berks soils have moderately rapid permeability, and
roots of plants penetrate into the bedrock. Thair mois-
ture-holding capacity for plants is low, and distance to the
water table is great. These soils warm up early in spring
and are among the first on which pastures show green.
They are easy to till, and a seedbed is easy to prepare in
them, but they erode readily.

These soils produce moderate to low yields of the crops
commonly grown in the county. Crops on these soils are
likely to be damaged by dvonght quickly in summer.
They respond well if fertilizer is added but only if enough
moisture is available. Small grains grow well on these
soils. Yields of all row crops that mature late ave lowered
by lack of moisture during dry periods.

On fields of these soils that ave left idle, goldenrod,
dewberry, blackberry, cinquefoil, broomsedge, wild straw-
berry, and other weeds begin to grow in that order. Stag-
horn sumac and few Virginia pie and aspen grow after a
few years. Pine and aspen increase in number and even-
tually ave dominant in the stand.

Berks channery silt loam, 3 to 8 percent slopes, mod-
erately eroded {BeB2).—This moderately sloping soil is on
the shale hills. On the average, the soil is 4 to 8 inches
thicker than that described as typical of the Berks soils.

Most. of the original surface layer has been removed
through erosion. The present surface layer is a mixture
of material from the subsoil, material remaining from the
surface layer, and chips of shale. Chips of shale and small
fragments of sandstone are numerous throughout the pro-
file, but these do not hinder plowing, cultivating, or
seeding,

In a few small areas this soil is as much as 30 inches
deep, and a few small areas are only slightly eroded.

Crops on this Berks soil respond well 1f fertilizer is
added. Nevertheless, the soil has low moisture-holding
capacity, and drought, even of short duration, seriously
aftects crop yields. Moderate to high yields of small
grains are produced, but high yields of corn can be ex-
pected only 1f enough moisture is available throughout the
growing season. A crop rotation of moderate intensity is
suitable. Diversion terraces, used with contour or graded
strips, are needed for control of runoff and to reduce
erosion. Capability unit ITe-5; woodland suitability
group 3.

Berks channery silt loam, 8 to 15 percent slopes, mod-
erately eroded (BeC2),.—This moderately sloping soil is on
the shale hills, Depth to hard rock is greater than in the
profile described as representative for the series. In most
places about half, or more, of the surface layer has been re-
moved through erosion. Shale chips and channery frag-
ments are numerous in the soil.

This soil is easy to cultivate, but its moisture-holding
capacity is low, and runoff is rapid.

Most crops grown in the county are not suited to this
soil.  Yields of small grains and row crops are poor and
are lowered greatly during periods of drought. A crop
rotation of low intensity is needed. Diversion terraces
and contour strips can he used for control of rumoft. Cap-
ability unit IITe-4; woodland suitability group 5.

Berks channery silt loam, 15 to 25 percent slopes
(BeD).—This moderately steep soil is on the shale hills be-
tween Beech Creek and Avis. The coarse fragments in
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this soil arve larger than those in the profile described as
representative for the series and the soil is more strongly
acid.

Permeability of this soil to water and plants is good, but
the moisture-holding capacity is low. Runofl is generally
slight, but during heavy showers it increases considerably.
If enongh moisture is available, crops on this soil respond
well when fertilizer is added.

This soil is in undisturbed woodland. Tf this soil is
cultivated, a suitable rotation is 1 year of row crops and
4 years of hay., Birvdsfoot trefoil is well suited. The
cnltivated crops, hay, and pastuve should be seeded in con-
tour strips protected by terraces. Capability unit TVe—4;
woodland suitability group &.

Berks channery silt loam, 15 to 25 percent slopes,
moderately eroded (BeD2).—This moderately steep soil is
on the shale hills between Beech Creek and Avis. Its sur-
face layer is 3 to 6 inches thick and contains numerous
shale chips and channery fragments. In wooded areas
this layer has a thin cover of decayed leaves and twigs.

This soil is permeable to water and plant roots, but ca-

pacity for holding water that plants can use is low. Dur-
mg heavy storms runofl is rapid.
This soil is suited to hay, pasture, or trees. Birdsfoot

trefoil is also well suited.
should be done in contour strips.
woodland suitability group 5.

Berks channery silt loam, 25 to 35 percent slopes
{BeE).—This steep soil is in wooded areas on the shale hills.
In color and texture, the surface layer is similar to that in
the profile described as vepresentative for the series. It is
several inches thinner, however, and the depth of the soil
i3 4 to 6 inches less. Channery fragments are also more
numerous in most places.

Included with this soil are areas of a deeper soil that
were too small to be mapped separately.

Berks channery silt loam, 25 to 35 percent slopes, is low
in fertility and is droughty.  Runoff isvapid.

Most areas of this soil are used as pasture or woodland.
Reseeding of pasture should be done in contour strips.
Capability unit VIe-2; woodland suitability group 7.

Berks channery silt loam, 25 to 35 percent slopes,
moderately eroded (BeE2).—This steep soil is on ridges
and side slopes of the shale hills. The surface layer 1s 6
to 10 inches thinner than that in the profile described as
representative for the series. Tt is 4 to 6 inches thick and
contains numerous fragments of. sandstone.

Included with this soil are areas of deeper sotls that, were
too small to be mapped separately.

Berks channery silt loam, 25 to 35 percent slopes, mod-
erately eroded, is droughty and is low in fertility. During
periods of intense rainfall; runofl is rapid.

This soil is best suited to pasture or trees. Reseeding of
pasture should be done in contour strips. Capability unit
VIe-2; woodland suitability group 7.

Berks shaly silt loam, 3 to 8 percent slopes, mod-
erately eroded (BkB2).—This moderately sloping soil is in
shale areas at the base of mountains in the limestone val-
leys. 'The surface layer is 4 to 6 inches thick and contains
many shale chips. Numerous shale chips occur through-
out, the profile, but these do not hinder plowing, culti-
vating, or seeding.

Included with this soil in mapping are a few small,
nearly level areas of Berks soils.

Reseeding of hay and pasture
Capability unit I'Ve—4;
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Berks shaly silt loam, 3 to 8 percent slopes, moderately
eroded, has poor moisture-holding capacity. Crops on
this soil respond well, however, it fertilizer is applied.

Drought, even of short duration, seriously lowers crop
yields. Moderate to moderately high yields of small

grains are produced, but fairly high yields of corn can be
obtained only if enough moisture is available during the
growing season. A. crop rotation of moderate intensity
is needed. Diversion terraces, used with contour strips,
are needed for the control of runoff and to recuce erosion.
Capability unit TTe-5; woodland snitability group 5.

Berks shaly silt loam, 8 to 15 percent slopes, mod-
erately eroded (BkC2).—This moderately sloping soil isin
the shale areas at the base of mountain slopes of the lime-
stone valleys. The surface layer is 4 to 5 inches thick and
containg many shale chips. Numerons shale chips also
occur throughout the profile. Depth to hard rock is
greater than in the profile described as representative for
the series.

This soil has low moisture-holding capacity. Crops on
it respond rapidly if lime and fertilizer ave applied, but,
the response does not last long. Therefore, it 1s desirable
to add plant nutrients frequently and in small amounts.
This soil is easy to till but evodes readily. Runoft is vapid.

T average management is used, yields of small grains
and row crops are moderate to low. Generally, droughts
in summer greatly lower crop yields. Diversion terraces
and contour strips are needed for the control of runoff.
Capability unit. [TTe—4; woodland suitability group 5.

Berks shaly silt loam, 15 to 25 percent slopes (BkD).—
This moderately steep soil is in shale arveas at the
base of mountains in the limestone valleys. Its profile
is the one described for the series.

Permeability of this soil is good, but moisture-holding
capacity for pi):’\.ntzs islow. Runoflis rapid.

This soil is wooded. It is well suited to trees, perma-
nent hay, or pasturve. Birdsfoot trefoil is an excellent
legume to grow for hay or pasture. A suitable rotation
if cultivated crops are grown, is 1 year of a row crop, 1
year of a small grain, and 4 years of hay. Resceding
should be done in contour strips. If it is feasible, diver-
sion terraces can be installed for control of runoff and to
reduce erosion. Capability unit IVe—4; woodland suit-
ability group 5.

Berks shaly silt loam, 15 to 25 percent slopes, mod-
erately eroded (BkD2).—This moderately steep soil isin the
shale areas at the base of mountains in the limestone val-
leys. It is not so deep as the soil described ns representa-
tive for the series.  Chips of shale are numerous.

Pormeability of this soil to moisture and plant roots is
moderate. The moisture-holding capacity is low, and run-
off is rapid. Erosion is the principal hazard. Cultivated
crops should be held to a minimum on these soils. A
suitablo rotation is 1 year of a row crop, 1 year of a small
grain, and 4 years of hay.

Rirdsfoot trefoil is an excellent legume for hay and
pasture. Reseeding of hay and pasture should be done in
contour strips. Diversion terraces, where they can be in-
stalled, are needed for control of runoff.  Capability unit
IVe—; woodland suitability group 5.

Berks shaly silt loam, 25 to 35 percent slopes, mod-
erately eroded (BkE2).—This steep soil is in shale aveas at
the base of mountains in limestone valleys. TIts profile is
more shallow than that described as representative for the

series. Numerous shale chips and sandstone fragments
are on the surface and in the subsoil. The soil has low to
very low moisture-holding capacity and is very droughty.

Included with this soil in mapping are small aveas of a
steep, severely eroded Berks shaly silt loam.

Most of Berks shaly silt loam, 25 to 35 percent slopes,
moderately eroded, is wooded mainly with white pine and
chestnut oak but partly with white oak, red oak, and june-
herry. Generally, this soil is better snited to pasture and
trees than to row crops. Capability unit VIe-2; wood-
land suitability group 7. '

Berks-Montevallo channery silt loams, 3 to 8 percent
slopes, severely eroded (8BmB3).—This complex consists of
about equal acreages of Berks and Montevallo soils. The
areas are so intermingled that they cannot be mapped
separately. These gently sloping soils are on the shale
hills east and west of Lock Flaven. A typical profile of a
Montevallo soil is described under the Montevallo series.

Nearly all of the original surface layer of these soils has
been lost through erosion.  The present surtace layer con-
sists of material from the subsoil that has been mixed with
the remaining surface layer and organic matter. The soils
contain many shale chips and channery fragments, and
these cover the surface in many places. The moisture-
holding capacity is low, and runoft is vapid.

The soils in this complex are poorly sunited to crops.
They cannot keep enough water available for plants in dry
periods, and necessary plant nutrients ave therefore not
available. Except for hardy birdsfoot trefoil, all forage
crops generally stop growing during droughts.  Yields of
grain crops are generally low, and corn seldom yields a
paying crop.

A cropping system of low intensity is needed on these
soils. Grain should be seeded in contour strips. Diver-
sion terraces and contour or graded strips are needed for
control of runoff and to reduce evosion. Capability unit
IVe—4: woodland suitability group 12.

Berks-Montevallo channery silt loams, 8 to 15 per-
cent slopes, severely eroded (BmC3).—These moderately
sloping soils are on the shale hills. Typically, they arc on
the brow of the slope, or where the slopes brealk from
gently sloping to steep.

Phe soils in this complex have lost all or nearly all of
the original surface layer and some of the subsoil.  Yellow
and yellowish-brown, very shaly material that was origi-
nally subsoil is now exposed. In a few places gullies have
cus inte the suosoil.

These soils are droughty and have low moisture-holding
capacity. Yields of nearly all crops are poor. The soils
are best suited to pasture or woodland. Diversion ter-
races and permanent cover are needed. Reseeding shonld
he done in contour or graded strips. Capability unit
VIe-2; woodland suitability group 12.

Berks-Montevallo channery silt loams, 15 to 35 per-
cent slopes, severely eroded (BmD3).—These moderately
steep soils are on the shale hills. Nearly all of the surface
layer, and in places some of the material from the subsoil,
has heen removed by erosion. Shale chips and sandstone
fragments ave numerous. Shale bedrvock outcrops n
places, and in a few places gullies have cut into the sub-
stratum. These soils arve droughty, have low moisture-
holding capacity, and ave Jow in fertility. Targe areas
are bare. These soils are hest suited to trees. Capability
unit VIIe-1; woodland suitability group 12.
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Berks-Montevallo channery silt loams, 35 to 100 per-
cent slopes (BmF).—These very steep soils are mostly on the
shale hills between Beech Creek and Pine Creek. A few

small areas are in the shale areas surrounding the limestone -

ralleys. The solum ranges from very shallow to shallow.

These soils are droughty and low in fertility. They are
used as woodland and ave hest suited to this use. Capabil-
ity unit, VIIe~1; woodland suitability group 12.

Berks-Montevallo channery silt loams, 35 to 100 per-
cent slopes, moderately eroded {BmF2).—These very steep
soils are on the sides of the shale hills between Beech Creek
and Pine Creek. Their surface layer is 1 to 8 inches of
mixed ovganic matter, fine soil material, and many frag-
ments of shale and fragments of channery sandstone, The
amount of fine soil material between the fragments is small.

These soils have rapid permeability and low moisture-
holding capacity and are low in fertility. They are best
suited to woodland. Capability unit VIIe-1; woodland
suitability group 12.

Brinkerton Series

The Brinkerton series consists of poorly drained, nearly
level to gently sloping, brownish, silty soils. These soils
are in swales on the shale hills between Pine Creek and
Beech Creek. They formed in material weathered from
amixture of shale and sandstone.

The plow layer is 5 to 8 inches of brown silt loam that
contains a few small fragments of sandstone, shale, and
quartzite. It is medium acid. The subsoil is light gray-
ish-brown clay loam 9 to 14 inches thick. It contains
many mottles of light gray and yellowish brown, which
are at a depth of 5 to 8 inches. This layer is firm when
moist but is sticky and plastic when wet. It is extremely
acid. At a depth of about 20 inches, the subsoil is very
firm sandy clay that consists of 10 to 20 percent of frag-
ments of shale, quartzite, and sandstone. The subsoil rests
directly on the underlying rock, which usually is a thin bed
of acid shale.

Depth to hard rock ranges from 214 to 10 feet. In
places the bedrock consists of Catskill ved shale, of brown
Chemung shale, or of dark-colored shale. The amount of
sandstone, quartzite, shale, and gravel ranges from 5 to
20 percent of the volume.

Brinkerton soils are near the deep, well-drained Allen-
wood soils and the moderately well drained Watson soils.
They are redder than the Nolo soils and have a finer tex-
tured subsoil.

‘These soils are low in productivity and are difficult to
till. They are wet, and water filters through them very
slowly. Latein summer they dry out and become hard and
hold little water available for plants. In other periods
there is too much water, and most crops drown out. A
few areas are fed by springs, and here the soils are always
wet. If these soils are not, drained, crops on them respond
poorly even though fertilizer is applied.

Brinkerton soils occupy a small acreage in Clinton
County and are not important to agriculture. They are
best suited to grasses that tolerate wetness.

Brinkerton silt loam, 0 to 5 percent slopes, moder-
ately eroded (BrA2).—This is the only Brinkerton soil
mapped in the county. Tt is gently sloping and is in swales
in the shale uplands. Its profileis the one described for the

series. As much as 25 to 75 percent of the surface layer
has been removed by erosion.

Included in mapping are a few areas that ave steeper
than this soil and a few areas that ave not eroded.

Iixcess water 1s the main hazard on Brinkerton silt loam,
0 to 5 percent slopes, moderately eroded. Consequently,
the soil is better suited to reed canarygrass, ladino clover,
alsike clover, and other plants that tolerate wetness than
to row crops. When farmed, a rotation of low intensity
should be used. If feasible, diversion terraces can be in-
stalled for control of runoff.  In arveas that are large
enough, graded stripcropping can be used to help reduce
erosion. Capability unit IVw-1; woodland suitability
group 11.

Buchanan Series

The Buchanan series consists of deep, moderately well
drained to somewhat poorly drained, 1ln'ow.nisl'l, slightly
sloping to sloping soils that have a fiem, mottled, gravelly
lower subsoil. These soils are in the southern third of the
county. They formed in material that was washed from
areas of sandstone and shale and that has accumulated at
the base of mountains and ridges.

The plow layer is dark-brown, frigble gravelly loam 8
to 12 inches thick. Below this is 1 to 4 inches of yellowish-
brown, friable gravelly loam that in many places is inter-
mixed with the plow layer. The upper part of the subsoil
is yellowish-brown, friable gravelly loam that is 9 to 20
inches thick. ‘The lower part of the subsoil is firm to very
firm, yellowish-brown or brown gravelly loam that is 20 to
40 inches thick. It contains many distinct mottles of gray
and pale yellow and many, fine to very fine chips of gravel
and sandstone. This layer is strongly acid.

The surface layer is gravelly loam or gravelly silt loam.
The subsoil is generally brownish. The substratum is
coarser textured than the surface layer. Depth to the
fragipan ranges from 24 to 36 inches.

I'he Buchanan soils are near the Laidig and Andover
soils. These soils contain more coarse fragments than the
Watson soils, and their subsoil is yellowish brown rather
than reddish brown like that of the Watson soils.

The Buchanan soils are moderately permeable in the
surface layer and upper part of the subsoil and slowly
permeable in the lower part of the subsoil and substratum.
Their capacity to hold moisture for plants is moderate.
Crops on these soils respond moderately well if fertilizer
is applied.

These soils ave well suited to most crops grown in the
county, and yiclds are moderate. Alfalfa malkes moder-
ate yields for 2 to 3 years, but winter grains are likely to
freeze out.

Buchanan gravelly loam, 3 to 8 percent slopes (BuB).—
This gently sloping soil is at the base of mountains in the
limestone valleys. The upper 2 to 4 inches of the surface
layer is dark colored, is high in content of organic matter,
and in places contains fine fragments of shale and sand-
stone. The upper part of the subsoil is yellowish-brown
gravelly loam that is slowly permeable to water.

Permeability to water and plant voots is good. Runoff
is moderately slow. The moisture-holding capacity for
plants is high, and crops on this soil respond well if
fertilizer is added.
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This soil is suited to most crops grown in the county,
and alfalfa grows moderately well. In some places winter
grains ave lost becanse of frost heaving. A crop rotation
of moderate intensity can be used. Wet spots need to be
tiled and diversion terraces should be installed for con-
trol of runoft and to reduce erosion. Capability unit
TTe—; woodland suitability group 9.

Buchanan gravelly loam, 3 to 8 percent slopes, mod-
erately eroded (BuB2).—This gently sloping soil is at the
base of mountains in the limestone valley near the Laidig
and Murrill soils. Its profile is the one described for
the series,

Permeability of this soil to water is moderately slow.
Roots penetrate only as deep as the pan. The moisture
available for plants during droughts is moderate. Runoft
is medium,

Included with this soil in mapping are small, poorly
drained areas of Andover soils.

Buchanan gravelly loam, 8 to 8 percent slopes, moder-
ately eroded, is snited to most crops grown in the county
if o rotation of moderate intensity 1s used. Alfalfa grows
moderately well. Yields of winter grains and alfalfa are
reduced somewhat because of frost heaving. Diversion
terraces are neededfor control of excess water. Capabil-
ity unit ITe—; woodland suitability group 9.

Buchanan gravelly loam, 8 to 15 percent slopes, mod-
erately eroded (BuC2).—This moderately sloping soil is in
areas at the base 'of mountains in the limestone valleys.
Tt oceupies areas that are moderate in size and is impor-
tant to the agriculturve of the county. The surface layer
ranges from 4 to 8 inches in thickness. It contains many
fragments of sandstone and shale, and in many places
these fragments ave 8 to 10 inches in diameter. Gravelly
clay loam from the subsoil has been mixed with the surface
soil by plowing.

This soil has a moderately high capacity to hold mois-
ture for plants. Runoft is medium. Internal drainage
is moderate to a depth of 20 to 24 inches but it is slow
below that. Iivosion is the major hazard.

Included with the larger areas of this soil in mapping
are small areas of better drained soils. The Dekalb soils
are at higher clevations on the sides of monntains, and
Laidig and Murrill soils are in surrounding areas. Seep
spots less than an acre in size in this soil are indicated on
the detailed soil map by symbols for wet spots.

Shallow-rooted crops are moderately well suited to this
Buchanan soil. Deep-rooted crops do not grow well,
however, because of wetness in the lower part of the sub-
soil. Diversion terraces and graded stripcropping are
needed for control of excess water and to reduce erosion.
Capability unit IITe-3; woodland suitability group 9.

Buchanan gravelly loam, 8 to 15 percent slopes,
severely eroded (BuC3).—This moderately sloping soil is
in upland arveas at the base of mountains. The surface
layer is 2 to 8 inches thick and contains many fragments
of sandstone and shale. Depth to the fragipan ranges
from 16 to 18 inches.

This soil has moderately slow permeability to water and
holds a moderate amount of moisture for plants. Runoft
is medium. Erosion is the major hazard.

Tnclnded with this seil in mapping are small areas of
‘Watson soils that have slopes of 8 to 15 percent.

Crop rotations that include a few row crops and several
years of hay are needed on this Buchanan soil. Diver-

sion terraces can be used for control of excess water.
Capability unit IVe-3; woodland suitability group 9.

Buchanan gravelly loam, 15 to 25 percent slopes,
moderately eroded (BuD2).—This moderately steep soil is
at the base of mountains in the limestone valleys. The
surface layer, which is 4 to 6 inches thick, contains many
fragments of sandstone and shale. Depth to the pan is 16
to 18 inches.

Permeability to water and available moisture for plants
are moderate. Runoff is medium. TErosion is the major
hazaxd.

This soil is suited to a rotation of low intensity, or to
permanent hay or pasture. Diversion terraces, where it
15 feasible to install them, are needed for control of excess
water. Reseeding should be done in contour strips. Ca-
pability unit IVe-3; woodland sunitability group 9.

Buchanan very stony loam, 0 to 8 percent slopes
{BvB).—This nearly level to gently sloping soil is in the up-
lands around the sides of the limestone valleys. Its pro-
file is similar to the one described for the series, but this
soil has sandstone boulders 15 inches or more long that are
scattered on ths surface and throughout the subsoil.

Permeability of this soil to water is good to a depth of
20 to 24 inches. The ability to hold moisture for plants
is high.

Most aveas of this soil have a protective cover of trees;
small aveas are pastured. This soil is moderately produc-
tive, but the numerous large stones make it poorly suited
to crops. The soil is therefore best suited to pasture or
trees. Capability unit VIs—2; woodland suitability
group 9.

Buchanan very stony loam, 8 to 25 percent slopes
(BvC).—This moderately sloping soil is in the uplands
around the sides of the limestone valleys. Its profile is
similar to the one described for the series, but this soil has
steeper slopes and sandstone boulders 15 inches or more
long scatiered on the surface and throughout the subsoil.

Permeability of this soil to water and plant roots is good
to a depth of 20 to 24 inches. The moisture-holding ca-
pacity for plants is high.

Many large stones make this soil unsuited to crops.
The soil is therefore best suited to pasture and trees.
Capability unit VIs-2; woodland suitability group 9.

Cavode Series

The Cavode series consists of deep, somewhat poorly
drained soils that are nearly level and gently sloping.
These soils have a claypan, or impermeable layer, in the
lower part, of the subsoil. They formed on tablelands in
the Allegheny Plateau part of the county.

The plow layer consists of 7 to 9 inches of dark grayish-
brown. silt Joam. In undisturbed wooded areas the sur-
face layer is 1 to 2 inches of dark-brown silt, loam under-
lain by 5 to 7 inches of yellowish silt loam.

The upper part of the subsoil is 8 to 10 inches of brown,
sticky and plastic silty clay loam that is medium acid to
strongly acid. This layer has distinct, strong-brown mot-
tles in the lower part. It contains a few chips of shale and
a moderate number of fine roots in places. ‘T'he lower part
of the subsoil is 16 to 20 inches of yellowish-brown, sticky
and plastic silty clay Joam. It is very strongly acid and
containg a few roots. The substratum is brown and dark
yellowish-brown, firm silty clay loam. This layer con-
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tains coatimgs of light gray and streaks of strong brown
and numerous coarse fragments of sandstone. It is very
strongly acid.

These soils range from 42 to 72 inches in depth.  Depth
to the claypan ranges from 12 to 18 inches. In places the
soils contain a small amount of red shale.

These soils are mostly near the Gilpin soils. They are
better drained than the Nolo soils and are finer textured.
They are finer textured than the Cookport soils but lack
the very fism subsoil of those soils.

Cavode soils have moderately high moisture-holding
capacity for plants. Downward movement, of plant roots
and water is restricted by the firm claypan. These soils
warm up late in spring and become wet when rainfall is
moderate to high. Tf the soils are pastured during wet
periods, trampling by the cattle causes the soils to puddle.

These soils are poorly suited to deep-rooted crops and
to winfer grains. White pine, maple, basswood, and elm
are the dominant trees. There are also a few white and
red oaks.

Cavode silt loam, 0 to 3 percent slopes (CcA).—This
nearly level soil is on small saddles of tableland in the
Allegheny Plateau part of the county, mostly in the north-
western part. It is more poorly drained than the soil de-
scribed for the series because of slower runoff as well as
slow internal drainage. Also, mottles are several inches
nearer the surface. Seep spots and small wet areas are
common. During droughts the moisture-holding capacity
for plants is moderately low; consequently, 2 weeks of
drought seriously aflect plant growth.

Included with this soil in mapping are small areas of
wetter soils.

Tile drains can be used in wet spots of Cavode silt loam,
0 to 3 percent slopes, to remove excess water and thus im-
prove the tilth of the soil. Capability unit TTTw-1; wood-
land suitability group 9.

Cavode silt ﬁam, 3 to 8 percent slopes (CaB).—This
gently sloping soil is in the Allegheny Mountain section of
the county in the west-central, northwestern, and east-
central parts. Its profile is the one described for the
series.

Permeahility to water is moderate in the surface layer
and slow in the subsoil. The moisture-holding capacity
for plants is moderately low; consequently, 2 weeks of
drought seriously affect plant growth. This soil is moder-
ately acid to strongly acid. Crops on it respond slowly if
lime and fertilizer are added, but the fertility can be in-
creased gradually. This soil dries slowly in spring, and
early crops cannot be planted on it at the proper time.
TFurthermore, the soil becomes saturated during periods of
excessive rainfall.

Included with this soil in mapping are small areas of
soils that are more poorly drained than this soil.

A crop rotation of moderate intensity is needed on this
Cavode soil. Diversion terraces and graded stripcropping
help to control ervosion. Tile drains can be nused in wet
spots to improve tilth of the soil. Capability unit ITTw-2;
woodland suitability group 9.

Chenango Series

In the Chenango series are deep, nearly level to gently
rolling, well-drained, yellowish-brown, gravelly soils.

These soils are on high terraces along Pine Creek. They
formed in material from sandy and gravelly alluvium.

‘I'he plow layer is dark-brown, very friable gravelly loam
7 to 10 inches thick. Beneath thisis 8 to 7 inches of dark
yellowish-brown. gravelly loam. 'Fhe lower part of the
subsoil is dark-brown to reddish-brown, friable gravelly
Toam: 12 to 24 inches thick. This layer contains numerous
rounded pebbles 14 to 6 inches in diameter. The sub-
stratum is weakly stratified sand and gravel that in places
extends to 8 feet or more. A profile of a Chenango
gravelly loam is shown in figure 6.

Figure 6.—Profile of a Chenango gravelly loam exposed in founda-

tion excavation along Pine Creek north of Avis. The numbers on
the tape indicate depth in feet; lines are at 3-inch intervals,

Depth to stratified sand and gravel ranges from 12 to 48
inches. The color of the subsoil ranges between dark
yellowish brown and reddish brown,

The Chenango soils occupy nearly all of the terrace on
the west bank of Pine Creek north of Avis. A small area
of poorly drained Brinkerton soil is at the base of the hill
above the terrace. Allenwood, Watson, and Montevallo
soils are on the glaciated hills to the west.

These soils hold moisture for plants moderately well.
Crops on them respond well if fertilizer is added.

‘Chenango soils are well suited to all crops commonly
grown in the county. Alfalfa and other deep-rooted crops
are also well suited.

Chenango gravelly loam, 0 to 3 percent slopes (ChA}.—
This nearly level soil is on the terrace plain north of Avis
(Ag. 7). Its profile is similar to the one described for the
series, bub it is deeper, and the surface layer contains fewer
and. smaller pebbles. The surface layer is 8 to 10 inches
thick.

This soil dries out vapidly after a vain. Tt can be plowed
without compacting or otherwise damaging it. The
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Figure 7.—Typical landscape of a Chenango gravelly loam along
Pine Creek north of Avis in fields of corn and alfalfa.

moisture-holding capacity for plants is high. Crops on
this soil respond well if fertilizer is added. o

Toxceept for areas used for homesteads, all of this soil 1s
cultivated. The soil is suited to all crops commonly grown
in the county, and alfalfa grows well. Yields are high.
Capability unit 1Ts=2; woodland suitability group 1.

Chenango gravelly loam, 3 to 8 percent slopes (ChB).—
This gently sloping soil is at the upper end of the terrace 2
miles north of Avis. Its profile is the one described for the
series. Slopes are short and broken and average about 4
percent. Water infiltrates this soil rapidly. As a vesult,
runofl isnegligible.

Some of this soil is in woodland made up of maple,
hickory, pin oak, and white pine.  On idle land the plant
cover is goldenrod, dewberry, wild carrot, and timothy.
If this soil is cultivated, a rotation of 1 year each of o row
crop, a small grain, and hay is needed for the control of
erosion and to help maintain fertility. Also, farming
should be in strips parallel to the general slope.  Capabil-
ity unit ITe-2; woodland suitabilify group 1.

Comly Series

The Comly series consists of deep, moderately well
drained to somewhat poorly drained, nearly level to moder-
ately sloping, brownish soils that have a firm, compact sub-
soil. These soils are in depressions and on benches in the
brown shale hills between Beech Creek and Pine Creek.
They formed on old glacial till derived from davk-gray or
brown, moderately havd shale.

The plow layer is dark grayish-brown, friable silt Joam
8 to 11 inches thick. This layer contains a few shale
chips and numerous roots.

The upper part of the subsoil is yellowish-hrown, friable
silty clay loam 8 te 11 inches thick. It contains a few roots
and soma shale chips. The lower pavt of the subsoil is 6

to 12 inches of yellowish-brown, very firm silt loam that, is
very slowly permeable to water. The parent material is
yellowish-brown, very firm loam mixedl, with shale frag-
ments. The fragments make up as much as 30 percent of
the volume.

The texture of the surface layer is generally silt loam or
shaly silt loam. The texture of the subsoil is silty clay
loam or silty clay. Depth to the fragipan ranges from 16
to 24 inches, and depth to bedrock from 3 to 5 feet. Fine
fragments of shale and sandstone make up from 1 to 40
percent of the volume.

Comly soils ave near the well-drained, moderately deep
Hartleton soils and the shallow, well-drained Montevallo
soils. They do not have the darker brown color, the fine-
textured Su?)SO”, or the fragments of sandstone and quartz-
ite that arve typical of the Watson soils.

The Comly soils erode readily. The lower part of their
subsoil is slowly permeable and vestricts internal move-
ment of water. As a rvesult, the soils do not warm up
early in spring and ave seepy. Winter grains freeze out.
Theso sails are medinm acid to strongly acid.

Alfalfa and similar deep-rooted crops grow poorly on
these soils. The main plants in woodland are ved maple,
white pine, Virginia pine, hemlock, chestnut oak, dog-
wood, and juncberry.

Comly silt loam, 0 to 3 percent slopes (CmA)—This
nearly level soil is on the shale hills. The surface layer
generally contains fewer shale chips than that of the pro-
file described for the series, and the mottled layer is several
inches neaver the surface.

The moisture available for plants during droughts is
moderately low. Runoft and drainage of water through
the profile is moderately slow. This soil is wet 1 or 2
weeks longer in spring than well-drained soils, and winter
grains are more likely to freeze out.

Included with this soil in mapping are small areas of a
soil that is somewhat poorly dramed.

If Comly silt loam, 0 to 3 percent slopes, is cultivated,
diversion terraces are needed for removing excess water
and tile should be used to drain wet spots. Farming
should be parallel to the diversion tervaces or on a slight
grade for the control of erosion.  Tarming this soil exactly
on the contour holds back too much water and malkes the
soil wetter than normal. Capability unit ITw-2; wood-
land suitability group 9.

Comly silt loam, 3 to 8 percent slopes, moderately
eroded (CmB2).—This gently sloping soil is on ridgetops
and henches of the shale hills. Its profile is the one de-
sceribed for the series.

The available moisture for plants during droughts is
Jlow. Runofl is moderate, but movement of water through
the soil is moderately slow. On slopes facing sonth this
soil dries out several days later in spring than well-drained
soils, but on slopes facing north it dries out a week or 10
days later.

Included with this soil in mapping ave small areas of
slightly eroded Comly soils and areas of wetter soils.

It enough lime and fertilizer are added, moderate yields
of most crops are made on this Comly soil.  Yields of al-
falfa and similar deep-rooted crops are moderately high,
but yields of winfer grains arve lowered by winterkilling
or frost heaving. Diversion ferraces and graded strips
arve needed for control of runofl. A suitable 3-year rota-
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tion includes 1 year of a row crop and at least 1 year of
hay.  Capability unit ITe—~ ; woodland suitability group 9.

Comly silt loam, 8 to 15 percent slopes, moderately

eroded (CmC2).—This moderately sloping soil is on the

shale hills between IPine Creel and I3eech Creek, generally
in small areas at the base of slopes. Irosion has Tremoved
as much as 25 to 75 percent of the surface layer. Shale
chips are more numerous on the surface, and the depth to
underlying material is less than in the profile described
for the series. Also, the slope is steeper.  Runoff is rapid,
and wetness on this soil is probably caused by seepage
from adjacent slopes.

Included with this soil in mapping are smali areas of
a somewhat poorly drained soil.

A suitable crop rotation for this Comly soil should in-
clude at least 2 years of hay. Diversion terraces and
graded striperopping ave needed for the control of erosion.
Tile drains can be used to drain seep spots. Capability
unit ITTe-3; woodland suitability group 9.

Cookport Series

The Cookport series consists of moderately deep to deep,
moderately well drained to somewhat poorly drained,
nearly level to strongly sloping soils that have a Jmmp,m
These soils are on broad ridgetops of the ‘\”eﬂhclly Pla-
tean in the northern half of the county. They formed in
material derived from acid sandstone and siltstone.

The surface layer is composed of several layers. The
upper 1 or 2 inches is b]a(,]\,Jloose, friable loam that is very
strongly acid. Tt is underlain by 1 to 4 inches of light
brownish-gray, very friable, very strongly acid loam that
confains numerous sandstone fragments. Below this is
2 to 5 inches of yellowish-brown, friable sandy loam that is
very strongly acid. The total thickness of the surface
layers ranges from 5 to 10 inches.

The upper part of the subsoil is 12 to 18 inches of yellow-
ish-brown, friable fine gravelly clay loam that is strongly
acid. The lower part “of the subsoil is dark yellowish-
brown, firm to very firm gravelly sandy loam that is also
Sllongly acid. This I.n/er confains many mottles of yel-
lowish brown and light brownish gray. The substratum
is darvk-brown, firm fo very firm gravelly sandy loam that
is strongly acid.  Mottles ave generally lacking, but in a
few pll(,es the peds have black coatings. The material
in the substratum is like decomposed concrete and is as
difficult to work. Tt containg many stone fragments 14 to
10 inches or larger in diameter. The material un(lel]ymfr
this layer is mostly hard, gray acid sandstone, but in places
it is shale.

The texture of the surface layer is loam, sandy loam,
very stony sandy loam, or silt loam. Where the material
was derived from a large amount of shale, the texture of
the subsurface layers is as fine textured as clay loam in a
few places. The subsoil is dominantly yellowish brown,
but in some places where red shale outcrops it 1s yellowish
red. Depth to the fragipan ranges from 16 to 24 inches.
The Slope is mainly 2 to 7 percent, but in a few areas it
ranges to 25 percent.

The Coolport, soils are near the well-drained Dekalb
and Flartsells soils.  Small areas of poorly drained Nolo
soils are in the wetter spots of these soils. The Cookport,
soils are deeper than the Dekalb soils and are not so well

drained.
sells soils,

These soils are moderately permeable in their surface
layer and in the npper part of the subsoil. Permeability
of water through the lower part of the subsoil is slow to
very slow. The moisture- holding capacity for plants is
moderato to moderately high. Tixcess moisture drains
from the soils very slowly. As a result, many areas are
waterlogged late in spring. It is impr actical to cultivate
and mef these soils e(nly in spring, and plants on them
bud and flower late. Crops on these soils respond well
if lime and fertilizer are added, although the response gen-
erally does not last long. Conscquenﬂy frequent app]lcw-
tions of lime and fertilizer ave needed.

Most areas of these soils have not been disturbed by
plowing. The soils are well suited to trees, but they are
poorly Suited to deep-rooted legumes. The dominant trees
are white oalk, red oak, white pine, soft, maple, beech, and
hemlock.

Cookport loam, 0 to 3 percent slopes (CoA).—This
nearly level soil is in the Allegheny Plateau part of the
county. Because of slower runoff, the surface layer is
thicker than that in the profile described for the series and
the fragipan is neaver the surface. Also, the Inyer beneath
the dark surface layer is a lighter yellow and mottling in
the subsoil is more distinct.

This soil dries out late in spring and is waterlogged
quickly during periods of excessive rainfall. It holds a
moderate amount of moisture for plants. Internal drain-
age is slow. Crops on this soil respond moderately well
i lime and fevtilizer ave added, but the soil does 1ot hold
plant food long.

Deep- rooted plants grow poorly on this soil. ~Generally
much winter grain is d‘unmred by winterkill. Removing
excess water is the major problem. Capability unit
ITw-2; woodland suitability group 9.

Cookport loam, 3 to 8 percent slopes (CoB).—This
gently sloping soil is in the Allegheny Plateau part of the
county. lts ploﬁlc is the one described for the series.

The moisture-holding capacity for plants is moderate.
The soil dries out slow]y inspring. Asavesult, preparing
the seedbed and planting are delayed. Crops on this soil
respond moderately well if lime and fertilizer ave added,
but the response does not last long, and frequent, n.pp]ica-
tions are necessary.

Most, of this soil is wooded, but small areas have been
cultivated. This soil is suited to most cr ops grown in the
county, though deep-rooted legumes grow pooﬂy and win-
ter grains freeze out. Diversion terraces and graded strips
are needed to hel p remove excess water and control erosion.
Capability unit ITe—4; woodland suitability group 9.

Cookport loam, 3 t.o 8 percent slopes, moderately
eroded (CoB2).—This gently sloping soil is in the Alle-
gheny Plateau part of The county in areas used for crops.
Plowing has mixed the original surface layers into the
p] esent, plow layer. In p]acm erosion has removed all but

2 to 4 inches of the original smface layer, and in these
phces the fragipan is 6 (6 8 inches nearer the surface.

Permeability is moderate in the surface layer and upper
part of the subsoil but is slow in the lower part of the sub-
soil.  Runoff is medium to rapid; consequently, erosion is
a hazard. DBecause of slow lntemal drainage, the soil
warms up late in spring. Preparation of the seedbed and
planting are therefore “done late in spring. The soil has

Also, they are not so well drained as the Iart-
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poor to moderate capacity for holdin% plant nutrients.
Crops on it respond moderately well if Time and fertilizer
are added, but the response does not last long.

This soil is poorly suited to deep-rooted legumes, and
winter grains frequently freeze out. Capability unit
ITe—4; woodland suitability group 9.

Cookport loam, 8 to 15 percent slopes (CoC).—This
moderately sloping soil is in the Allegheny Plateau part
of the county. It is 6 to 12 inches less deep and has more
channery fragments on the surface and throughout the
profile than the profile described for the series. ~Also, the
Tower part of the subsoil, ov fragipan, is somewhat nearer
the surface, and it is very firm and has fainter mottles.

This soil holds a moderate amount, of moisture for
plants. Internal drainage is somewhat more rapid than
m the less sloping Cookport soils. Rumnoff is medium.
Crops on this soil respond moderately well if lime and
fertilizer ave added. The response, however, does not last
long, and small but frequent applications of lime and fer-
tilizer are needed. A suitable votation would include 1
year of a vow crop and at least 2 years of hay in 4 years.

This soil is poorly suited to deep-rooted crops, and win-
ter grains freeze out. Capability unit ITTe~3; woodland
suitability group 9.

Cookport very stony loam, 0 to 8 percent slopes
(CpB).—This nearly level to gently sloping soil is in the
Allegheny Plateau part of the county. It contains many
stones, but its profile is otherwise similar to the one de-
scribed for the series.

Permeability of this soil to water is moderately slow, and
the available moisture-holding capacity for plants is mod-
erately high.

The soil contains many stone fragments that arve 15
inches or mure long. Machinery cannot be used on it, and
intevtilling of crops is not, feasible. Because of the stones,
this soil is hetter suited to pasture or trees than to row
crops. Capability wnit VIs-2; woodland suitability
group 9.

Cookport very stony loam, 8 to 25 percent slopes
(CpC).—This moderately sloping to moderately steep soil
is in the Allegheny Platean part of the county. The soil
is 6 inches to 1 foot less deep than the soil described for
the series.

Permeability of this soil to water is moderate to a depth
of 20 inches, and it is slow below that depth. The mois-
ture-holding capacity is moderately high.

Large fragments of sandstone occupy as much as 15 per-
cent of the surface; consequently, the use of this soil is
limited to trees and pastuve. Capability unit VIs—2;
woodland suitahility group 9.

Dekalb Series

In the Dekalb series are moderately deep, well-drained,
yellowish-brown, sandy, nearly level to steep soils. These
soils generally have many fragments of sandstone through-
out the profile. They are on plateaus and on the sides of
mountains in the Allegheny Plateau section and the Ridge
and Valley province. Dekalb soils formed in material de-
rived mainly from hard gray sandstone but partly from
shale.

In wooded areas a litter of havdwood leaves 1 to 2
inches thick covers the surface. Beneath the leaves is 14
to 1 inch of black leaf mold, which is underlain by a

thin layer of very dark gray sandy loam. Beneath these
layers 15 yellowish-brown very stony sandy loam 5 to 7
inches thick. In cultivated areas the plow layer is dark
grayish-brown sandy loam. The subsoil is 10 to £0 inches
of yellowish-brown, friable very stony fine sandy loam or
heavy sandy loam. This layer contains a few lenses of
sandy clay loam. A thin substratum of brown very stony
sandy loam lies above the hard sandstone bedrock.

Delalb soils range from 14 to 36 inches in depth. The
pieces of sandstone in the soils range from a few small
fragments to numerous large bhoulders. The very dark
gray or whitish, leached layer beneath the leaf litter ranges
from a trace to 4 inches in thickness. The texture of the
subsoil ranges from very stony sandy loam to sandy clay
loam.

These soils are near the well-drained Hartsells and Lee-
tonia soils, the poorly drained Nolo soils, and the moder-
ately well drained to somewhat poorly drained Cookport
soils. They have a thinner, leached surface layer than the
Leetonia soils. They are shallower than the Hartsells
soils, and their subsoil is less clayey.

These soils ave low in plant nutrients and are too shal-
low and coarse textured to hold much moisture for plants.
They are very strongly acid to extremely acid. Crops on
these soils respond well if lime and fertilizer are added,
but frequent applications are needed.

Most areas of the Dekalb soils are wooded, but some
nearly level areas are in crops. The soils are moderately
well suited to potatoes if the supply of maisture can be
maintained ; they arve poorly suited to alfalfa. Yields of
other crops are low to moderate.

Dekalb channery loam, 0 to 3 percent slopes (DaA).—
This nearly level soil is on mountaintops in the Allegheny
Platean and on ridgetops in the Ridge and Valley province
near the Hartsells, Coolkport, and Nolo soils. It is some-
what finer textured than the soil described for the series,
and it grades toward the Hartsells series. Many sand-
stone fragments from 14 to 4 inches in diameter and a few
largo sandstone fragments are on the surface and scattered
throughout the profile.

The texture of the surface layer is silt loam, sandy loam,
or loam, and that of the subsoil is sandy loam to sandy clay
loam: A few faint mottles of pale brown and strong
brown are just above bedrock.

The moisture available for plants is moderate to low.
This soil is easy to till, but its ability to hold plant nu-
trients is poor.

Included with this soil in mapping are small areas of
Lehew soils that arve cultivated.

Most areas of Dekalb channery loam, 0 to 3 percent
slopes, arve wooded; however, small areas are used for
crops. Yields of all eultivated crops are low, and alfalfa
grows poorly. Contour strips and diversion terraces are
needed for control of erosion. Much lime is needed to cor-
rect acidity. Capability unit ITs—; woodland saitability
group 8.

Dekalb channery loam, 3 to 8 percent slopes (DcB).—
This gently sloping to moderately sloping soil is near the
Cookport, and Hartsells soils on mountaintops in the Al-
legheny Platean section and on ridgetops in the Ridge and
Valley province. Numerous fragments of sandstone occur
throughout the solum. This soll is from 18 to 30 inches
deep, but, it is deeper in many small areas. In places the
surface layer is silt loam, and the subsoil is sandy clay loam
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that contains a few, fine, faint mottles. This soil holds
little moisture for plants and is very acid.

Included with this soil in mapping ave small areas of
Nolo soils that are in low spots in areas of this soil,

Most of this Dekally soil is woodland covered mainly
with white oak and red oak, but also with some chestnut
oak, aspen, Virginia pine, pitch pine, ironwood, and sas-
safras.  Mountain-laurel, rhododendron, ironwood, and
sassafras are common in the understory. Teaberry, par-
tridgeberry, and blueberry are also common. Cleared
arvens of this soil are mainly in pasture. If enough mois-
ture and fertilizer are available for plants, yields of pota-
toes are fair. Yields of other crops are himited by the
short growing season and the lack of moisture during
droughts. Diversion terraces and stripcropping are
needed for control of excess water and to reduce erosion.
Capability unit ITe~6; woodland suitability group 5.

Dekalb channery loam, 3 to 8 percent slopes, mod-
erately eroded (DoB2).—This gently sloping soil is in the
Allegheny Plateau section and the Ridge and Valley prov-
ince. Most areas are under cultivation, or have been cul-
tivated, and from 25 to 75 percent of the surface layer has
been lost through erosion. The plow layer is 6 to 8 inches
of sandy loam. It overlies a subsoil of yellowish-brown
sandy loam or sandy clay loam. In places the texture of
the surface layer is silt loam,

This soil ranges from 16 to 22 inches in depth. Many
small fragments of sandstone and a few larger stones are
in the soil, but these do not seriously hinder cultivation.
Stones picked from cropland border many of the fields.

This Dekalb soil is droughty, is strongly acid, and has
poor ability to hold moisture for crops during droughts.
Ability to hold plant nutrients is also poor. Many fields
that were previously in crops have been planted to pines.
On idle fields blueberry and sweetfern are the major
plants, but soon aspen and gray birch grow, and some Vir-
ginia pine, sassafras, and staghorn sumac. Red and white
oaks eventually are dominant.

Yields of potatoes are fair if enough moisture can be
maintained for plants during droughts in summer, and if
cnough fertilizer is added. Yields of other crops com-
monly grown are poor. Diversion terraces and stripcrop-
ping are needed for control of excess water and to reduce
crosion. Capability unit ITe-6; woodland suitability
group 5.

Dekalb channery loam, 8 to 15 percent slopes {DaC).—
This moderately sloping soil is in the Allegheny Plateau
in the northern part of the county and in the Ridge and
Valley province. It contains few or no large stones, but its
profile 1s otherwise similar to the one described for the
series. Small sandstone fragments are numerous.

Included with this soil in mapping ave small areas of
Lehew soils that are cultivated.

The cover of woodland on Dekalb channery loam, 8 to
15 percent slopes, is made up of white oak, red oak, pitch
pine, chestnut, oak, and mountain-lanrel. Yields of pota-
toes are moderate. Yields of other crops, including al-
falfa, are poor because the soil cannot hold enough mois-
ture for plants during droughts in summer. The soil also
is very acid and low in plant nutrients. It holds fertilizer
poorly for plant growth; consequently, frequent applica-
tions arve needed. Diversion terraces and stripcropping
are needed for control of excess water and to reduce ero-
sion. Large amounts of lime ave needed if the soil is cul-
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tivated. woodland suitability
group 5.

Dekalb channery loam, 8 to 15 percent slopes, mod-
erately eroded (DaC2).—This moderately sloping soil is
on tablelands in the Allegheny Plateau section and in the
Ridge and Valley province. It is relatively free of large
stones, but it is otherwise similar to the soil described for
the series. 'Small channery fragments less than 6 inches
in diameter are numerous, On the borders of fields are
many stone fragments 6 inches or more in length that were
placed there after being picked from the soil. From 25
to 75 percent of the former surface layer has been lost
through erosion, and the plow layer is now 5 to 7 inches
of sandy loam. This soil 1s from 14 to 20 inches deep.

This soil does not hold enough moisture for plants dur-
ing periods when rainfall islow. TItisvery acid and islow
in plant nutrients. As a rvesult yields of potatoes and
other crops are low to moderate. On idle fields sweetfern,
broomsedge, blueberry, and povertygrass are the major
plants. Soon, however, aspen, gmyﬁ)i.rch, and staghorn
sumac become established and are followed by red oak,
white oak, chestnut oak, and pitch pine. Red and white
oaks eventually ave dommant.

If this soil is used for crops, diversion terraces and strip-
cropping are needed for control of excess water and to
reduce erosion. Capability unit ITIe~5; woodland suita-
hility group 5.

Dekalb channery loam, 15 to 25 percent slopes (DaD).—
This moderately steep soil is in the Allegheny Plateaun
section and the Ridge and Valley province near the Dekalb
very stony soils. The surface layer is 5 to 7 inches thick,
and it contains many fragments of channery sandstone.
The subsoil also contains many fragments of sandstone.
Depth to bedrock ranges from 14 to 20 inches.

This soil is moderately low in moisture-holding capacity
for plants, and permeability to water is moderate. Short
droughts seriously affect plant growth.

Included with the soil in mapping are small areas of
Lehew soils that are cultivated.

On idle fields of this Dekalb soil, the cover is mostly
sweetfern, broomsedge, blueberry, and povertygrass.
This soil is suited to permanent hay, pasture, or trees, but
row crops can be grown occasionally. Capability unit
IVe-5; woodland suitability group 5.

Dekalb very stony soils, 0 to 8 percent slopes (DkB).—
These nearly level to gently sloping soils are on tablelands
in the mountainous part of the county. Many sandstone
fragments 15 inches in length or longer are on as much as
15 percent of the surface. Depth to bedrock ranges from
2 to 314 feet. The surface layer and subsoil are variable
in texture.

Included with these soils in mapping are small areas of
Dekalb very stony sandy loam and Cookport and Hart-
sells soils.

Dekalb very stony soils, 0 to 8 percent slopes, are
droughty in midsummer because they cannot hold large
amounts of moisture for crops. Because of the stones, these
soils are difficult or impossible to cultivate. They are lim-
ited to use for pasture or trees, since they are not suited
to row crops. Capability unit VIs-3; woodland suitability
group b.

Dekalb very stony soils, 8 to 25 percent slopes {DkC).—
These moderately sloping to steep soils are on tablelands
of the Allegheny Plateau section and the Ridge and Valley

Capability unit I1Te-5;
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province. The profile of these very stony soils is like that
described for the series. Sandstone fragments 15 inches
long or longer are on as much as 15 percent of the surface.

Small areas of Cookport soils are included with these
soils in mapping.

Dekall very stony soils, 8 to 25 percent slopes, are
drvoughty and ave low in fertility. Chestnut oak, white
oak, red oal, pitch pine, mountan-laurel, and rhododen-
dron are the main trees and shrubs. Capability unit
VIs-3; woodland suitability group 5.

Dekalb very stony soils, 25 to 100 percent slopes
(DkE).—These very steep soils are on the sides of moun-
tains in the Allegheny Plateau and on ridges of the Ridge
and Valley province. The acreage is large. TLarge boul-
ders and fragments of sandstone occupy as much as 15 per-
cent of the profile. These soils ave from 1 to 2 feet deep,
and sandstone outerops arve numerous in places. They are
deepest near the base of steep slopes. Shallower aveas are
at t}le top or brow of the slopes.

These soils ave very acid and ave low in fertility. They
cannot, hold moisture for plants during droughts; conse-
quently, they arve dry in summer when plants need
moisture.

Tncluded with these soils in mapping arve small areas of
Dekalh very stony loam and of Stony land.

These Dekalb very stony soils are all forested, but they
are only moderately well suited or poorly snited to trees.
Chestnut oak, red oak, white oak, pitch pine, white pine,
mountain-laurel, and rhododendron are the main trees.
Capability unit VIIs—1; woodland suitability group 8.

Gilpin Series

The Gilpin series consists of moderately deep, well-
drained, brownish, nearly level to moderately steep, silty
soils. ‘These soils formed in material from acid gray shale
and siltstone. ‘They are in upland aveas in the central and
novthern parts of the connty.

The surface layer is dark grayish-brown, friable silt
Toam 1 to 2 inches thick. Beneath thisis 3 to 6 inches of
brown, friable silt loam. This layer contains from 5 to
10 percent of shale chips and numerous voots. If is
strongly acid. The subsoil is yellowish-brown, friable
very shaly silty clay loam that is 10 to 15 inches thick and
is strongly acid. The substratum is a mixture of dark
yellowish-brown fine soil particles and shale chips.

The texture of the surface layer is silt loam. The num-
ber of shale chips and small sandstone fragments increases
with inereasing depth. Depth over bedrock ranges from
20 to 36 inches. These soils are finer textured and have
fewer large coarse fragments than the Dekalb soils.

Gilpin soils have moderately low moisture-holding ca-
pacity for plants. They ave easy to till, and the sloping
soils erode easily. The soils are moderately acid to
strongly acid, but applying lime easily corrects acidity.
Crops on thesoe soils vespond well if fertilizer is added.

These soils produce moderate yields of farm crops com-
monly grown in the county. A few areas are used for
crops, but most areas ave in woodland made up of red oak,
white oak, wild cherry, beech, white pine, pitch pine, red
maple, dogwood, and juneberry. Sweetfern, broomsedge,
dewberry, and huckleberry grow on idle fields.

Gilpin silt loam, 0 to 3 percent slopes (GpA).—This
nearly level soil is in the Allegheny Plateau in the west-
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ern, central, and northern parts of the county. The sur-
face layer and subsoil are deeper, and depth to hard rock
is greater, but this soil is otherwise similar to the soil
described for the series.

Poermeability to water and plant roots is good, and the
moisture-holding capacity is moderately high. The soil
is easy to work. Runofl Is slight.

This soil is snited to most crops commonly grown in
the county. Alfalfa grows moderately well. A crop
rotation of moderate intensity is generally needed. Capa-
bility unit 1Ts-1; woodland suitability group 5.

Gilpin silt loam, 3 to 8 percent slopes (GpB).—This
gently sloping soil is in the Allegheny Platean in. the west-
ern, central, and northern parts of the county. Its profile
is the one described for the series.

Permeability to water and plant roots is good, and the
moisture-holding capacity for plants is moderate. Runoft
is alsomoderate. The so1l is easy to work.

This soil is suited to most crops commonly grown in
the county. Alfalfa grows moderately well. A crop
rotation of moderate intensity is generally suitable. Di-
version terraces and contour strips are needed for control
of runoff and to veduce erosion. Capability unit ITe-5;
woodland suitability group 5.

Gilpin silt loam, 8 to 15 percent slopes [GpC).—This
moderately sloping soil is in the Allegheny Plateau in the
western, central, and northern parts of the county. It is
more shallow and contains more coarse fragments than
the profile described for the sevies.

Permeability to water and plant roots is good, but, the
moisture-holding capacity for plants is moderately low.
Runoff is moderately vapid. As a result, the soil erodes
readily. Thesoil iseasy to work.

This soil is suited to most crops commonly grown in
the county. Alfalfa grows moderately well 1f lime and
fertilizer ave applied. A crop rotation of low intensity
can be used. Diversion terraces and contour strips are
needed for control of excess runofl and to reduce erosion.
Capability unit ITTe—4; woodland suitability group a.

Guthrie Series

The Guthrie series consists of poorly drained, grayish-
brown, gently sloping to moderately sloping soils, which
have a Hrm silty clay subsoil that contains much lime.
These soils are in upland areas near seeps in the limestone
valleys, and a f:mil.'{y Iavge arven is in the eastern end of
Nittany Valley.

The plow layer is 7 to 9 inches of very dark grayish-
brown, friable silt loam that is nearly neutral. It con-
tains numerous roots. The upper part of the subsoil is
brownizh, slightly firm silty clay loam or silty clay 10 to
18 inches thick. This layer is sticky and plastic when wet
and is slightly acid to neutral. The lower part of the sub-
soil is 12 to 21 inches of olive-brown o1 brown, firm silty
clay that is mottled with gray. It is sticky and plastic
when wet and is medium acid to neutral. The substratum
is brown, firm silty elay to a depth of 48 inches or more
and is sticky and plastic when wet. The underlying
material is hard, gray, massive limestone.

The texture of the surface layer ranges from silt loam to
silty clay loam. Depth of the soil ranges from 36 to 72
inches. Depth to motiling ranges from 8 to 15 inches.
These soils range from medinm acid to slightly alkaline.
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Guthrie soils are near the deep, well-drained Hagers-
town and Murrill soils. They are finer textured than the
Andover soils, have fewer coarse fragments, and are much
less acid.

Permeability to water and plant roots is moderate to a
depth of 10 inches but is slow below that depth. The
moisture-holding capacity for plants during droughts is
moderately low.  Crops on the Guthrie soils responﬁ mod-
erately well if fertilizer is added.

Some areas of these soils are used for crops, and some
ave left, idle. If drained, the Guthrie soils are productive
for general farm crops. They have o high content of
organic matter, and little lime is needed. On idle land
the vegetation is elderberries, sedgegrass, orchardgrass,
and whiteclover,

Guthrie silt loam, dark surface, 3 to 8 percent slopes,
moderately eroded (GuB2).—This is the only Guthrie soil
mapped in the county. It is gently sloping and is in up-
land areas in the limestone valleys. Its profile is the one
descrited for the series.

Permeability to water and plant roots is moderate to a
depth of 6 to 8 inches but is slow below that depth. The
moisture-holding capacity for plants is moderately low to
low during droughts. Cpl"ops on this soil respond moder-
ately well 1f fertitizer is applied.

Unless this soil is drained, it is poorly suited to alfalfa,
but it is moderately well suited if drained. Tile can be
nsed to provide drainage. A crop rotation of low inten-
sity is required. Diversion terraces are needed for re-
moving excess water and to reduce erosion. Capability
unit IVw-2; woodland suitability group 10.

Hagerstown Series

The Hagerstown series consists of deep, well-drained,
neariy level to steep silt loams ov silty clay loams that have
a yellowish-red clayey subsoil. These soils are in upland
areas of the limestone valleys in the southern part of the
.county. ‘They formed in material derived from limestone
and shaly limestone.

The plow layer is dark grayish-brown, granular silt
loam 5 to 9 inches thick. This layer is slightly sticky
when wet and contains numerous roots and wormholes.
The subsoil is 10 to 18 inches of yellowish-red, blocky silty
clay loam. If is firm when moist and hard when dry.
The upper part contains numerous roots that decrease m
number with increasing depth. The underlying material
is hard gray limestone.

Depth to limestone ranges from 8 to 6 feet or more.
Rock outerops and ledges range from a few to many. The
color of the subsoil ranges from yellowish brown to red,
ancdl the reaction, from medimm acid to neutral. The
acidity in the upper layers depends on the amount of lime
that hag been applied.

Hagerstown soils are near the moderately well drained
Wiltshire and poorly drained Guthrie soils. They ave
also near the Murrill soils, which are on the lower slopes
&t the base of mountains. Hagerstown soils ave finer tex-
tured. and redder than the Murrill soils. Also, they are
finer textured than the Allenwood soils and arve less acid.

Hagerstown soils hold sufficient moisture for crops.
They hold fertilizer exceptionally well and release plant
nutrients for crops slowly.  Little fertilizer is lost through
leaching. The subsoil is very sticky and very plastic when

wet, but during droughts in summer it becomes very firm.
These soils become cloddy if worked when too wet.

These soils arve important to the agriculture of the
county. If not severely eroded, they produce high yields
of all crops commonly grown in the area. Alfalfa and
other deep-rooted crops grow well. Ioven though these
soils formed in material derived from limestone, they need
moderate amounts of lime.

Hagerstown rocky silt loam, 5 to 15 percent slopes
(HaC).—This moderately sloping soil is in upland areas of
the limestone valleys and in narrow areas parallel to
streams or other drainageways. Large limestone frag-
ments and ledgy outcrops are common. This soil ranges
in depth from shallow near the edge of the ledges to deep
in areas between the ledges. Irosion is slight in most
areas, but in some areas most of the surface layer has been
lost through erosion. In color, texture, and consistency
the subsoil is similar to that of the Hagevstown soil de-
scribed for the series. The moisture-holding capacity of
this soil is high to moderate.

Alfalfa and other deep-rooted crops grow well on this
soil.  Because of ledgy outcrops and fragments of lime-
stone, frequent plowing is not advisable. A crop rotation
that includes 3 years of hay is needed. Reseeding should
be done in contour strips. Capability unit IVes-1; wood-
land suitability group 2.

Hagerstown rocky silt loam, 15 to 25 percent slopes
{HaD).—This moderately steep to steep soil is in upland
areas of the limestone valleys, mostly in narvow bands
parallel to streams. The soil has many ledgy outcrops and
1s 12 to 18 inches shallower, but it is otherwise similar to
the one described for the series. Depth of the soil ranges
from very shallow near the edges of the outcrops to deep
between them. The moisture available to plants is moder-
ata to low.

Because of the many outerops of limestone, farming with
machinery is mnot feasible. Furthermore, machinery
cannot be used to make improvements on the soil. This
soil is therefore best suited to pasture. Capability unit
VIes-1; woodland suitability group 2.

Hagerstown rocky silty clay loam, 25 to 70 percent
slopes (HcE).—This steep to very steep soil is in upland
areas of the limestone valleys, generally in long narvow
bands parvallel to streams. It is very shallow to shallow
over limestone. Its depth ranges from 8 to 16 inches.
Permeability of this soil is moderate, and the moisture-
holding capacity for plants is low.

The many chips and outcrops of limestone make this soil
best suited to trees.  Suitable kinds of trees arve given in the
section “Woodland Uses of the Soils.” Capability unit
Vl1les-1;woodland suitability group 2.

Hagerstown silt loam, 0 to 3 percent slopes (HeA).—
This nearly level soil is on top of the limestone ridge in the
center of Nittany and Sugar Valleys. Its profile 1s some-
what deeper than that described for the series, and the sur-
face layeris browner and more silty.

The moisture-holding capacity for plants is very good.
Infiltration of water and internal drainage ave moderate;
consequently, runofl is moderate to slow. Iertility is high,
and crops on this soil respond moderately well if fertilizer
isadded. If thissoil is enltivated when too wet, it becomes
compuact and cloddy.

This soil is well suited to all crops commonly grown in
the county. Alfalfa and other deep-vooted crops grow
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well. The soil is suited to continuous row crops, but cover
crops and crop residues are also needed for maintaining
tilth of the soil. Capability unit I-1; woodland suitabil-
ity group 2.

Hagerstown silt loam, 0 to 3 percent slopes, mod-
erately eroded (HeA2).—This nearly level soil is on the
ridge of the limestone valley in Nittany and Sugar Valleys.
Its subsoil and substratum are the same as those of the
profile described for the series. 'The reddish subsoil is ex-
posed on small knolls.

" Permeability to water and plant roots is moderate. The
moisture-holding capacity for plants is moderate, and fer-
tility is high. The surface layer is hard when dry but is
very sticky and plastic when wef; consequently, if the soil
is cultivated when too moist, it becomes cloddy.

This soil is well suited to alfalfa and other deep-rooted
crops. A crop rotation is needed that includes more hay
crops than other crops.  Crop residues should be returned
to the soil to help maintain the content of organic matter.
Capability unit ITe~1; woodland suitability group 2.

Hagerstown silt loam, 3 to 8 percent slopes, mod-
erately eroded (HeB2).—This gently sloping soil is in the
limestone valleys. Its profile is the one described for the
series. In most areas much of the original surface layer
has been removed by erosion, but in some areas this layer
is only slightly eroded. In areaswhere plowing hasmixed
the surface layer and subsoil, the present surface layer is
finer textured than the original one. Runoff is medium,
and erosion is o hazard. Tf this soil is cultivated when too
moist, it, is likely to compact and become cloddy. During
extended droughts, the subsoil becomes hard and has many
cracks that extend from the surface to a depth of several
feet. Also, during droughts the surface layer tends to
crust, and rainwater from hard thunderstorms runs off
rather than penetrates the soil.  This resistance to wetting
can be improved by plowing under the surface layer or
mixing more organic matter into it to reduce crusting.

This soil is important to the agriculture of the county,
and large areas ave cultivated .inbNitt;n,ny and Sugar Val-
leys. It is a fertile soil; consequently, yields of all crops
commonly grown in the county are good. Alfalfa and
other deep-rooted crops grow well. Contour stripcrop-
ping and diversion terraces that have proper outlets are
needed. Capability wnit ITe-1; woodland suitability
group 2.

Hagerstown silt loam, 8 to 15 percent slopes, mod-
erately eroded {HeC2).—This soil has lost from one-fourth
to three-fourths of the surface layer through erosion. In
cultivated areas reddish-brown clayey subsoil is exposed
on small knolls; between the knolls the soil has a darker
surface layer. The soil on the knolls is less deep than the
soil between the knolls. It also contains less organic mat-
ter, has less moisture-holding capacity, and has lower
fertility. Yields, therefore, are also lower. On a few of
the knolls there is an outcropping of limestone. Small
limestone chips and a few chert fragments are on the sur-
face of thissoil.

The subsoil of this soil is hard when dvy and very sticky
and plastic when wet. It becomes very cloddy if plowed
when foo wet, and plowing is not feasible if the soil is too
dry. This soil is somewhat resistant to wetting after
droughts, and subsequent runoff is moderately rapid to
rapid. Wide cracks appear in the surface durving
droughts.

SOIL SURVEY

Included with this soil in mapping are some areas of
Hagerstown clay loam.  Also included are small aveas of
gently sloping Flagerstown silt loam,

Hagerstown silt loam, 8 to 15 percent slopes, moderately
eroded, is well suited to alfalfa and other deep-rooted
crops. A crop rotation of medium intensity is needed.
Because the major hazard is erosion, diversion terraces and
contour stripcropping are needed for reducing runoff.
Capability unit ITTe-1; woodland suitability group 2.

Hagerstown silt loam, 15 to 25 percent slopes, mod-
erately eroded (HeD2).—This moderately steep soil is in
upland aveas of the limestone valleys. Most of the surface
layer has been removed through evosion, and the reddish-
brown subsoil is exposed in many places. Many small
fragments of chert and chips of limestone are on the sur-
face. In a few aveas limestone bedrock is only a few
inches from the surface. This soil is not so deep as the
one described for the series; it ranges from about 16 to
36 inches in depth.

Because the content of organic matter in the surface
Inyer is low, this soil dries out vapidly in snmmer. The,
subsoil is hard when dry and sticky and plastic when wet;
consequently, it hecomes very cloddy if culfivated when
too wet and cannot be cultivated at all if it is too dvy.

Included with this soil in mapping ave small areas of
severely eroded Hagerstown silty clay loam.

Hagerstown silt loam, 15 to 25 percent slopes, moder-
ately eroded, is well suited to alfalfa and other deep-rooted
crops. A crop rotation that includes 3 or more years of
hay is needed. Diversion terraces and contour striperop-
ping ave needed for the control of runoff and to reduce
erosion. Capability unit IVe-1; woodland suitability
group 2.

Hagerstown silty clay loam, 3 to 8 percent slopes,
moderately eroded (HgB2).—This gently sloping soil is in
upland areas of the limestone valleys. Its pl.'oﬁ]e is sim-
ilar to thé one described for the series, but the surface
layer and subsoil are finer textured. Also, it has & more
blocky structure and a more plastic and darker red subsoil.
Limestone chips are common in some places.

Both the surface layer and subsoil ave very sticky and
blastic when wet; consequently, the soil becomes cloddy
1f plowed when too wet and cannot be cultivated at all if
too dry. Even if the moisture content is satisfactory,
plowing is difficult. This soil has low to moderate ability
to hold moisture for plants. Asa vesult, summer dronghts
of only moderate duration seriously affect crop yields.

A crop votation that includes at least 2 years of hay is
needed. Contour stripcropping is needed to reduce ero-

sion, retain moisture, and maintain yields. Diversion
terraces can be used for control of excess vanoff.  Capabil-

ity unit ITTe-6; woodland suitability group 2.

Hagerstown silty clay loam, 8 to 15 percent slopes,
moderately eroded (HgC2).—This moderately sloping soil
is in upland areas in the limestone valleys. Reddish sub-
soil is exposed on top of knolls, and hetween the knolls the
soil is davker in color. The surface layer is sticky and
plastic when wet. The subsoil is very sticky and very
plastic when wet and is hard when dry. In many places
numerous limestone fragments are on the surface. There
are outcrops of bedrock in a few areas.

This soil is difficult to plow, even if the moisture content
is vight for plowing. Its ability to rvetain moisturve for
plants is small. Consequently, crops on this soil are sub-
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ject to droughts in summer, are stunted in growth, and
have light-green or brown foliange. Wide cracks also ap-
pear in the surface of this soil dnring droughts. The
content, of organic matter is low. Runofl is rapid. Dur-
ing rainstorms a large amount of water runs off hecause
the soil is resistant to wetting after it has dried out.

Included with this soil in mapping are small areas of
Hagerstown silty clay that ave severely eroded or that are
slightly eroded.

Hagerstown silty clay loam, 8 to 15 percent slopes, mod-
evately eroded, is well suited to deep-rooted legumes. A
crop rotation that includes 8 or more years of hay is needed.
Reseeding in contour strips slows runoff.  Where they can
be installed, diversion terraces help to control runofl and
reduce erosion. Capability unit 11Te-6; woodland snit-
ability group 2.

Hagerstown silty clay loam, 8 to 15 percent slopes,
severely eroded (HgC3).—This moderately sloping soil is
in the uplands in the limestone valleys. Its profile is 6 to
12 inches more shallow than that described as representa-
tive for the series. The reddish plow layer consists of
material from the subsoil, which was exposed by erosion.
Some limestone chips are on the surface, and limestone rock
outerops in a few places.

This soil is very sticky and plastic when wet and is hard
when dry.  Permeability to water is moderate, and plant
roots can penetrate to bedrock. The moisture available
for plants during droughts is moderately low, but the fer-
tility of the soil is high. Runoft is rapid, and erosion is
the major hazard.

Because of severe erosion, this soil is better suited to
permanent hay than to vow crops.  Alfafa and other deep-
rooted legumes grow well. Reseeding should be done 1n
contour strips. Capability unit IVe-6; woodland suit-
ability group 4.

Hagerstown silty clay loam, 15 to 25 percent slopes,
severely eroded (HgD3).—This moderately steep soil is in
upland arveas of the limestone valleys. It generally is red-
dish brown. Tts profile is 12 to 16 inches more shallow
than that described for the series. There arve a few ount-
crops of limestone rock, but these do not seriously interfere
with farming.

This soil is hard when dry and very sticky and plastic
when wet; consequently, plowing is difficult.” Permeabil-
ity to water is moderate, and plant roots can penetrate to
bedrock. The moisture-holding capacity for plants dur-
ing droughts is moderately low. Runoff is rapid, and
erosion is the major hazard.

This soil is better suited to permanent hay than to row
crops, and deep-rooted legumes grow well. Reseeding
should be done 1n contour strips. %{Lp&bi]i'ty unit Vle-3;
woodland suitability group 4.

Hartleton Series

In the Hartleton series are deep, well-drained, brownish,
nearly level to moderately sloping soils that have a mod-
erately fine textured, channery subsoil. These soils arve in
the shale hills between Beech Creek and Pine Creek. They
formed in material from acid gray and brown shale.

The surface layer is brownish, granular channery silt
loam 5 to 9 inches thick. This layer contains many shale
fragments and is moderately acid to strongly acid. The
upper part of the subsoil is 13 to 18 inches of brown, fri-

75

able channery silt loam that contains 20 to 40 percent of
shale fragments. It is medium acid to strongly acid. The
lower part of the subsoil is dark-brown or reddish-brown,
friable channery loam or silt loam 11 to 20 inches thick.
This layer contains 25 to 50 percent of coarse shale frag-
ments and is strongly acid. The substratum is a very fri-
able and permeable mixture of shale and fine material.
The rock underlying this layer is Jaminated, tilted, gray
and brown shale and sandstone.

These soils range from 2 to 4 feet in depth. Depth to
hard vock ranges from 3 to 8 feet. 'T'he content of coarse
fragments ranges from 10 to 50 percent of the volume,

The Iartleton soils are near the moderately deep to
shallow, well-drained Berks soils, the moderately well
drained Comly soils, and the poorly drained Brinkerton.
They are deeper than the Gilpin soils and contain move
coarse fragments.

These soils are moderately permeable to water and plant
roots and hold moderate amounts of moisture for plants.
They erode readily. Crops on these soils respond well to
fertilizer,

Most crops suitable to the area can be grown on these
soils. Because the soils are easy to work, most areas are
ased for crops. Alfalfa grows moderately well. Small
areas are in woodland made up of white and red oaks, Vir-
ginia pine, and red maple.

Hartleton channery silt loam, 0 to 3 percent slopes
(HhA).—This nearly level soil is on ridgetops and benches
in the shale hills. It has a plow layer 7 to 10 inches thick,
which in places contains shale fragments. This soil is
deeper than the one described for the series and contains
fewer shale fragments throughout.

Permeability of this soil to water and plant voots is good.
The moisture-holding capacity for plants during droughts
is moderate to moderately high. This soil is easy to work,
and crops on it respond well if fertilizer is added. Runoff
is slow.

Included with this soil in mapping ave small areas of
Hartleton shaly silt loam and some arveas of a soil that is
moderately eroded.

This Hartleton channery silt loam is somewhat more
productive than the other soils in the Hartleton series. A
crop rotation of high intensity is suitable. Capability unit
ITs-1; woodland suitability group 5.

Hartleton channery silt loam, 3 to 8 percent slopes,
moderately eroded (HhB2).—This gently sloping soil is on
the shale hills, Plowing has mixed material from the
subsoil with the remaining surface soil, and the present
surface layer is 4 to 6 inches thick. Many shale chips are
on the surface and in the soil.

Permeability of the soil to water and plant roots is good.
The moisture-holding capacity for plants is moderate.
This soil is easy to work, and crops on it respond well if
fertilizer is added. Runoff is medium.

Included with this soil in mapping are small areas of
Hartleton shaly silt loam that are only slightly eroded, or
are not, eroded, and small areas that are severely eroded.

A crop rotation of moderate intensity is suitable for this
Iartleton channery silt loam. Diversion terraces and con-
tour stripcropping are needed for the control of runoff.
Capability unit ITe-5; woodland suitability group 5.

Hartleton channery silt loam, 8 to 15 percent slopes,
moderately eroded (HhC2).—This moderately sloping soil
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is on the shale hills. Its profile is the one described for the
series.

This soil is moderately permeable to water and plant
roots and holds moderate amounts of moisture for plants.
Runof! is rapid. Crops on this soil respond well if fertil-
jzer is added.

Included with this soil in mapping are small areas of
Hartleton shaly silt loam. Also mcluded are some areas
that ave slightly eroded and severely eroded. '

Most crops suitable to the area can be grown on this
Hartleton channery silt loam. A crop rotation of low in-
tensity is needed. Diversion terraces and contour strip-
cropping are needed also for control of runoff. Capability
unit [1Te~4; woodland suitability group 5.

Hartsells Series

In the Hartsells series are deep, well-drained, nearly
Jevel to moderately sloping, brownish soils. These soils
have a medium-textured subsoil that contains many coarse
fragments. They ave in upland areas throughout the
county. These soils formed in material derived mainly
from acid gray sandstone but partly from red sandstone,

In wooded areas the surface layer 1s 1 to 3 inches of very
dark gray channery loam. Itisunderlainby a 1-inch layer
of light-gray channery loam. Yellowish-brown sand
loam 4 to 6 inches thick completes the surface layer. This
Jayer is medium acid to slightly acid. Coarse fragments
range from 5 to 15 percent of the volume. The upper part
of the subsoil is yellowish-brown sandy loam that 1s 8 to 12
inches thick and contains 10 to 15 percent of small sand-
stone fragments. This layer is very strongly acid. The
lower part of the subsoil is 16 to 24 inches of strong-brown
channery sandy loam that grades to very channery sandy
loam. 1t is very strongly acid. Coarse fragments are
more numerous with increasing depth.

Depth to hard rock ranges from 3 to 5 feet. A few areas
are stony. The texture of the subsoil is sandy clay loam,
sandy clay, sandy loam, or loam. The color of the subsoil
is mainly yellowish brown, but in places it is strong brown
or reddish brown.

Hartsells soils are near the moderately deep, well-
drained Dekalb soils and the moderately well drained to
somewhat, poorly drained Cookport soils. They are ulso
near the poorly drained to somewhat poorly drained Nolo
soils and the very poorly drained Lickdale soils. Iartsells
soils are deeper than the Dekalb soils and have a finer tex-
tured subsoil.

Tartsells soils have moderate to high water-holding

capacity for plants. They are moderately permeable to
water and plant roots. These soils are easy to work, and
crops on them respond wellif fertilizeris added.
.. Most areas of these soils ave wooded, but small areas arve
used for crops and pasture. Most crops snitable to the area
can be grown. T]we plant cover on these soils consists
mainly of red oak, white oak, red maple, and sugar maple
but includes some chestnut oak and white pine.  Mountain-
Jaurel, blueberry, juneberry, and teaberry make up the
undergrowth. On idle fields timothy, povertygrass, wild
carrot, goldenrod, cingquefoil, dewberry, and blackberry
are the main plants. In many areas white pine is becom-
ing reestablished.

Hartsells channery loam, 0 to 3 percent slopes
(HrA).—This nearly level soil is in mountainouns areas. The

surface layer is thicker than that of the profile described
for the series, and in many places the subsoil is finer tex-
tured. Also, depth to becrock is greater; it ranges from
4-to 5 feet.

Permeability of this soil to water and plant roots is
moderate, and the moisture-holding capacity for plants is
high. Runoft is slight. This soil is easy to work. Crops
on it vespond well if fertilizeris applied.

This soil is suited to most crops commonly grown in the
county. Alfalfa grows moderately well if sufficient lime
is applied. A crop rotation of high intensity is suitable.
Contour cultivation is needed for the control of runoft.
Capability unit I-2; woodland suitability group 1.

Hartsells channery loam, 0 to 3 percent slopes, mod-
erately eroded (HrA2).—This nearly level soil is in con-
vex areas on mountains. Plowing has mixed maierial
from the subsoil with the remaining surface soil in many
areas. The present surface layer is 4 to 6 inches thick and
has a moderately low content of organic matter.

Permeability fto water and plant roots is morerate.
The moisture-holding capacity for plants is moderately
high to high. Runofl is medium. This soil is easy to
work, and crops on it respond well if fertilizer is applied.

Most areas ave used for crops, and this soil is suited to
most crops commonly grown in the county. Alfalfa
grows moderately well 1f sufficient lime is applied. A
crop rotation of high intensity can be used. Contour cul-
tivation is needed for the control of runofl. Capability
unit ITe-2; woodland suitability group 1.

Hartsells channery loam, 3 to 8 percent slopes (HrB).—
This gently sloping soil is in mountainous areas. Its pro-
fila is the one described for the series.

"The moisture-holding capacity for plants is good. Run-
off 1s medium duving heavy rains. The soil is easy to
work, and crops on it respond well if fertilizer is applied.

This soil is suited toanost crops commonly grown in the
county. Alfalfa grows moderately well if sufficient lime
is applied. A crop rotation of moderate intensity can be
used. Diversion terraces and striperopping are needed
for the control of runofl. Capability unit ITe-2; wood-
Jand suitability group 1.

Hartsells channery loam, 3 to 8 percent slopes, mod-
erately eroded (HrB2).—This gently sloping soil is in con-
vex areas on mountains. 1t is less deep than the soil
described for the series and contains a few large stone frag-
ments. Torosion has removed part of the surface soil, and
material from the subsoil has heen mixed with the remain-
ing surface soil by plowing.

The moisture-holding capacity for plants is good. This
soil is easy to work, and crops on it vespond well if fer-
tilizer is applied. During heavy rains runoff is medium.

This soil 1s suited to most crops commonly grown in the
county. Alfalfa grows moderately well if sufficient lime
is nH)plied. A crop rotation of moderate intensity can he
used. Diversion terraces and striperopping are needed
for control of runoff. Capability until ITe-2; woodland
suitability group 1.

Hartsells channery loam, 8 to 15 percent slopes,
moderately eroded (HrC2).—This moderately sloping soil
is'in mountainous arveas. The surface layer is 4 to 6 inches
thick and is low in organic matter. It contains a moder-
ate amount of fragments of channery sandstone and a few
large sandstone boulders. Depth to bedrock ranges from
3 to 4 feet.
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The moisture-holding capacity for plants is moderately
good. This soil is easy to work, and crops on it respond
well if fertilizer is added. Runoff is medium during
heavy rainfall.

Most crops commonly grown in the county are suited to
this soil. Alfalfa grows moderately well if sufficient lime
is applied. A crop rotation of moderately low intensity
can be used. Contour stripcropping and diversion ter-
races ave needed for control of runoff. Capability unit
IITe-2; woodland suitability group 1.

Hartsells very stony loam, 0 to 8 percent slopes
(HsB).—This nearly level to gently sloping soil is in moun-
tainous areas. It contains some large sandstone houlders,
but it is otherwise similar to the soil described for the
series.

Permeability to water and plant roots is moderate. The
moisture-holding capacity for plants is moderately high.
During heavy rains runoff is medium to slow.

This soil is generally used for pasture and trees. Unless
the large sandstone fragments are removed, it cannot be
worked with farm equipment. If lime and fertilizer are
applied, growth of desirable pasture plants is encouraged.
dapabi].it;y unit VIs-2; woodland suitability group 1.

Huntington Series

In the Fluntington series are deep, well-drained, brown-
Jish soils that are nearly level and slightly undulating and
have a surface layer of silt loam or fine sandy loam. Some
of these soils formed in alluvium along the bottoms of
streams that drain areas of soils underlain mostly by lime-
stone. Others formed in local alluvium along small
streams, coves, hroad depressions, and sinkholes in the
limestone valleys.

The plow layer is 7 to 9 inches of dark-brown, friable
silt loam that is slightly acid and contains many roots.
Below this layer is 24 to 36 inches of dark-brown, friable
light silty clay loam or silt loam that contains a few
pebbles and is medium acid to slightly acid.

The texture of the surface layer is mainly silt loam and
fine sandy loam, but that of the subsoil ranges from sandy
loam to silty clay loam. The number of pebbles varies.
Pieces of wood, charcoal, and other debris are in a few
areas. Mottles are at a depth below 36 inches in places.

The Huntington soils are near the moderately well
drained to somewhat poorly drained Lindside soils, the
somewhat poorly drained Newark, and the poorly drained
Melvin soils. They are finer textured and darker brown
than the Pope soils and are less acid.

Permeability of these soils to water and plant roots is
good. The moisture-holding capacity for plants is high.
These soils are modervately acid to nentral. They are easy
to work and ave very fertile. Crops on these soils respond
well if fertilizer is added.

Huntington soils are suited to all crops commonly grown
in the county. They are subject to periodic flooding, but
the damage to soils and crops is usnally slight. The water
table is generally 4 to 8 feet, from the surface.

Huntington fine sandy loam (Ht).—This neavly level
soil is on alluvial terraces along streams that drain Nit-
tany, Sngar, and Bald Eagle Valleys adjacent to areas of
Huntington silt loam. The surface layer is fine sandy
loam, and the subsoil is sandy loam or JToamy sand.

Permeability to water is rapid, and the moisture-holding
capacity for plants is moderate. 'This soil is slightly acid
to neutral. It is easy to work, but its ability to hold ferti-
lizer is poor because of its coarse texture.

This soil is suited to all crops commonly grown in the
county. Alfalfa grows well. A crop votation of high
intensity can be used. Capability unit I-3; woodland
suitability group 2.

Huntington silt loam (Hu).—This nearly level soil is on
flood plains of streams, mainly in Nittany and Sugar
Valleys. Its profile is the one described for the series.

Permeability to water and plant roots is good. The
moisture-holding capacity for plants is high. This soil
is slightly acid to neutral. It is easy to work, and crops
on the so1]l respond well if fertilizer is added.

This soil is suited to all crops commonly grown in the
county, and alfalfa grows we]]]. Yields are high. The
soil is flooded periodically, but the damage to the soil and
crops is generally slight. A crop rotation of high inten-
sity is smitable. Capability unit I-3; woodland suitability
group 2.

Huntington silt loam, local alluvium, 0 to 3 percent
slopes {HvA).—This nearly level soil is in coves and on
flood plains of small, intermittent streams that drain Nit-
tany and Sugar Valleys. Tt is dark yellowish-brown, fri-
able silt loam to a depth of 30 inches or more, and the
amount of chert in it increases with increasing depth. In
some places the soil grades to silty clay loam at a depth
of 32 to 48 inches. At a depth of 30 to 60 inches the mate-
rial is coarse cherty loam, which was derived from fertile
silt and clay washed from adjacent limestone slopes.

Permeability to water is moderate to moderately vapid.
The moisture-holding capacity for plants is moderate to
moderately high. Runoff is slight. This soil is slightly
acid to neutral. It is easy to work, and crops on the soil
respond well if fertilizer is added.

This soil is highly productive for all crops commonly
grown in the county. Alfalfa grows well. The soil re-
ceives periodic floods, but damage to crops is usually slight.
A crop rotation of high intensity can be used. Capability
unit 1-1; woodland suitability group 2.

Huntington silt loam, local alluvium, 3 to 8 percent
slopes [HvB}.—This gently sloping soil is in coves and on
narrow flood plains of intermittent streams in Nittany and
Sugar Valleys. It is davk yellowish-brown, friable silt
loam to a depth of 24 to 30 inches and contains fragments
of chert and limestone in places. A finer textured layer
of reddish silty clay loam is at a depth.of 24 to 48 inches.
This soil gradually grades to the surrounding Ilagerstown
soils.

Permeability to water is moderate, and the moisture-
holding capacity for plants is moderate to moderately
high. Runofl is medium, but'accumulations of water
from surrvounding areas can be damaging. This soil is
slightly acid to neatral. It is easy to work, and crops on
it respond well if fertilizer is added.

This soil produces good yields of all crops commonly
grown in the county. A crop rotation of moderate inten-
sity is suitable. Diversion terraces and contour strip-
cropping are needed for control of runoff and to reduce
erosion. Capability unit 1Ie-1; woodland suitability
group 2.
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Klinesville Series

The Klinesville sevies consists of shallow to very shal-
low, well-drained, reddish, moderately steep to very steep
soils that have a very shaly subsoil. ~ These soils formed
on hills in material weathered from red shale and
sandstone. :

The surface layer is 8 to 6 inches of dark reddish-brown,
friable channery silt loam that is 40 to 50 percent shale
and sandstone fragments. The subsoil is reddish-brown
very channery loam 8 to 14 inches thick. This layer is
about 70 percent coarse fragments of shale and sandstone,
and it is medium acid. The substratum is reddish-brown
very channery loam, 80 to 90 percent of which is coarse
fragments. This part is strongly acid to medium acid.
The underlying rock is reddish-brown shale and sandstone.

The content of coarse fragments ranges from 40 to
60 percent in the surface layer and from 60 to 90 percent
in the subsoil.

The Klinesville soils are near the moderately deeR, well-
drained Leck Kill soils. Unlike the Berks and Monte-
vallo soils, Klinesville soils are red and reddish brown
rather than yellowish brown.

Permeability of these soils is rapid, and the water-hold-
ing capacity for plantsis low. The soils are low in fertil-
ity ; however, crops respond moderately well if fertilizer is
added. Runoff is rapid, and the surface layer is likely to
erode if rainfall is heavy. The vegetation consists mainly
of Virginia pine, chestnut oak, and staghorn sumac, but 1t
includes some white pine. The ground cover under
natural conditions is povertygrass, goldenrod, dewberry,
blackberry, and cinquefoil.

Klinesville channery silt loam, 15 to 25 percent
slopes, severely eroded (KcD3).—This moderately steep
soil is on the shale hills between Beech Creek and Pine
Creek. Its profile is the one described for the series.

Permeability of the soil to water is rapid, and plant roots
penetrate to bedrock. The moisture-holding capacity for
plants is low. During heavy rains runoff 1s rapid. Be-
cause this soil retains only a small amount of plant nu-
trients, crops on it respond only moderately well if fer-
tilizer is added. Droughts in summer canse fruits on
trees and other plants to ripen prematurely.

This soil is used mainly for pasture or trees.
unit VIle-1; woodland suitability group 5.

Klinesville channery silt loam, 25 to 80 percent
slopes, severely eroded (KcE3).—This steep and very steep
soil is in the red shale avea between Beech Creek and Pine
Creek. The surface layer ranges from 0 to 3 inches in
thickness. The channery subsoil is 10 to 20 inches thick
and. is exposed in a few areas.

Permeability to water and plant rvoots is good, but
moisture-holding capacity for plants is low. This soil is
low in fertility, and crops on it respond poorly if fertilizer
is added. This soil is better suited to trees than to row
crops. Capability unit VIIe-1; woodland suitability
group 8.

SOIL

Capability

Laidig Series

In the Laidig series are deep, well-drained, brownish,
gently sloping to moderately steep soils that are very stony
and gravelly and have a fragipan in the lower part of the

SURVEY

subsoil. These soils are on benches and lower slopes at the
base of mountains, mainly in the southern part of the
county.

The uppermost part of the surface layer is black loam 1
to 3 inches thick. It is underlain by 1 to 2 inches of dark
vellowish-brown loam. Below this Iayer is reddish-yellow
loam 4: to 7 inches thick. All three of the layers are 20 to
40 percent coarse fragments of sandstone, and all are
oxtremely acid. The subsoil is 23 to 31 inches of strong-
brown, friable very stony loam. TFrom 40 to 60 percent
of this layer consists of coarse fragments of sandstone, and
it is extremely acid to very strongly acid. The substratum
is strong-brown, firm sandy loam or loam 24 to 34 inches
thick. 1t is 40 to 60 percent coarse fragments of sandstone
and is very strongly acid. The underlying parent material
is strong brown, firm, very slightly weathered, extremely
acid fine sandy loam, 45 percent of which consists of coarse
fragments. This layer 1s slowly permeable to water. Tt
extends to a depth of 30 feet in places.

Laidig soils are near the moderately well drained to
somewhat poorly drained Buchanan soils, the poorly
drained to somewhat poorly drained Andover soils, and
the moderately deep, well-drained Dekalb soils. They
have more coarse fragments, a lower pH, and a firmer sub-
soil than the Murrill soils. Furthermore, they are better
drained than the Buchanan soils.

The surface layer of the Laidig soils is moderately per-
meable to water and plant roots, but the lower part of the
subsoil is slowly permeable to water. These soils respond
moderately well 1f lime and fertilizer are applied. They
are moderately easy to till and are snited to most crops
grown in the county. On large areas the woodland is a
mixture of red oak, black oak, white oak, white pine, pig-
nut hickory, and red maple, and the understory consists of
mountain-laurel, rhododendron, and blueberry. Teaberry
and ground pine are also common. On idle fields brooms-
edge, dewberry, goldenrod, cinquefoil, and blackberry
make up the cover.

Laidig gravelly loam, 3 to 8 percent slopes, mod-
erately eroded (LaB2).—This gently sloping soil is mainly
in the southern part of the county on the toes of slopes that
extend from the base of mountains. The plow layer is
gravelly loam, which is 8 to 10 inches thick. TLarge, coarse
fragments of sandstone are lacking in many places, but
this soil is otherwise similar to the one described for the
series. 'This soil gradually grades to a moderately well
drained Buchanan soil at the lower edge of the mapped
area. Fence rows built of stones that originally were in
fields are common.

Permeability to water and plant roots is moderate to a
depth of 42 to 46 inches, but the soil is slowly permeable
below this depth. The moisture-holding capacity for
plants is high. This soil is easy to work, and crops on
it respond moderately well if fertilizer is added. '

Included with this soil in mapping arve small areas of
less eroded, more nearly level Laidig soils.

This Laidig soil is suited to most crops commonly grown
in the county. Growth of alfalfa is moderately good to
poor. A crop rotation of moderate intensity is suitable.
Diversion terraces and striperopping are needed to reduce
erosion and for control of runoft from higher areas. Ca-
pability unit ITe-2; woodland suitability group 1.
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Laidig gravelly loam, 8 to 15 percent slopes, mod-
erately eroded (LaC2).—This moderately sloping soil is in
concave areas at the base of mountains in the southern part
of the county. Erosion has removed part of the surface
soil, and material from the upper part of the subsoil has
been mixed with the remaining surface soil by plowing.
Otherwise, the soil is similar to the one described for the
sevies. The present surface layer is gravelly loam or
gravelly silt loam that has a moderately low content of
organic matter.

Permeability to water and plant roots is moderate. The
moisture-holding capacity for plants is high. Runoft is
medivm to rapid. The soil is easy to work.

Areas of an uneroded soil are included with this soil
in mapping.

This Laidig soil is moderately productive and is suited
to most crops commonly grown in the county. A crop
rotation of low intensity is suitable. Diversion terraces
and striperopping are needed for control of runoft.  Capa-
bility unit TITe-2; woodland suitability group 1.

Laidig gravelly loam, 15 to 25 percent slopes, mod-
erately eroded (LaD2).—This moderately steep soil is near
the base of mountains in the southern part of the county.
Part of the surface layer has been removed through erosion,
and material from the subsoil has been mixed with the re-
maining surface soil by plowing. The present surface layer
ismoderately low to low in natural fertility, and its content,
of organic matter is low. Italsoisin poortilth. Much of
the rain that falls vuns off the surface quickly. The
moisture-holding capacity, however, is moderate, and crops
on the soil respond well if fertilizer is added.

This soil is better suited to permanent hay, pasture, or
trees than to row crops. Row crops can be grown if the
areas ave protected by diversion terraces and if a rotation
of low intensity is used. Reseeding should be done in
contour strips. Capability unit TVe-2, woodland suitabil-
ity group 1.

Laidig very stony loam, 0 to 8 percent slopes (LdB).—
This soil is on the lower parts of gradual slopes at the
base of mountains in the southern part of the county.
Drainage is somewhat restricted nearer the surface, and the
soil is about, 1 to 2 feet thicker, but its profile is otherwise
similar to the one described for the series. Large cobble-
stones and boulders of sandstone cover as much as 1 to 3
percent of the surface. Permeability to water and plant
roots is good, and the moisture available for plants is high.

Because of the boulders and cobblestones, the use of this
soil is limited to pasture and trees. Farm machinery can-
not be used on the soil. If this soil is used for pasture,
lime and fertilizer should be applied to encourage growth
of desirable pasture plants. Capability unit VIs-2;
woodland suitability group 1.

Laidig very stony loam, 8 to 25 percent slopes {(LdC).—
This soil is on the upper part of concave slopes at the base
of mountains in the southern part of the county. Its pro-
file is the one described for the series. Large stones cover
1to 8 percent of the surface. The moisture available for
plants is high.

Because of the stones, the use of this soil is limited to
pasture or trees. If this soil is used for pasture, lime and
fertilizer are needed to encourage the growth of desirable
pasture plants. Capability unit VIs-2; woodland suita-
bility group 1.
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Leadvale Series

In the Leadvale series ave deep, moderately well drained,
brownish, gently sloping to moderately sloping soils.
These soils have a mottled, compact subsoil thal contains
numerous fragments of sandstone and shale. They are
in coves in the west-central part of the county. ‘Lhese
soils formed in material washed from soils on higher
slopes that formed in material mainly from shale but
partly from sandstone.

In wooded arveas the upper part of the surface layer is
1 to 3 inches of black, friable siit loam that contains a few
fragments of shale and sandstone. Below this layer is
dark grayish-brown silt loam 3 to 5 inches thick. Yellow-
ish-brown silt loam makes up the rest of the surface layer.
All three of the layers are strongly acid. The upper part
of the subsoil is 5 to 7 inches of yellowish-brown silt loam
that contains 10 to 20 percent of coarse fragments of shale
and sandstone. The middle part of the subsoil is more
than 16 inches of brownish silty clay loam or silty clay
that is distinetly mottled with gray and brown. This
layer is firm and contains numerous, coarse fragments of
sandstone and shale. The lower part of the subsoil is
very firm silty clay loam or sandy clay loam that contains
many fragments of sandstone and shale.

Depth to hard rock ranges from 4 to 10 feet or more.
Depth to mottling ranges from 14 to 30 inches, and the
content of coarse fragments ranges from & to 40 percent.
A few large sandstone fragments are scattered over the
surface and throughout the soil.

The Leadvale soils ave near the moderately deep, well-
drained Gilpin and Dekalb soils and the deep, well-
drained Hartsells soils. They are finer textured than the
Cookport soils and ave deeper and less firm in the subsoil.

Permeability of the upper layers to water and plant
roots is moderate, but permeability of the lower part of
the subsoil is slow. The moisture-holding capacity for
plants is high. Crops on these soils respond moderately
well to well 1f fevtilizer isapplied.

Most farm crops suitable to the county can be grown
on these soils. The woodland is made up of red oak, white
oak, and white pine. Red maple and juneberry make up
the understory. Mountain-laurel, blueberry, and teaberry
aro the main ground cover.

Leadvale silt loam, 3 to 8 percent slopes (leB).—This
gently sloping soil is in upland coves in the west-central
part of the county. Its profile is the one described for
the series.

The soil is moderately permeable to water and plant
roots to a depth of 16 to 20 inches but is slowly permeable
below this depth. The moisture-holding capacity for
plants is high. Runoft is negligible in wooded areas, but
in cropped areas it is medium. The soil erodes readily.
Crops on this soil respond moderately well if fertilizer
is added.

This soil is suited to most crops grown in the county,
and growth of alfalfa is moderately good to poor. Most
areas, however, are in trees. The average elevation is
more than 1,500 feet, and the growing season is therefore
shorter than that in the southern part of the county. A
crop rotation of moderate intensity can be used. Diver-
sion terraces and graded stripcropping are needed for
control of excess water. Capability unit ITe—4; woodland
suitability group 9.
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Leadvale silt loam, 8 to 15 percent slopes (LeC).—This
moderately sloping soil is in upland coves in the west-
central part of the county. Depth to the fragipan ranges
from 18 to 26 inches, but this soll is otherwise like the soil
described for the series.

Permeability to water and plant roots is moderate to
the fragipan, but below this depth movement of water is
slow. The moisture-holding capacity for plants is high.
Runoft is negligible in wooded areas, but in cultivated
areas it increases. Crops on this soil respond moderately
well if fertilizer is added.

Yields of all crops, except deep-rooted ones, are moder-
ate to good. Birdsfoot trefoil grows especially well.
The growing season is shorter than that on soils farther
south in the county. A crop votation of low intensity is
suitable. Diversion terraces and graded stripcropping
are needed for control of runoff. Capability unit I1le-3;
woodland suitability group 9.

Leck Kill Series

The Leck Kill series consists of well-drained, reddish,
gently sloping to steep soils that have a medium-textured
subsoil. These soils occupy narrow areas in the uplands
at the base of the Allegheny escarpment east and west of
Swissdale. They formed in material from acid red sand-
stone, siltstone, and shale.

A typical Leck Iill soil has a plow layer of dark-brown
channery silt loam that is 6 to 8 inches thick. This layer
contains a fow fragments of channery sandstone and shale
and is slighily acid to neutral. The upper part of the
subsoil is reddish-brown channery silty clay loam 9 to
14 inches thick. It contains about 15 percent fragments
of channery red sandstone and shale and is medium to
slightly acid. 'The lower part of the subsoil is also
reddish-brown channery silty clay loam and is 5 to 7 inches
thick. Tt is about 30 percent fragments of channery sand-
stone and shale and is strongly actd. The parent material
consists of fragments of sandstone and shale. 'This mate-
rial has moderately thick films of silt and clay and is very
permeable.

Depth to weathered material ranges from 20 to 82 inches,
and the deeper soils are near the bottoms of slopes. The
content of shale and sandstone vanges from 5 to 40 percent
of the volume.

The Leck Kill soils are near the shallow to very shal-
low, well-drained Klinesville soils (fig. 8). They are
redder than the Hartleton soils but are not so deep as
those soils.

These soils have moderate permeability. Roots pene-
trate easily into the bedrock. The moisture-holding ca-
pacity is moderate. Crops on these soils respond well to
fertilizer, and most crops suitable to the area can be
grown. These soils are moderately acid, but applying
moderate amounts of lime will correct the acidity. The
plant cover on these soils consists mainly of red oak, black
oak, white oak, and white pine but includes some hickory,
dogwood, and juneberry.

Leck Kill channery silt loam, 3 to 8 percent slopes,
moderately eroded {LkB2).—This gently sloping soil is on
the red shale hills. The plow layer, which 1s 7 to 9 inches
thick, contains small amounts of the subsoil, a reddish-
brown silty clay loam. Shale chips are common. In
some places the soil is not eroded or is only slightly eroded.

"done in contour strips.

Figure 8—Typical landscape of Leck Kill and Klinesville soils,

Permeability is good, and plant roots can penetrate to
bedrock. The moisture-holding capacity is moderate.
Runofl is medium, and the soil erodes readily. Crops on
this soil respond well if fertilizer is added. '

This soil is suited to birdsfoot trefoil and to most other
crops grown in the county. Alfalfa also can be grown,
and yields are moderate to good. A crop rotation of mod-
erate intensity is suitable. Diversion terraces and strip-
cropping are needed for control of runoft. Capability
unit ITe-5; woodland suitability group 5.

Leck Kill channery silt loam, 8 to 15 percent slopes,
moderately eroded (LkC2).—This moderately sloping soil
is on the red shale hills. The surface layer is 4 to 6 inches
thick, and in many areas reddish-brown material from
the silty clay loam subsoil has been mixed with it. Also,
in many places channery fragments occur on the surface.
Depth to weathered sandstone and shale ranges from 20 to
30 inches.

Permeability to water is good, and plant roots can easily
penetrate the soil. A moderate amount of moisture is
held for plant use. This soil is erodible, and runoff is
medium.  Crops on this soil respond well if fertilizer
is applied.

This soil is suited to most crops grown in the county.
A cropping system of low intensity is needed. Diversion
terraces and contour stripcropping are also needed for the
control of runoft and to reduce erosion. Capability unit
ITTe~; woodland suitability group 5.

Leck Kill channery silt loam, 15 to 25 percent slopes,
moderately eroded {LkD2).—This moderately steep soil is
on the red shale hills. Its profile is the one described for
the series.

Permeability to water is good, and plant roots can pene-
trate to bedrock. A moderate to moderately small quan-
tity of moisture is held for plant use, and runoft is rapid.
Crops on this soil respond moderately well if fertilizer
is applied.

This soil is suited to most hay and pasture crops grown
in the county. Reseeding of hay and pasture should be
The strips should not be too wide,
because excess water rapidly runs off this soil. Capability
unit IVe—4; woodland suitability group 5. '
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Leck Kill channery silt loam, 25 to 35 percent slopes
{Lke).—This steep soil is on the red shale hills. The surface
layer is 6 to 8 inches thick and is similar to the one de-
scribed for the series. Where the soil is on the middle
part of the steep slopes, the solum ranges from 20 to 24
inches in depth. Where it is near the base of the slopes,
however, the solum is as much as 32 inches deep.

Permeability to water is good, and plant voots easily
penetrate the soil. Runofl is rapid. Instead of soanking
m, much of the vain from heavy showers in summer runs
oft the soil.  This soil is mostly in woodland. It is better
suited to pasture and trees than to row crops. Birdstoot
trefoil grows well on this soil. Capability unit VIe-2;
woodland suitability group 7.

Leck Kill channery silt loam, 25 to 35 percent slopes,
moderately eroded (LkE2).—This steep soil is on the red
shale hills. "T'he surface layer is 8 to 5 inches thick, and
part of the silty clay loam from the subsoil and numerous
fragments of red channery sandstone have heen mixed
with it. The depth ranges from 20 to 24 inches.

Permeability to water is good, and plant roots easily
penetrate the soil.  Runoff is rapid, and much of the rain
from heavy summer showers runs off,

This soil is best suited to pasture and trees, but birds-
foot, trefoil is also suited and produces good pasture. Re-
seeding of pasture should be done in contour strips.
Capability unit VIe-2; woodland suitability group 7.

Leetonia Series

In the Leetonia series are moderately deep to deep,
well-drained, coarse-textured, nearly level to moderately
steep soils. These soils have a thick, light-gray surface
layer and a sandy subsoil through which water drains
rapidly. They are in uplands in the Allegheny Plateau,
and the largest areais in the west-central part of the
county north of Beech Creek. The soils formed in mate-
rial derived from gray, coarse-textured sandstone and
conglomerate.

The surface layer is 2 to 4 inches of very stony loamy
sancd mixed with black organic matter made up of de-
composed leaves and rvoots. In many areas this layer
1s mixed with grains of white sand. Beneath this is 6
to 12 inches of light-gray, loose loamy sand that contains
a few small fragments of sandstone and a few roots. This
layer is extremely acid to very strongly acid. ILarge
blocks of coarse-grained sandstone and conglomerate make
up as much as 15 percent of the surface layer and sub-
soil. The subsoil 1s 6 to 12 inches of yellowish-hrown,
very friable to loose sandy loam that contains 40 to 50
percent of fragments of coarse sandstone. In many places
the upper part of the subsoil is darker brown, slightly firm
sandy loam. The subsoil is very strongly acid to extremely
acid.

The substratum is brownish-yellow, loose very stony
Toamy sand to sandy loam that contains 60 to 80 percent
or more of coarse fragments of sandstone. This layer is
very strongly acid to extremely acid. The underlying
rock is moderately hard, coarse-grained sandstone and
conglomerate that weathers easily and is moderately
permeable to water.

Depth to hard rock ranges from 2 to 4 feet.
small areas are nearly free of stones.

A few

Leetonia soils ave near the Dekalb soils. They are
coarser textured and more strongly leached than those
soils, and they also have a thicker, gray or white surface
layer.

Permeability of the soils to water is rapid, and the
moisture-holding capacity for plants is low. The soils are
strongly acid to extremely acid. They ave low in fertility.
Crops on these soils respond rapidly if fertilizer is ap plied,
but the response does not last long.

The plant cover on these soils consists mainly of chest-
nut oak, scrub oak, and a few black oaks but include some
sassafras, mountain-laurel, sweetfern, and blueberry, The
trees ave crooked, stunted, and poorly formed.

Leetonia very stony sandy loam, 0 to 8 percent slopes
(lnB).—This nearly level to gently sloping soil is on plateaus
in the north-central and northern parts of the county. A
large avea is a few miles north of Beech Creek. Its pro-
file is the one described for the series.

Permeability is vapid, and the moisture-holding ca-
pacity for plants is low. There is little runoff, The soil
18 naturally low in fertility, and frequent fires have made
the soil even less fertile.

‘T'his soil is the poorest, in the county for crops or trees.
Tt needs to be protected from fires to prevent further loss
of fertility. Capability unit VIIs-1; woodland suit-
ability group 6.

Leetonia very stony sandy loam, 8 to 25 percent
slopes (LnC).—This moderately sloping to moderately steep
soil is on plateaus in the north-central and northern parts
of the county. Tt is 6 to 12 inches more shallow than the
soil described for the series. Tt also contains more coarse
blocks of sandstone throughout the profile.

Permeability to moisture is rapid, and the moisture-
holding eapacity for plants is low. This soil is very low
in fertility. Runofl is negligible.

Trees on this soil are stunted, crooked, and poorly
formed. Frequent fires have lowered the fertility of this
soil, and the areas therefore need to be protecied from
fire to help improve the stand, Capability unit VIIs-1:
woodland suitability group 6.

Lehew Series

The T.ehew series consists of moderately deep, well-
drained, reddish, gently sloping to very steep soils that
have a sandy subsoil. These soils are on slopes of moun-
tains in all parts of the county. They formed in material
derived from purplish-red or purplish-gray sandstone.

The surface layer is 1 to 2 inches of black Toam over thin,
pinkish-gray very stony sandy loam. Below these layers
18 reddish-brown very stony sandy loam 4 to 7 inches
thick. All of these layers contain about 40 percent of
coarse fragments and are extremely acid to very strongly
acid. The subsoil is 12 to 16 inches of reddish-brown very
stony sandy loam that contains 60 to 70 percent of coarse
red sandstone fragments and is very strongly acid.

The parent material is reddish-brown extremely stony
sandy loam that is 3 to 6 inches thick and contains about
90 percent of coarse fragments. In the southern part of
the county, the underlying vock is fine-grained, hard, ved
sandstone. In the central and northem parts of the
county, the underlying rock is layered sandstone that, is
softer than that in the southern part and is move perme-
able to water.
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The texture of the surface layer is mainly very stony or
channery loam, but in small aveas it is silt loam and sandy
loam. Depth fo bedrock ranges from 2 to 814 feet. In
places in the northern part of the county the color of the
soils comes from material weathered from thin beds of
dark-red shale that are interbedded in the sides of moun-
tains. The Lehew soils in the southern part of the county
are coarser textured than those in the northern part.

The Lehew soils are near the deep, well-drained Ungers
soils and the moderately well drained Albrights and
Dekalb soils. Unlike the Dekalb soils, they have a reddish
surface layor and subsoil, They are coarser textured and
less deep than the Ungers soils.

The Lehew soils are rapidly permeable to water and
have low capacity for holding moisture for plants. They
respond rapidly 1f fertilizer 1s applied, but the response
does not last long.

The plant cover in most areas is chestnut oak and white
oak but includes some black oak, white pine, mountain-
lanrel, and blueberry. In some cultivated areas of the
nonstony and slightly finer textured Lehew soils, yields
of corn, oats, wheat, and hay are moderate.

Lehew very stony loam, 8 to 25 percent slopes {lvC).—
This moderately sloping to moderately steep soil is in
mountainous arveas. Lts profile is the one described for the
the series. TLarge stones are numerous. Permeability is
rapid, and the moisture-holding capacity for plants is low.
Runoft ig slight, and the soil is low in fertility.

Included with this soil-in mapping are small areas that
contain a few large stones and some gently sloping areas.

Large stones make it impractical to use farm equipment,
on this Lehew soil. The soil is therefore best suited to
pasture or trees. Lime and fertilizer are needed to en-
courage the growth of native bluegrass. Capability unit
VIs-3; woodland suitability group 5.

Lehew very stony loam, 25 to 100 percent slopes
(LvE).—This steep to very steep soil is in mountainous areas.
Tt is less deep to hard rock and contains move coarse frag-
ments than the soil described for the series. Permeability
is rapid, the moisture-holding capacity for plants is low,
and runoft is slight. The soil is also low in fertility.

This soil is best suited to trees. It needs to be protected
from fire and grazing. Capability unit VIIs-1; woodland
suitability group 8.

Lickdale Series

The Lickdale series consists of very poorly drained,
nearly level soils that have a dark-colored surface soil and
a firm, clayey subsoil. These soils are in swampy areas
and depressions around heads of streams on plateaus in
the central and northern parts of the county. The areas
are wet and receive fresh deposits of material washed from
surrounding soils.

The surface layer is very dark gray to black, friable
silt Joam 8 to 14 inches thick. This layer is high in or-
ganic matter and is strongly acid. Dark-brown mottles
extend almost to the surface. The upper part of the sub-
soil is light brownish-gray to pale-brown, firm clay loam.
The lower part is yellowish-brown to brownish-yellow,
firm clay loam or silty clay loam. These layers are mot-
tled throughout with light gray and strong brown. They
are very strongly acid. The substratum is firm, yellowish-
brown silty clay mottled with light gray and yellowish red.

This layer extends to a depth of 48 inches or more and is
very strongly acid. Tt is very slowly permeable to water
and roots.

Depth of these soils ranges from 24 to 72 inches. The
surface layer is commonly silt loam, but in places it is
loam or silty clay loam. The texture of the subsoil ranges
from clay loam to silty clay, depending on the texture of
the parent material in surrounding aveas. Slopes are less
than 1 percent. In places there are sandstone fragments
throughout the soil.

The Lickdale soils are near the deep, well-drained Tart-
sells soils and the moderately deep, well-drained Dekalb
soils. They are also near the mocerately well drained to
somewhat poorly drained Cookport soils and the poorly
drained to somewhat poorly dramed Nolo soils. TLickdale
soils are less deep than the Dunning soils but are more
acid, and generally ave less fine textured.

The Lickdale soils have a high water table that remains
near the surface most of the year. They ave wet because
many springs and seeps of large volume keep a constant
supply of water flowing into the low areas. These soils
are moderate to low in fertility, but the surface layer has
a high content of organic matter. DBecause they ave water-
logged, crops on these soils respond very slowly if fertilizer
is applied.

Lickdale soils are not suited to farm crops. Because of
their low fertility, draining the wet aveas 1s generally not
feasible. TLarge amounts of lime are needed to correct
acidity. Cattails, sedges, black alder, and red maple make
up the plant cover. Large hemlock stumps ave common
in many areas.

Lickdale silt loam, 0 to 5 percent slopes {LwA).—This
nearly level soil ig in depressions on plateaus in the central
and northern parts of the county. Its profile is the one
described for the series. Permeability to water is very
slow, and the soils are too wet for most plants. Crops on
this soil respond poorly if fertilizer is added. '

Included with this soil in mapping ave small arveas of a
gently sloping soil.

Most of this Lickdale soil is better suited to hay, pasture,
or trees than to row crops. It is almost impossible to work
the soil with machinery that is commonly available.
Drainage ditches are needed to remove excess water, and
a bedding system is needed to provide better surface drain-
age and in places better internal drainage. Lavge amounts
of lime are needed. Capability unit ITVw-2; woodland
suitability group 11.

Lickdale very stony silt loam {lx).—This nearly level
to gently sloping soil is in depressions on the plateau north
of Lock Haven. Large sandstone blocks morve than 15
inches in diameter occupy as much as 15 percent of the soil
and in places are more numerous, but otherwise this soil
is similar to the one described for the series. Because of
the large stones, this soil is best suited to trees. Capability
unit VIIs-2; woodland suitability group 11.

Lindside Series

In the Lindside series are deep, moderately well drained
soils that have a brownish, silty or clayey subsoil. These
soils are on flood plains of all streams that drain areas of
soil underlain by limestone. They formed in alluvium
washed mainly from soils weathered from limestone but
also from soils weathered from sandstone and shale.
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The surface layer is dark-brown and dark yellowish-
brown, friable silt Joam 12 to 24 inches thick. 1t has fine,
granular structure, i1s slightly sticky when wet, and is
slightly acid to neutral. The subsoil is 14 to 24 inches of
dark grayish-brown silt loam and silty clay loam that has
gray and brown mottles. It contains some pebbles and
sandy lenses and is slightly acid. The water table gener-
ally 1s in the lower part of this layer. The substratum is
dark grayish-brown silt loam and silty clay loam that has
gray and brown mottles. It is stratified in some places
and has sandy lenses in many places. It contains numer-
ous pebbles and is neutral. The water table is generally
above this layer.

The texture of the swrface layer is silt loam, loam, fine
sandy loam, or sandy loam. Generally, the soils have a
brownish hue, but a reddish hue is common in places where
material was washed from areas of red sandstone or shale.
Depth to mottling ranges from 14 to 24 inches.

The Lindside soils are near the well-drained Huntington
and Ashton soils and the somewhat poorly drained Newark
and poorly drained Melvin soils.

Permeability of these soils to water and plant roots is
high. The soils are easy to work and warm up moderately
early in spring. Damage to crops from floods is slight.
Most, areas of these soils are used for crops. Except for
deep-rooted crops, the soils are well suited to all crops
grown in the county.

Lindside silt loam (lz}—This is the only Lindside soil
mapped in the county. It is nearly level and is on flood
plans of streams, which drain areas that contain a large
amount of limestone. Its profile is the one described for
the series. Permeability is moderate, and the soil holds a
large amount of moisture available for plants.

Tncluded with this soil in mapping are small areas of a
gently sloping soil and small aveas that are severely eroded.

Lindside silt loam is suited to a crop rotation of mod-
erate intensity. Alfalfa grows moderately well. Gen-
erally, lime is not needed. Capability unit IIw-3; wood-
land suitability group 10.

Made Land

Made land (Ma) consists of areas that have heen filled
with earth, ashes, and trash and then leveled. Most of
these areas are in or around urban areas, but some large
areas are occupied by factories and railvoad yards,

This mapping unit varies greatly in composition and
consequently cannot be classified as a soil. Soil properties
are extremely variable and range from good to poor. A
thorough investigation is needed of each individual site to
determine its suitability for the proposed use. Made land
was not assigned to a capability unit, because it varies
widely in suitability for agriculture. Woodland suitabil-
ity group 14.

Meckesville Series

The Meckesville series consists of deep, well-drained,
reddish, gently sloping to moderately steep soils. These
soils are at the base of slopes in the Allegheny Plateau.
They formed in material that washed or rolled downhill
from upland areas underlain by acid red shale and sand-
stone.

The plow layer is dark reddish-brown, friable silt loam
6 to 10 1nches thick. This layer is generally strongly acid.
In many places dark reddish-brown channery silt loam 2
to 6 inches thick directly underlies the surface layer. 'Lhe
upper part of the subsoil is 7 to 15 inches of reddish-brown,
friable channery silt loam that is strongly acid.

The lower part of the subsoil is 9 to 21 inches of weak
to dusky-red, firm loam or silt loam that contains many
channery fragments and is strongly acid to moderately
acid.

The texture of the surface layer is dominantly silt loam,
but in a few small aveas it is channery silt Joam and shaly
silt loam. In some places mottles and a firm pan are below
a depth of 36 inches. There are enough channery frag-
ments in a few small areas to interfere with tillage.
Depth of this soil ranges from 4 to 10 feet. In places near
the Dekalb and Lehew soils, the Meckesville soils arve
coarser textured throughout the solum than in the profile
described in the foregoing paragraphs.

Meckesville soils are near the Lehew, Ungers, and De-
kalb soils. They are deeper than the Ungers soils and con-
tain more coarse fragments. Also, their subsoil is more
firm and compacted.

These soils are moderately permeable to water and plant
roots. They have a high moisture-holding capacity for
plants. The soils are moderately acid to strongly acid in
arveas where lime has not been applied. Crops on these
soils respond well if fertilizer is added.

Most crops commonly grown in the county grow well
on these soils. On idle fields the vegetation is made up
mainly of broomsedge, cinquefoil, goldenrod, dewberry,
and blackberry but meludes some white pine, aspen, and
crabapple. The woodland is made up of white oak, red
oak, cherry, and white pine, and the understory consists
of juneberry, dogwood, and red maple.

Meckesville silt loam, 3 to 8 percent slopes, mod-
erately eroded (MeB2).—This gently sloping soil is along
the base of hills. The surface layer is 4 to 6 inches thick
and contains a few fragmenis of red shale and sandstone.

Permeability to water and plant roots is moderate, and
the moisture-holding capacity for plants is high. This soil
is easy to work. Runofl is moderately rapid, and the areas
receive excess water from higher slopes.

"This soil is suited to most, crops commonly grown in the
comnty. Alfalfa grows moderately well. A crop rotation
of moderately high intensity can be used. Diversion ter-
races and graded striperopping are needed to remove ex-
cess water and control ervosion. Capability unit ITe-2;
woodland suitability group 1.

Meckesville silt loam, 8 to 15 percent slopes, mod-
erately eroded (MeC2).—This moderately sloping soil is
near the base of hills and of mountain slopes in the north-
ern part of the county. Its profile is the one described for
the series.

Permeability to water and plant roots is moderate. The
moisture-holding capacity for plants is high. This soil
is easy to work. Runoff 1s rapid during periods of heavy
rainfall.

This soil is suited to most crops commonly grown in the
county. Alfalfa grows moderately well. A crop rotation
of low intensity is needed. Diversion terraces and graded
stripcropping are needed to prevent further erosion.
Lime and fertilizer should he applied according to the
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needs indicated by soil tests.
woodland suitahility group 1.

Meckesville silt lo*tm, 15 to 25 percent slopes, mod-
erately eroded (MeD2)—This moderately steep soil is at
the base of hills and mountains in the northern part of the
county. It ranges from 8 to 5 feet in depth. Numerous
fragments of channery sandstone are on the surface and
(hronulmut the soil.

Permeability to water and plant voots is moderate, and
the moisture-holding capacity for plants is high. Runoft
1s rapid.

Farming this soil with machinery is fairly difficult be-
cause of the steep slope. A rotation of low Intensity that
includes 3 or more years of hay is needed because of the
hazard of erosion. This soil is better suited to permanent
hay, pasture, or trees than to vow crops.  Alfalfa and
birdsfoot trefoil grow well, and yields are good. Reseed-
ing the hay or p \stnre in contout sty 1ps he]ps prevent fur-
ther erosion. Capability unit IVe-2; woodland suitabil-
ity group 1.

Capability unit ITTe-2;

Melvin Series

The Melvin series consists of poorly drained soils that
have a dark-gray surface layer and a grayish silty clay
subsoil. These soils are on flood phms of streams that
drain the Iimestone valleys of the county. They formed in
alluvium, washed mainly from upland soils underlain by
limestone but partly from soils underlain by sandstone and
shale.

The plow layer is 9 to 12 inches of very dark grayish-
brown silt loam that has fine, granular or mubanou](u
blocky structure. Tt is slightly sticky when wet, contains
many roots, and is neutral. The subsoil is dar ]\-omv to
gray, sticky silty clay loam or clay loam mottled with
streaks and spots of yellowish brown and yellowish red.
Roofs are few because the water table Ainctuates within this
layer. Structure is prismatic or blocky, and the soil is
neutral to slightly alkaline.

In places stratified layers of sand and gravel that con-
tain lenses of clay are at a depth below 8 fo 5 feet. These
layers of gravelly material ave generally below the perma-
nent water table, In most areas the surface layer is silt
loam, but in some places it is clay loam. The texture of the
l L\us underlying the surface layer is silt loam, clay loam,

1 silty clay Toam that contains lenses of S‘mdy clay and
‘m(]y clay loam. Depth to mottling ranges from 0 Lo
12 inches.

Melvin soils arve on high flood plains and terraces near
the well-drained Fluntington and Ashton soils. They are
also near the Newark soils, but those soils occupy somewhat
higher aveas. The Melvin soils are less acid than the At-
kins soils and in many places ave finer textured.

Melvin soils are in areas on flood plains that have inade-
quate ontlets (fig. 9). Consequently, drainage is difficult.
These soils are flooded frequently early in spring. Gener-
ally, the crops are not seviously damaged by floodwater, but
insome years crops are lost.

Melvin soils ave fevtile. Their content, of organic matter
and plant nutrients is high. T'hese soils are easy to work
if they are not too moist but they are diflicult to work if
they arve too wet or too dry. Thev are only suitable for
crops that tolerate wetness. Alfalfa does not grow well.

SURVEY

Figure 9.—A typical Melvin silt loam along Bald Eagle Creek; tile
drains have been installed, and the field has been planted to corn.

Melvin and Newark silt loams (Mn)—These nearly
level soils are on flood plains of streams that drain aveas
of soils underlain mainly by limestone. They are too in-
termingled to be mapped separately. The profile of the
Melvin soil is similav to the one described as typical for
the series. A typical profile of a Newark soil is described
under the Newark series.

Permeability of these soils to water and plant roots is
poor. The water table remains near the surface most of
the year, and runofl is slow.  After a rain or a flood, these
sotls dry out slowly. The soils are high in 10111111,\' but
the pattern of soils 1s so complex that it is diflicult to ubilize
the areas to their full potential.

Included with these soils in mapping ave small areas of
a gently sloping soil.

Crops that tolerate excess moisture are needed on the Mel-
vin and Newark silt loams. A system of open drains, if
used with a bedding system, increases the area suited. to
cultivation and the growing time for crops by improving
surface and inter nal dr ainage. Ceneml]y, apphcatmns
of lime are not needed. Ca pablhty unit, ITTw=3; wood-
land suitability group 11.

Montevallo Series

The Montevallo series consists of shallow to very shal-
low, well-drained, brownish, moderately sloping to very
steeply sloping soﬂs that have a very shaly, medium-
textured subsoil. These soils are in upland areas, mainly
m the shale hills between Beech Creek and Pine Creek.
They formed in material devived from acid gray shale
and brown shmlc

The surface Iayer is 4 to 7 inches of brown channery silt
loam that is very friable and s strongly acid. The subsoil
is yellowish-brown very shaly silt loam that is 5 to 8 inches
thick and contains 70 to 90 percent of shale chips. This
layerisstrongly acid. The substratum isa mass of yellow-
ish-brown shale chips that ave coated with silt and range
from 3 to 8 inches in thickness. The pavent matervial is
broken layers of bhrownish shale and is permeable to water.

Depth to shale bedrock ranges from 1 to 2 feet. The
deeper soils contain more fine silty material than the shal-
low ones.
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The Montevallo soils are near the moderately deep, well-
drained Berks soils and the deep, well-drained Hartleton
soils,

Montevallo soils have low fertility. Permeability to
water is rapid, and ability to hold moisture and plant
nutrients is low. The content of organic matter also is
low. The woodland cover is mostly Virginia pine but in-
cludes a few white pines and some staghorn sumac. The
main ground cover Is povertygrass, cinquefoil, goldenrod,
dewberry, and hlackberry.

In this county the Montevallo soils occur in small areas
in an intricate pattern with the Berks soils.  Therefore,
they are mapped only with Berks soils in complexes that
are called Berks-Montevallo channery silt loams. These
soils are closely associated and are severely eroded or very
steep. The descriptions of these mapping units follow the
description of the Berks soils in this report.

Morrison Series

In the Morrison series are deep, well-drained sandy loams
that ave yellowish brown in the plow layer and upper
part of the subsoil and red and rveddish yellow in the lower
part of the subsoil. These soils ave on slopes of the rise
m the center of Nittany Valley near the western edge of
the county. They formed in material weathered from
sandy limestone and calcareous sandstone.

The surface layer is 7 to 10 inches of yellowish-brown
cherty sandy loam. In a few places sandstone and cherty
gravel make up as much as 20 percent of the volume, and
as a vesult, the soil is very friable. The upper part of
the subsoil is yellowish-brown cherty sandy loam 8§ to 12
inches thick. It is loose to very friable, and in some places
fragments of sandstone and chert make up as much as 20
percent of the volume. The lower part of the subsoil is
red cherty sandy clay loam that grades to yellowish-red
cherty sandy loam with increasing depth. This layer is
friable when moist but sticky and plastic when wet.
Thickness ranges from 14 to 21 inches. The substratum
is strong-brown cherty loam that has numerous black coat-
ings and is 10 inches to several feet thick. This layer is
firm when moist and is slightly sticky and nonplastic when
wet,

The parent material is weathered sandstone, chert, frag-
ments, and impurities of limestone and dolomite from
which the lime has been removed by leaching. The under-
lying vock is permeable and is interbedded with sandstone,
which in places is calcareous, and with beds of limestone
or dolomite that vary in purity and in chert content.

‘The Morrison soils are mostly near the Hagerstown soils.
They are sandier than those soils.

Permeability is high and the moisture-holding capacity
for plants is low in the surface layer and in the upper
part of the subsoil, but these are both moderate in the lower
part of the subsoil. These soils are droughty and are low
in fertility. Runoff is slow, and erosion is seldom a serious
hazard.” The stones in the soils quickly wear down plow-
shaves and teeth of cultivators, but these soils ave easy to
work if the areas are not too stony. In areas that have
not been limed recently, the soils ave very strongly acid to
strongly acid. Crops on these soils respond if small
amounts of fertilizer ave added. The soils leach readily,
however, and crops on them are likely to be damaged if
large amounts of fertilizer are applied with the seed.

Morrison soils are of little agricultural importance local-
ly. They are somewhat suited to alfalfa and orchards
and to similar deep-rooted plants, but they are better suited
to woodland. Most areas are in trees, mainly white oak,
black oak, scrub oak, ash, white pine, pitch pine, and Vir-
ginia pine.

Morrison cherty sandy loam, 3 to 8 percent slopes
{MoB).—This gently sloping soil has a profile like the one
described for the series. In many places there are large
and small sinkholes and slopes are short and broken.

Permeability of this soil is rapid, and the moisture-hold-
ing capacity for plants is low. This soil is easy to work,
but, the low moisture supply during droughts lowers yields.

Included with this soil in mapping are small areas of a
stony soil. Also included arve areas of a gently sloping
soil and of a moderately eroded soil.

Morrison cherty sandy loam, 3 to 8 percent slopes, is bet-
ter suited to deep-rooted legumes and to orchards than to
general crops. ‘I'he soil Teaches easily, and it is therefore
better to apply small amounts of lime and fertilizer fre-
quently than to apply large amounts occasionally. Be-
cause of the many sinkholes and short, broken slopes, use of
contour strips generally is not feasible. Stripcropping and
a crop rotation of low intensity are needed for control of
erosion.  Capability unit ITs-8; woodland suitability
group 2.

Murrill Series

The Murrill series consists of deep to very deep, well-
drained, nearly level to moderately steep, gravelly soils.
‘These soils are along the edges of limestone valleys and are
typically 3 to 6 feet deep. They formed in material weath-
ered from sandstone and shale that was moved by water or
gravity onto areas underlain by limestone.

The plow layer is dark yellowish-hrown, friable gravelly
loam 8 to 10 inches thick. Fragments of sandstone and
chips of shale are thickly scattered on the surface. Re-
action ranges from strongly acid to neutral. The upper
part of the subsoil is 10 to 15 inches of yellowish-brown
gravelly clay Toam. This layer is friable near the plow
layer and increases in firmness with inereasing depth. It
is 20 to 30 percent fragments of sandstone and shale and is
very strongly acid or strongly acid. The lower part of the
subsoil is dark yellowish-brown to brown gravelly clay
loam 80 inches to 4 feet thick. This layer is firm in place
and is very strongly acid. It contains numerous black
coatings and in some places has mottles at a depth of 314
to4 feet. Also 20 to 30 percent of it consists of fragments
of sandstone and shale.

The substratum is strong-brown and brownish-yellow,
firm, gritty silty clay loam 1 to several feet thick. It is
massive and is very strongly acid. It is underlain by
soil matevial from hmestone and by limestone of varying
purity.

The Murrill soils are near the Hagerstown, Laidig, and
Buchanan soils.  They resemble the Laidig soils, but un-
like those soils, lack a distinet, reddish color in the lower
part of the subsoil. Also, they are not so closely associ-
ated with materials that contan lime. Their substratum
is less firm than that of the Laidig soils.

Murrill soils arve desivable for farming because they have
good moisture-holding capacity, are easy to work, and
produce high yields of crops. Internal drainage and
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permeability to water and plant roots are moderate to
a depth of 30 to 86 inches. Below this depth, permeability
is slow. Small sinkholes are common. In places where
lime has not been applied, these soils are strongly acid.

Most nearly level to sloping fields have been cleared of
stones and have been cultivated. TUnder average man-
agement, these soils are well suited to general farm crops
and to orchards and potatoes. Areas that are moderately
steep and very stony are used mainly for pasture or trees.
The principal trees in wooded areas are red oak and white
onk, but where the soils are more moist and more fertile,
walnut, butternut, and elm grow, as well as hickory,
maple, beech, juneberry, and dogwood. On fields left
idle, cedar begins to grow and povertygrass, goldenrod,
broomsedge, dewberry, and blackberry make up the ground
cover,

Murrill gravelly loam, 0 to 3 percent slopes (MuA).—
This nearly level soil is on the lower parts of slopes along
the edges of limestone valleys. At the bottom of the
slope the areas fan out over the adjacent Iagerstown soils.
Soil that formed mostly in material from sandstone and
shale to a depth of 18 inches or more is mapped as Murrill,

Permeability to water and plant roots is moderate, and
the moisture-holding capacity for plants is high. él'ig-
inally the soil was probably strongly acid, but now the
reaction depends on the amount of lime that has been
applied. The soil is easy to work, and the risk of erosion
is slight. Crops on this soil respond well if fertilizer is
applied.

All general farm crops, and also potatoes and orchards,
grow well on this soil. ~Yields are high. TIf lime and
fertilizer are added in amounts indicated by soil tests,
an intensive ¢rop rotation can be used. Also, crop resi-
dues need to be returned to the soil, and cover crops should
be grown to help maintain organic matter. Diversion
terraces can be used to protect the soil from runoff from
higher areas. Capahility unit I-1; woodland suitability
group 2.

Murrill gravelly loam, 3 to 8 percent slopes, mod-
erately eroded (MuB2).—This gently sloping soil is on toe
slopes along the edges of limestone valleys.  Its profile is
the one described for the series. From 25 to 75 percent of
the original surface layer has been removed by erosion.
There are stone fences and piles of stones in many places,
and small sinkholes are common,

Permeability to water and plant roots is moderate in
the plow layer and upper part of the subsoil, but it is re-
stricted in the lower part of the subsoil. The moisture-
holding capacity for plants is high. The soil is easy to
work, but in places stones on the surface need to be re-
moved. Runoff is rapid in sloping areas. Crops on this
soil respond well if fertilizer 1s added.

This soil is suited to general farm crops, potatoes, and
orchards. Yields are high. A crop rotation of moderate
intensity is suitable. Diversion terraces and contour strip-
cropping ave needed for control of erosion. Capability
unit [Te—1; woodland suitability group 2.

Murrill gravelly loam, 8 to 15 percent slopes, mod-
erately eroded (MuC2.—This sloping soil is on the upper
parts of concave slopes in limestone valleys. In places
at the top of the slope, this soil is bounded by Laidig soils.
From 25 to 75 percent of the original surface layer has
been lost through erosion, and stones are piled in many
places.

Permeability to water and plant roots is moderate, and
the moisture-holding capacity for plants is high. Re-
action ranges from strongly acid to neutral, but it depends
on the amount of lime that has been added. This soil is
easy to work, but in sloping areas runoft is rapid. Crops
on it respond well if fertilizer is added.

This soil is suited to hay, pasture, or orchards. Gen-
eral farm crops ave also suitable if erosion is controlled.
Stone fences make management difficult. A crop rotation
of low intensity is suitable. Contour strips and diversion
terraces are needed for control of erosion. Capability
unit IITe-1; woodland suitability group 2.

Murrill gravelly loam, 8 to 15 percent slopes, severely
eroded {MuC3).—This sloping soil is on the upper parts of
concave slopes in limestone valleys. 1In places at the top
of the slope, this soil is bounded by Laidig soils. Most or
all of the original surface layer and part of the material
from the subsoil have been removed by sheet and rill
erosion. Large gullies have been cut in places where
drainageways have been altered or left bare of protective
cover. There are piles of stohes in many places.

Permeability of this soil is moderate, and the moisture
available for plants is moderately high. Reaction ranges
from strongly acid to neutral, depenc%ng on the amount of
lime that has been applied. Runoft is more rapid on this
soil than on less eroded soils. The soil is easy to work
in areas that are not cut by gullies. Crops on 1t respond
well if fertilizer is added.

This soil is suited to hay, pasture, and orchards, but
general farm crops can be grown in areas where erosion
1s controlled. In places stone fences make management
difficult. A crop rotation of low intensity is suitable.
Contour strips and diversion terraces are needed for the
control of evosion. Capability unit IVe-1; woodland
suitability group 4.

Murrill gravelly loam, 15 to 25 percent slopes, mod-
erately eroded (MuD2).—This moderately steep soil is on
the upper parts of concave slopes along the foot of ridges
that surround the limestone valleys. In places at the top
of the slope, these soils are bounded by Laidig soils.

Permeability to water and plant roots is moderate. The
fertility and moisture-holding capacity for plants are
moderately high. Rumoff is rapid; consequently, the
hazard of erosion increases on long slopes. The soil
ranges from strongly acid to neutral, depending on the
amount, of lime applied. Crops on it respond well if
fertilizer is applied.

This soil is suited to long-term hay and pasture crops.
It is also suited to general farm crops if erosion is con-
trolled. A crop rotation of low intensity is needed. All
crops should be grown in narrow-contour strips to help
reduce losses of soil and water. Also renovating of areas
in hay and pasture should be done in narrow contour
strips. Diversion terraces arve needed to protect areas
that ave downslope. Capability unit IVe-1; woodland
suitability group 2.

Murrill very stony loam, 0 to 8 percent slopes (MvB).—
This nearly level to gently sloping soil is on toe slopes of
sandstone ridges along the edges of limestone valleys,
mostly below gaps in the ridges. As much as 15 percent
of the soil, throughout the profile, is made up of large
sandstone fragments and boulders. The surface layer is
undisturbed in many places.
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Permeability of this soil to water and plant roots is
good. IRunoft is moderate, and the soil is strongly acid.

This soil has good fertility and moisture-holding ca-
pacity, and it is therefore excellent for trees. ‘Fhe use of
machinery for tree planting is impractical because of
stones. Stones also make venovating areas in pasture and
applying lime and fertilizer difficult. Capability unit
Vlis—1; woodland suitability group 2.

Murrill very stony loam, 8 to 25 percent slopes
(MvC).—This moderately sloping to modervately steep soil
1s on the upper parts of concive slopes in limestone valleys
and on fans below gaps in the sandstone ridges. As much
as 15 percent of the soil, throughout the proﬁ]e, is made up
of large fragments of sandstone. The surface layer is un-
disturbed in many places.

Permeability to water and plant roots is good. The soil
has good fertility and good moisture-holding capacity but
1sstrongly acid. R unoff is moderate.

Because of its fertility and moisture-holding capacity,
this soil is excellent for trees. Stones make it 1mpractical
to use machinery for cultivation, pasture management, or
tree planting, but the soil can be used for permanent
pasture. Capability unit VIs-1; woodland suitability
group 2.

Newark Series

The Newark series consists of somewhat poorly drained
soils that have a subsoil of grayish-brown silt loam or clay
loam. These soils are on the flood plains of all streams
in the county that drain arveas of soils underlain by lime-
stone (fig. 10).

The plow layer is dark grayish-brown, fine, granular silt
loam 6 to 10 inches thick. It is slightly sticky when wet,
contains numerous roots, and is neutral. The subsoil is
dark yellowish-brown, sticky fine silt loam or clay loam
that extends to o depth below 40 inches. It is firm and
compact and is mottled with gray and streaks of yellow-
ish brown. This layer is neutral to slightly alkaline and
contains no roots. The water table fluctuates within the

Figure 10.—Landscape of Melvin and Newark soils along Fishing

Creek Valley in the Ridge and Valley province. Hagerstown soils

are on the sides of the valley; the Dekalb soils are on forested
ridges in the background.

subsoil. Tt remains near the surface during periods when
moisture is high, and during the summer 1t 1s from 24 to
36 inches below the surface. Stratified layers of sand
and gravel that contain clay lenses ave helow a depth of 3
to 5 feet.

The texture of the surface layer is dominantly silt loam,
but it is clay loam in places. 1In the layers below the sur-
face layer, the texturve is silt loam, clay loam, or silty clay
loam, and the lenses are of sandy clay or sandy clay loam.
Depth to mottling ranges from 6 to 14 inches.

The Newark soils are on flood plains and high terraces
near the well drained Huntington and Ashton soils, the
moderately well drained Lindside soils, and the poorly
drained Melvin soils. The Newark soils are finer textured
than the Atkins soils and are better drained and less acid.

Some of the Newark soils are in low areas, and therefore
removing excess water by tile drainage or an open drain-
age system is impossible. Floodwaters lower the produc-
tivity of the soils, but genevally crops are not seriously
damaged by floods. Crops ave lost, however, in some
wet seasons.

Newark soils are fertile, and their content of organic
matter and plant nutrients is high. These soils are easy
to work if they are not too moist, but they are diflicult to
work if they are too wet or too dry. They are suitable
only for crops that tolerate wetness. Alfalfa grows poorly
on these soils.

In Qlinton County the Newark soils occupy small areas
that are intermingled with areas of Melvin soils. There-
fore, these soils are mapped only with the Melvin soils in
an nndifferentiated unit that is called Melvin and Newark
silt loams. The description of this mapping unit follows
that of the Melvin soils in this report.

Nolo Series

The Nolo series consists of poorly drained to somewhat
poorly drained, grayish soils that are nearly level and
gently sloping. These soils have a very firm, very slowly
permeable layer in the lower part of the subsoil. They
are in depressions and at heads of springs in the northern
two-thirds of the county. Nolo soils formed mainly in
material weathered from sandstone but partly in material
weathered from shale.

In wooded areas a black, matted layer of organic mate-
rial 1 inch thick overlies black, friable silt loam 3 to 4
inches thick. Beneath this layer is 3 to 4 inches of dark
grayish-brown, friable silt loam or very stony silt loam.
All three layers are very strongly acid. The upper part of
the subsoil is light yellowish-brown clay loam that is 20
to 80 inches thick. It gradually grades to gray clay loam
in the lower part. This layer contains strong-brown, very
pale brown, and yellowish-brown mottles that indicate
poor drainage. It is firm when moist but is sticky and
plastic when wet and is very strongly acid to extremely
acid. The lower part of the subsoil is gray to dark yellow-
ish-brown clay loam to sandy clay. It is very firm when
moist, is sticky and plastic when wet, and is extremely
acid. Thickness ranges from 22 to 36 inches or more.

The underlying rocks are mainly hard, gray sandstone
and siltstone, but shale is included. The bedrock is very
slowly permeable to water.

The surface layer is silt loam, loam, or sandy loam.
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Depth to hard rock ranges from 24 to 60 inches, but it
averages from 30 to 36 inches. The firm pan is at a depth
ranging from 12 to 24 inches. Depth to mottling ranges
from 4 to 10 inches.

Nolo soils are near the moderately deep, well-drained
Delall soils and the deep, well-dramed Hartsells soils.
They ave also near the moderately well drained to some-
what poorly drained Cookport soils and the very poorly
drained Lickdale soils. Nolo soils are more poorly drained
than the Cavode soils and have a subsoil that is more com-
pact and coarser textured.

These soils are slowly permeable to moisture, have low
water-holding capacity for plants, and are very strongly
acid. The rooting zone is very shallow in these soils, and
windthrow of trees is common. The surface layer is
moderately high in organic matter, and crops on these
soils respond slowly if fertilizer is applied.

Nolo soils are suitable to crops that tolerate excessive
wetness. Much lime is needed. The woodland on these
soils is made up of hemlock, white pine, white oalk, pin oal,
rhododendron, and dogwood. Generally the water tableis
within 1 to 3 feet of the surface most of the year.

Nolo silt loam, 0 to 3 percent slopes [NoA).—This
nearly level soil is on concave slopes of depressions
in upland areas in the north-central and norvthern parts
of the county. Tts profile is the one described for the series.

Permeability to water is moderate in the surface layer
but is very slow in the subsoil. The soil is very strongly
acid. The available water for plants during droughts is
low. Runoff is slow.

An open drainage system is needed for removing runofl,
and a hedding system that provides slope for drainage is
also needed. A crop rotation of low intensity, which in-
cludes crops that tolerate wetness, is suitable.  Mnch lime
is needed to correct acidity. Capability unit IVw-1;
woodland suitability group 11.

Nolo very stony silt loam, 0 to 8 percent slopes
NsA)—This nearly level and gently sloping soil is in some
of the depressions in upland soils in“the novthern part of
the county. Theareas ave around heads of springs and in
other places near the Dekalb soils.  Many large sandstone
fragments are on the surface and throughout the soil.
Depth to mottling ranges from 2 to 10 inches.

Permeability to water is slow, and the moisture available
for plants during droughts is low. This soil is very
strongly acid.

This soil is not suited to cultivated crops, because of the
many stones. Its use is limited to native pasture. Capa-
bility unit VIIs-2; woodland suitability group 11.

Pope Series

The Pope series consists of deep, well-drained, brownish,
nearly level to gently sloping soils that have a gravelly
substratum. These soils are on fans biiilt by small streams
in areas where they empty into larger streams. Typical
areas are on the fans-of flood plains, near the gaps, at Me-
Elhattan and Woolrich. Pope soils formed in material
washed by streams from upland soils underlain by acid
sandstone and shale.

The surface layer is darvk-brown, very friable Joam or
very stony loam 8 to 11 inches thick. This layer contains
10 to 20 percent of coarse pebbles and is slightly acid.  The

substratum is dark-brown silt loam or loam 30 to 40 inches
thick. Tt is medium acid and 20 to 40 percent of it con-
sists of pebbles.

The content of coarse pebbles and cobblestones in the
surface layer and through the subsocil ranges from 10 to
60 percent. Depth to stratified gravel and sand ranges
from 36 to 72 inches.

Pope soils ave similar fo the Funtington soils, but they
contain more coarse gravel and are more acid. Permea-
hility to water is rapd, and plant roots easily penetrate
the substratum. The moisture-holding capacity for plants
is moderate. Crops on these soils respond well if fer-
tilizer is added. These soils ave seldom f%ooded.. They are
easy to work, except in a few places where there are many
pebbles and cobblestones.

Most of the Pope soils are used for crops. Yields of
corn, oats, wheat, and hay are moderately high. A few
areas are in woodland made up of ved oal, white oak, syca-
more, elm, and cottonwood.

Pope loam, fans, 0 to 3 percent slopes (PoA)—This
nearly level soil is on fans of the flood plains where
small streams join larger streams. The surface layer and
subsoil have weakly developed horizons, and they contain
much sand and gravel. The depth to stratified sand and
gravel ranges from 36 to 72 inches.

This soil holds moisture modervately well but is acid.
During periods of excessive moisture, the water table is at
a depth of 30 to 36 inches, but duving droughts depth to
the water table is much greater. Aveas of this soil on the
flood plain at Woolrich are flooded infrequently. Crops
on the soil respond quickly if fertilizer is applied.

This soil is suitable for any land use. It can be used
for all erops commonly grown in the county. A crop vota-
tion of high intensity is suitable. Lime should be applied
according to the needs of the crop to he grown. Capability
unit, I-4; woodland suitability group 1.

Pope loam, fans, 3 to 8 percent slopes (PoB).—This
gently sloping soil is on fans of flood plains at the mouths
of small streams that drain upland soils underlain by
acid sandstone. A large area is on the fan formed by
McElhattan Creek at McElhattan,

Internal drainage is rapid, and the available moisture
for plants is low during droughts. In summer the water
tablo is very deep, but during seasons of excess moistuve,
it is near the surface. This soil is strongly acid. Runoiff
is negligible, and flooding is not a hazavd. If enough mois-
ture is available for plants, crops on this soil respond well
if fertilizer is added.

Contour striperopping or contour farming can be used
on this soil.  Lime should be added according to the needs
of the crop to be grown. Capability unit ITe-2; woodland
suitability group 1.

Pope very stony loam (Ps).—This nearly level to gently
sloping soil is on the fans of flood plains, mainly in moun-
tainons areas where small streams join large streams.
Many large houlders and pebbles are on the surface and
throughout the soil.

Tho water available for plants is low during the growing
season, and 1t filters through the soil rapidly.

Included with this soil in mapping are wet spots and.
small areas of poorly drained soils and of more sandy
soils.
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Avreas of this Pope soil arve better suited to trees than to
row crops; they arve too stony for cultivation. Capability
unit VIs-2; woodland suitability group 1.

Purdy Series

The Purdy series consists of poorly drained to very
poorly drained, nearly level and gently sloping, gray soils
that are pu ommently mottled with strong brown and yel-
lowish brown. These soils are on ]nfrh terraces in the
vicinity of Beech Creek and Avis.

The plow layer is dark grayish-brown, friable silt loam
8 to 10 inches thick. This Iayer has good granular struc-
ture, becomes sticky when wet, and is medium acid to
slightly acid. Beneath the surface layer is light hrownish-
gray to gray silty clay loam that is 10 to of inches thick
and contains prominent mottles of strong brown and yel-
lowish brown. It has prismatic structure and is firm when
moist but is sticky and plastic when wet. This layer con-
tains a few rounded pebbles and is medium acid to very
strongly acid. The substratum is gray gravelly silty clay
loam Ehat is 2 to 4 feet thick and contains lar ge, prominent,
strong-brown mottles. This layer is firm when moist but
is SIIO]\V and plastic when wet and is very strongly acid.
From 40 to 60 percent or move of this Iayer consists of
fine pebbles.

The texture of these soils is silt loam or silty clay loam.
Depth to stratified gravel ranges from 4 to 8 feet. The
content of gravel in Cthe lower pni of the subsoil ranges
from 5 to 40 percent. The color of the surface Ll)u' 18
dark brownish gray, dark grayish brown, or dark gray in
places.

The Purdy soils are near the somewhat, poorly drained
Tygart soils. They arve finer textured than the Atkins and
Melvin soils.

Permeability of the Purdy soils is slow. Water pene-
trates and filters through them very slowly, and in
droughts they hold only a  small amount of moisture avail-
able for plants. Runoff is slow, and pr oductivity is low.
The Purdy soils are slow to warm up in spring and require
a long period to dry out after a rain before they can he
cultivated. Consequently, spr ing planted crops are late.
Crops on these soils respond very slowly if fertilizer is
applied.

These soils are not well suited to rotational crops. Fall
grains generally winterkill, and alfalfa grows poorly.
Tlequent applications of lime are needed.

Purdy silt loam (Pv).—This soil is the only Purdy soil
mapped in the county. It is nearly level and is on high
terraces near Beech Creek and Avis. Its profile is the
one described for the series.

Water moves over the surface and through this soil very

slowly. As a result, the soil is saturated for long periods

after vains.  This soil is not flooded by high w ater from
thenearby stream, but in places it is covered hy runoff from
surrounding soils. The content of organic matter in the
surface Llye) is moderate to high. Included with this soil
in mapping are small, gently qlopm(r areas.

Purdy silt Toam needs a crop rotation that includes sev-
eral years of hay crops suited to wetness. Alfalfa does
not, grow well. Drainage terraces, ditches, and a random
system of tiling in the wetter areas help remove excess
water and thus improve yields. Capability unit TVw-1
woodland suitability group 11.
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Riverwash

Riverwash (Ra) consists of poorly drained and very
poorly drained alluvium made up of deposits of cobble-
stones, gravel, and sand that are coated with thin films of
clay and silt. Generally the areas are on gravel bars in
channels along the shores and on low islands in the Susque-
hanna River. Most of the materials were deposited re-
cently, and in many places they have been reworked by
scouring in the channels. The areas are flooded frequently
and have a high water table.

Where the gravel bars are thick enough, they are ex-
posed in islands for 3 to 6 months of the year. The islands
are 90 percent conrse gravel and cobblestones. The remain-
ing 10 percent is mostly sand and silt but includes a small
amount of clay.

Riverwash is not suitable for agriculture. The gravel
bars support a low grade of vegetation, mainly grasses,
sedges, alders, yellow birch, and willow. In places the
aveas ave bare. Planting trees and applying lime and
fertilizer ave not, felSIble, because of frequent fooding.
Capability unit VI1Ts-1; woodland suitability group 14,

Rubble Land

Rubble land (Rb) is nearly level to very steep. It is 90
percent or more large boulders of sandstone or quartzite.
The areas arve in H\e mountains throughout the county.
In places some of the blocks have vounded edges as the
result, of weathering. A typical arvea of this Tand type
is on the north side of Bald Eagle Mountain, 2 miles east
of Lock Haven.

Many aveas are bave of vegetation because theve is not,
enough soil material to support it, but other areas have
a thm, scrubby stand of chestnut oak o1 mountain-laurvel.
Rubble land has very low moisture-holding capacity for
plants, and its fertility is very low. (Japabll.lty unit
VIIIs-1; woodland suitability group 14.

Sequatchie Series

In the Sequatchie series ave deep, well-drained, brown-
ish soils that have a brown and reddish-brown, snndy sub-
soil. These soils are nearly level and are on Tow terraces
along the Susquehanna River and near the town of Avis.
’lhey developed in sediments washed mainly from soils
underlain by acid shale and sandstone.

The plow layer is 9 to 11 inches of dark grayish-brown,
friable loam or fine sandy loam. It has many roots and
is very strongly acid. The subsoil is brown or reddish-
brown silt loam or sandy loam 20 to 30 inches thick. The
lower part is firm, contains many pebbles, and is strongly
acid.  The substratum is dark-brown, loose gravelly sand
thatis 80 to 90 percent of gravel.

Sequatchie soils occupy similar areas as the poorly
drained Atkins and Purdy soils, but they have a less firm
substratum and arve less gray. They arve browner and
move strongly acid than the Pope soils.

Permeability of these soils to water and plant roots is
good, and the moisture-holding capacity for plants is mod-
erate to high. These soils are subject to flooding only
during mfl;im' storms. They are fertile soils, but Lhoy are
stnonn]y acid to slightly acid. Crops on them respond
well 1f fertilizer is added. Moderate applications of fer-
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tilizer that is high in potassium are needed. Plant nutri-
ents leach 1':Lpic'l?y from the soils.

The woodland is made up of yellow birch, sycamore,
black locust, and elm. On idle fields the vegtation is
broomsedge, dewberry, cinquefoil, and goldenrod.

Sequatchie loam (Sa).—This nearly level soil is on river
terraces that are seldom flooded. 'The areas are along
the Susquehanna River northwest of Lock Haven near the
Sequatchie soils on the high terraces. This soil has a finer
textured, redder subsoil, but it is otherwise similar to the
soil described for the servies. The texture of the surface
Iayer is silt loam or loam.

Permeability of this soil to water and plant roots is
good. The moisture-holding capacity for plants is high.
Flooding is infrequent and causes little damage to crops.
Crops on this soil respond well if fertilizer is added, par-
ticularly if the fertilizer has a high content of potassium.

This 1s a desirable soil for farming.  Alfalfa grows mod-
erately well to well. A crop rotation of high intensity is
suitable. Capability unit I-2; woodland suitability
group 1.

Sequatchie fine sandy loam, high (Sfl.—This nearly
level soil is on high terraces above the flood level of the
Susquehanna River. It is coarser textured but is other-
wise similar to the soil described for the series.

Permeability of this soil to water is moderate, and plant
roots penetrate the soil easily. Ability to hold moisture
for plants during the growing season 1s high. Crops on
this soil respond well if fertihizer is added, particularly if
the fertilizer has a high content of potassium.

This soil is suited to all crops commonly grown in the
county. Alfalfa grows moderately well if enough lime
isapplied. Birdsfoot trefoilis also suitable. A erop rota-
tion of high intensity can be used. Capahbility unit I-2;
woodland suitability group 1.

Stony Alluvial Land

Stony alluvial land (Sn) is a miscellaneous land type
made up of very stony, cobbly, gravelly, and sandy mate-
rial in nearly level to gently sloping areas. It is on nar-
row flood plains of turbulent mountain streams and
consists of mixtures of soils that are well drained, moder-
ately well drained, poorly drained, and very poorly
drained.

This land type contains many cobblestones, pebbles, and
other stones. Many small areas arve bare. The soil mate-
rial has been deposited so recently that the process of
soil formation has not taken place. Ieriodically, the
areas are flooded by a rushing, destructive torrent. A
layer of organic matter 14 to 2 inches thick is on the sur-
face in places. The material in this layer ranges from
undecomposed leaves from last year’s growth to material
that is thoroughly decomposed. The water table is gener-
ally 1 to 2 feet below the surface.

In places Stony alluvial land is adjacent to the well-
drained Pope soils. It is also near the somewhat poorly
drained to poorly drained Atkins soils. This land type
contains more cobblestones and pebbles than Pope very
stony loam and has much less fine material.

Included with this land type in mapping are small areas
of poorly drained, very stony soil derived from alluvium

in depressions and old oxbows. Also included are small
areas of well drained, moderately well drained, and some-
what poorly drained soils that arve between these areas.

This land type is in trees, mainly sugar maple, hemlock,
yellow birch, black birch, and sycamore. It should remain
m trees. The understory is mainly rhododendron, but
black alder grows in the wetter places. Capability unit
VILIs-1; woodland suitability group 14.

Stony Land

Stony land (So) is a miscellaneous land type that con-
sists of well-drained, nearly level to extremely steep, ex-
tremely stony land covered with large boulders and slabs
of sandstone and quartzite. Between the blocks of sand-
stone and quartzite, Stony land has 1 to 3 inches of decayed
organic matter made up of leaves, twigs, and fine roots.
Below this is sandy material. The stones in this land
type make up from 15 to 90 percent of the material on
the surface and below it. In the southern part of the
county in the Ridge and Valley province, large areas have
formed in material weathered from quartzite. In those
areas the surface layer is thinner and the subsoil more
shallow than in similar arveas in the northern part of
the county.

Stony land is near the modervately deep, well-drained
Dekalb and Lehew soils. It contains more coarse rock
fragments than the Dekalb soils and is coarser textured
and more shallow to hard rock.

Peormeability to water is extremely rapid, and the
moisture-holding capacity is very low. Also, fertility is
very low. The woodland is made up mostly of poorly
formed chestnut oak, and the understory is mainly
mountain-laurel. The vegetation in some areas is prin-
cipally mosses and blueberries. Capability unit VIIIs-1;
woodland suitability group 14.

Strip Mines

Strip mines (1) consists of arveas from which the orviginal
covering of soil material and rock above coalbeds has been
removed by mining.  Soil material, shale, sandstone, and
carbonaceous shale have been piled in high mounds on the
arens.  In many areas the mounds are continuous and fol-
low the conour of the hill.  The area from which the coal
has been vemoved in the last cut remains as a trench
throughout the coalbed. A high, almost vertical wall re-
mains on the uphill side of the trench. Slopes are gener-
ally steep, but in places the trench has heen blackfilled, and
the original contour has been restored.

Strip mines contains many large stone fragments of
shale and sandstone, which, when exposed, break down
rapidly. The acidity resulting from. weathering of the
carbonaceous shale and waste coal in Strip mines varies.
In many places this land typeis extremely acid, but. acid-
ity is rednced by leaching. The dark-coloved, bave shale
in Strip mines retains the heat of the sun, and as a vesult,
temperatures are high on the surface.

Most areas of this land type are suited to vines, trees,
and shrubs. The soils in backfilled areas arve suited to
cultivation if lime and fertilizer ave added. Not assigned
to a capability unit; woodland suitability group 18.
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Tygart Series

The Tygart series consists of somewhat poorly drained
to moderately well drained, brownish, nearly level soils.
These soils are on old stream terraces near the towns of
Avis and Beech Creek. They formed in material weath-
ered from noncaleareous clay and silt.

The plow layer is dark grayish-brown, friable silt loam
that is 7 to 9 Inches thick. It is very strongly acid. In
the upper part of the subsoil is light yellowish-brown silty
clay lowm 6 to 8 inches thick. This layer is sticky and
slightly plastic when wet and is very strongly acid. In
the lower part of the subsoil is strong-brown, firm silty
clay 8 to 10 inches thick. It contains gray mottles, is
sticky and plastic when wet, and is very strongly acid.
The substratum is a mixture of strong-brown and gray,
firm fine gravelly silty clay. It is sticky and plastic when
wet and contains about 40 percent of fine pebbles. This
layer extends to a depth of 36 inches or more and is very
strongly acid.

Except where it grades to silty clay loam in eroded areas,
the texture of the surface layer is silt loam. In the sur-
Tace layer and subsoil, the content of fine gravel ranges
from 0 to 3 percent of the volume. In the substratum,
however, it ranges from 10 to 70 percent. Depth to bed-
rock ranges from 48 to 72 inches or more.

The Tygart soils ave in areas similar to those occupied
by the poorly drained Purdy soils. They are similar to
the Atkins and Melvin soils but arve finer textured. Also,
they arve less gravelly and are more firn.

Water filters through the Tygart soils slowly to very
slowly and makes them too wet for plowing for long pe-
riods. The moisture-holding capacity for plants is mod-
eratoly low, and the soils are very strongly acid. These
solls are easy to work, but they are sticky and plastic if
worked when too moist. These soils warm up late in
spring, and crops on them respond slowly if fertilizer is
added. The soils are fine textured, which makes tile
drainage difficult.

Tygart silt loam (Ty).—This is the only Tygart soil
mapped in the county. Its profile is the one described for
the series. The soil is on high terraces above the present
high water mark, and it is seldom flooded except by runoff
from surrounding hills. It isin slightly concave areas on
the terraces where runoff is very slow. Permeability to
water and plant roots is slow. The soil is very strongly
acid.

Thig soil is moderately well suited to most farm crops
commonly grown in the area, and yields are moderate.
Alfalfa, winter grain, and other deep-rooted legumes grow
poorly. ‘Where the areas are large enough, a system of
open ditches helps increase productivity. Tile can be
used to drain the wetter spots. Iime should be added to
correct acidity. Capability unit ITTw-1; woodland suita-
bility group 9.

Ungers Series

In the Ungers series are moderately deep, well-drained,
gently sloping to moderately sloping, reddish soils that
have a loamy subsoil. These soils formed in the uplands
in material underlain by fine-grained sandstone, acid red
shale, and siltstone.

In wooded areas is dark-brown organic material % to 2
inches thick over black, friable loam 1 to 3 inches thick.
Below this is dark-brown, friable silt loam 3 to 5 inches
thick. The lower part of the surface layer is reddish-
brown, friable loam 4 to 7 inches thick. The combined
thickness of these layers is about 11 inches, and they are
very strongly acid to extremely acid. The subsoil is
reddish-brown, friable silt loam to sandy loam that is
14 to 24 inches thick and contains from 5 to 15 percent
of coarse fragments. It is very strongly acid. The
substratum is reddish-brown channery sandy loam that
contains 30 to 40 percent of coarse fragments. The
underlying rock is reddish-brown or dark reddish-brown,
medinm-grained sandstone that is moderately permeable
to water.

The texture of the surface layer is silt loam where the
underlying material is mostly red shale and is loam or
sandy loam where it is dominantly red sandstone. In
places much gray sandstone and quartzite are on the sur-
face. Depth of the soil ranges from 214 to 3 feet.

Ungers soils are in areas similar to those occupied by the
moderately deep, well-drained Tehew and Dekalb soils.
They are deeper and finer textuved than the Lehew soils
and contain fewer coarse fragments. They are not so fine
textured as the Upshur soils.

Permeability to water and plant roots is good, and the
moisture-holding capacity for plants is moderately high.
‘The soils arve easy to work. Crops on them respond well
if fertilizer is added.

These soils are suited to most crops commonly grown in
the area. The woodland is red oak, white oak, red maple,
and black cherry, and the understory is mountain-laurel,
sweetfern, sassafras, and blueberry.

Ungers loam, 3 to 8 percent slopes (UnB).—This gently
sloping soil is in upland areas underlain by red sandstone,
siltstone, and shale. TItsprofile is the one described for the
series.

Permeability of this soil to water and plant roots is
moderate, and the moisture-holding capacity for plants is
moderately high. Runofl is negligible in wooded areas.
The soil is easy to work, and crops on it respond well if
fertilizer is added.

Included with this soil in mapping are small, level areas
of Ungers loam.

This Ungers soil is snited to most, crops commonly grown
in the arvea, but many arveas are wooded. Alfalfa grows
moderately well if lime is applied. A crop rotation of
moderate intensity is suitable, but diversion terraces and
contour stripcropping ave needed for the control of runoft,
Capability unit I1e-2; woodland suitability group 1.

Ungers loam, 3 to 8 percent slopes, moderately
eroded (UnB2).—This gently sloping soil is in upland areas
underlain by red sandstone, siltstone, and shale. Much of
the acreage has been cultivated and the original layers
have been mixed by plowing to form the present surface
layer, which is 4 to 6 inches thick. The soil is otherwise
similar to the one described for the series.

Permeability of this soil to water and plant rvoots is
moderate. The moisture-holding capacity for plants is
moderately high. TRunoff is medium. Crops on this soil
respond well if fertilizer is added.

Included with this soil in mapping are small areas of
severely eroded Ungers soils.
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This Ungers soil is suited to most crops commonly grown
in the county. Potatoes grow well.  Alfalfa grows mod-
erately well if lime is added. A crop rotation of moderate
intensity is suitable. Diversion terraces and contour strip-
cropping are needed for the control of runoff and to reduce
erosion. Capability unit ITe-2; woodland suitability
group 1. .

Ungers loam, 8 to 15 percent slopes {UnC).—This mod-
erntely sloping soil is in upland aveas underlain by red
sandstone, siltstone, and shale. Itssurface layer is similar
to that of the soil described for the series. Depth of this
soil, however, is about 8 inches less, and there are more
stones and fragments of channery sandstone on the surface.

Permeability of this soil to water and plant roots is mod-
erate. The moisture-holding capacity for plants is moder-

“ate, and runoft is medium during heavy rains. Crops on
this soil respond well 1f fertilizer is added.

Included with this soil in mapping are small areas of
eroded Ungers loam.

This Ungers sotl is suited to most crops commonly grown
in the area. Bivdsfoot trefoil is snitable. Alfalfa grows
moderately well if lime is added. A crop rotation of low
intensity 1s suitable, but diversion terraces and contour
striperopping are needed for the control of runoff and to
reduce erosion.  Capability unit IITe~2; woodland suit-
ability group 1.

Upshur Series

In the Upshur series are deep, well-drained, reddish,
nearly level to gently sloping soils that have a_fine-
textured, plastic subsoil. They are in upland areas in the
northern part of Clinton County. The soils formed in ma-
terial weathered from acid, red clay shale.

The plow layer is veddish-brown, friable silt loam that is
6 to 8 inches thick. It is very strongly acid. Below this
Inyer is 5 to 7 inches of reddish-brown, friable, strongly
acid silt loam. The subsoil is dark-red silty clay 15 to 25
inches thick. It is sticky and plastic and if exposed,
breaks into firm, medium and coarse blocks. The parent
material is red, weathered clay shale. It contains streaks
and mottles of olive and gray and fragments of gray, fine-
grained sandstone.

The texture of the surface layer ranges from loam to
silty clay loam. Depth of the soil ranges from 30 to 60
inches. In places where the Upshur soils are near the
Delkalb soils, the subsoil is generally sandy clay loam.
The Upshur soils in this county are underlain by acid red
shale, but normally Upshur soils overlie calcareous shale,
and the lower part of their subsoil is therefore not so acid
as that of the soil here described.

Upshur soils occur as islands of ved soils within areas of
other soils in this county. They are surrounded by deep,
well-drained Hartsells soils, deep, moderately well drained
to somewhat poorly drained Cookport soils, and moder-
ately deep, well-drained Dekalb soils. Small aveas of
moderately deep, well-drained Lehew soils are also near
these soils. The Upshur soils are redder and are not so
deep as the Ungers soils, and they have a finer textured
subsoil.

Water moves slowly through the subsoil of these soils.
The ability to hold moisture for plants is low to mederate.

SURVEY

Upshur soils are easy to plow in uneroded areas. In
eroded areas the subsoil is near the surface, and the soils
are diflicult to work because they are plastic and sticky.

Upshur soils are suited to most crops commenly grown
in the county. Alfalfa grows poorly in some areas, but
where the substratum is calcareous it grows very well.
"The woodland is mainly white oak, red onk, and red maple,
but in some places it is beech, hickory, dogwood, and june-
herry.

Upshur silt loam, acid substratum, 2 to 8 percent
slopes (UpB].—This moderately sloping soil is the only
Upshur soil mapped in the connty. It isin the uplands in
the northern part of the county, and its profile is the one
described for the series.

The moisture-holding capacity for plants is moderate.
The soil stays wet moderately late in spring becanse it con-
tains much clay. It evodes readily but is moderately
productive,

All farm crops commonly grown in the county grow
moderately well on this soil. = A crop rotation that includes
2 to 3 years of hay is suitable. Diversion terraces, contonr
striperopping, and other intensive practices are needed for
the control of erosion. Capability unit IXe-2; woodland
suitability group 1.

Watson Series

In the Watson series are deep, moderately well drained,
brownish, nearly level to gently sloping soils that have a
firm, clayey subsoil. These soils are in the uplands on the
shale hills between Beech Creek and Pine Creek. They
formed in a mixture of material derived from acid gray
shale, sandstone, and quartzite.

‘T'he plow layer is dark yellowish-brown, friable silt loam
§ to 11 inches thick. This layer contains many voots and
is medium acid. The upper part of the subsoil is brown-
ish, friable silty clay loam 7 to 12 inches thick. It con-
tains some pebbles, 1s sticky and plastic when wet, and is
very strongly acid. The lower part of the 12 to 20 inches
of subsoil 1s brownish, firm, slowly permeable clay loam.
It is prominently mottled, contains many fine pebbles, and
is very strongly acid to extremely acid. The substratum is
clay and very soft, thin pieces of shale. The material is
strongly mottled, is sticky and plastic, and is medium acid.

The texture of the surface layer is loam, gravelly loam,
gravelly silt loam, or silt loam. The subsoil is reddish
brown in places. Depth to the firm lower part, of the sub-
soil vanges from 25 to 35 inches. Depth of the soil ranges
from 30 to 60 inches.

The Watson soils are near the moderately deep, well-
drained Berks soils and the poorly drained Brinkerton
soils. They have a redder hue than the Comly soils and are
finer textured.

Watson soils are moderately permeable to water to a
depth of 18 to 20 inches but are slowly permeable below
that depth. The moisture-holding capacity is moderate
to moderately high. These soils are easy to work, but
small wet spots ave a problem.

General farm crops grown in the area are suitable for
these soils. T'he woodland is red oak, white onk, red maple,
jack pine, and white pine. '

‘Watson silt loam, 0 to 5 percent slopes (WaA).—This
1s the only Watson soil mapped in the county. Its profile
is the one described for the series. The areas are level and
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nearly level and are in the uplands on shale hills north of
Lock Haven. Some of the areas ave in slight depressions.

Premeability to water is moderate in the surface layer,
but it is slow in the subsoil. The moisture-holding capac-
ity for plants is moderately high. Runoft is slow. The
soil is very strongly acid. It can be cultivated 5 to 10 days
later in spring than a well-drained soil, and spring grains
are generally planted Iate. Crops on the soil respond
moderately well if fertilizer is applied.

Yields of winter grain on this soil are lowered by frost
heaving. Birdsfoot trefoil grows well, but alfalfa grows
moderately well to poorly. A crop rotation of moderate
intensity is suitable 1f graded strips are used. Tile can be
used in wet spots for draining the soil and to increase
yields.  Capability unit ITw-2; woodland suitability
group 9.

Whitwell Series

The Whitwell series consists of deep, moderately well
drained to somewhat poorly drained, brownish, nearly
level and slightly sloping sotls that have a firm subsoil of
clay loam. These soils formed in alluvium on the stream
terrace near Avis.

The plow layer is darvk-brown, very friable silt loam
that is moderately acid and is 0 to 9 inches thick. The
upper part of the subsoil is strong-brown, very strongly
acid, friable silt loam 9 to 14 inches thick. This layer con-
tains a few pebbles. The middle part of the subsoil is
strong-brown, very strongly acid, firm clay leam that is
5 to 8 inches thick and contains a few pebbles. The lower
part of the subsoil is yellowish-red, very strongly acid,
firm clay loam 14 to 20 inches thick. This layer contains
streaks of brown and gray and has pebbles in places. The
substratum. is yellowish-red gravelly and cobbly sandy
Toam below a depth of 34 to 88 inches. It is mottled with
brown and gray and is very strongly acid.

The texture of the surface layer is dominantly silt loam,
but in small areas it is fine sandy loam or loam, In places
near the hillsides, the soil is covered by shaly material that
has moved down to the bottom of the slope. Whitwell soils
are near the well-drained Sequatchie soils, the somewhat
poorly drained T'ygart soils, and the poorly drained Purdy.

These soils hold moisture for plants moderately well.
They remain wet, a week or 10 days longer in spring than
the well-drained Sequatchie soils because their firm sub-
soil restricts the downward movement of water. These
soils are easy to work. Crops on them respond well if
fertilizer is added, particularly if the fertilizer has a high
content of potassium.

These soils are snited to most crops commonly grown in
the county. The main vegetation in fields left idle is
broomsedge, dewberries, black locust, and povertygrass.

Whitwell silt loam, 0 to 5 percent slopes, moderately
eroded (WhA2).—This is the only Whitwell soil mapped in
the county. It is nearly level and is on the terrace plain
near Avis. Its profile is the one described for the series.
Permeability to water is moderate to moderately rapid in
the surface layer of this soil, but it is moderate to slow in
the subsoil. The moisture-holding capacity for plants
during droughtsis high. Runoff is slow.

Included with this soil in mapping ave small areas of
soil that have gentle and moderate slopes.

This Whitwell soil is suited to most crops commonly
grown in the county. In the wetter aveas alfalfa grows
moderately well to poorly. Yields of winter grain are
Towered in some places by frost heaving. A crop rotation
of moderate intensity can be used. Small wet areas should
be tiled. Capability unit ITw-2; woodland suitability
group 9.

Wiltshire Series

In the Wiltshire series are deep, moderately well
drained, nearly level to gently sloping soils that have a
firm, compact layer in the subsoil. These soils are in de-
pressions and coves on the flood plains of intermittent
streams in Nittany and Sugar Valleys in the southern part
of the county. They formed in soil material washed from
surrounding arcas of limestone soils.

‘The plow layer is dark-brown, friable silt loam 6 to 8
inches thick. This layer contains a few small fragments
of standstone, shale, and chert. Below this is yellowish-
brown silt loam 8 to 5 inches thick. Both layers are
slightly acid to neutral. The upper part of the subsoil is
yellowish-brown, friable silty clay loam 6 to 18 inches
thick. TFine, distinct mottles of gray and brown are below
a depth of 24 to 36 inches. Small fragments of chert, sand-
stone, and shale are in the subsoil. Many roots are in the
upper part, and a few ave in the lower part. The subsoil
1s slightly acid to neutral. The substratum is dark yellow-
ish-brown, is firm and weakly cemented, and is 20 to 30
inches thick. This layer contains a few to many pebbles
inplaces. It is mediunm acid.

Ixcept where clay from surrounding soils has been
recently deposited, the texture of the surface layer is silt
loam. The subsoil varies in texture and in content of
chert, gravel, and shale, according to the texture of the
surrounding soils and their content of coarse fragments.
Depth to hard rock ranges from 4 to 8 feet; it averages
about, 6 feet.

Wiltshire soils are near the deep, well-drained Hagers-
town soils and the Huntington soils formed in local allu-
vium. Their subsoil is more yellow and is coarser textured
than that of the Flagerstown soils.

Permeability is moderate to a depth of 20 to 24 inches
and, is slow below that depth. The moisture-holding ca-
pacity is high. Runoft is very slow in a few nearly level
areas where water remains on the soils for a day or two.
Crops on these soils respond well if fertilizer is added.

Wiltshire silt loam, 0 to 3 percent slopes (WiA).—This
nearly level soil is in swales and depressions near the bot-
toms of slopes. Depth to mottling and to the firm, com-
pact layer, or hardpan, is 16 to 20 inches. The plow layer
is 10 to 14 inches thick.

Permeability of this soil to water and plant roots is
moderate, and the moisture-holding capacity for plants is
high. Runoff is slow. As a result, soil material is de-
posited, and evosion is not a hazard. In some places water
on this soil is ponded for short periods. In some areas
during periods of excessive rainfall, plants become yellow.
In some years crops are damaged in places by runoftf from
surrounding areas, and yields are lowered. Crops respond
well, however, if fertilizer is added.

Included with this soil in mapping ave small areas of
wetter soils.
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Most crops suited to the county can be grown on this
Wiltshive soil, and alfalfa grows moderately well. A crop
rotation of high intensity can be used if lime and fertilizer
ave applied in amounts indicated by soil tests. Growing
cover crops and returning crop vesidues to the soil help
to maintain organic matter. Diversion terraces help to
remove excess water. Capability unit ITTw-1; woodland
suitability group 10.

Wiltshire silt loam, 3 to 8 percent slopes, moderately
eroded (WiB2).—This gently sloping soil is in swales and
depressions and along intermittent drainageways. Its
profile is the one described for the series.

Permeability to water and plant roots is moderate.
Ability to retain moisture for plants during droughts is
good. " The acidity varies according to the amount of lime
applied. Runoft is moderate. Crops on this soil respond
well if fertilizer is applied.

Most, of this soil is in crops. Yields are moderately
high. A crop rotation of moderate intensity is suitable.
Diversion terraces and graded stripcropping ave needed
for the control of runoff and to reduce erosion. Capability
unit ITe-3 ; woodland sunitability group 10.

Formation, Morphology, and
Classification of Soils

In this section the factors that have affected the forma-
tion of the soils in Clinton County arve discussed. Also
discussed is the classification of the soils by higher
categories.

Formation of Soils

Soils are mixtures of fragmented and partly or com-
pletely weathered rocks, minerals, organic matter, water,
and air that occur in varying proportions. They have
more or less distinet horizons that formed under the in-
fluence of the soil-forming factors of their environment.
The important factors in the formation of soils are the
parvent material, the climate, the relief or lay of the land,
the plant and animal life, and time. The kind of soil that
forms in any given environment depends on the interaction
of these five factors.

Soil formation begins with physical weathering. Large
pieces of rock arve broken into smaller pieces by frost
wedging, differential expansion, unloading, colloidal
plucking, hydration, and other forces, and the rocks and
fragments of rock are reduced to the size of particles of
sand and silt. In this way, an unconsolidated layer of
material is formed in which plants can grow. Organic
matter is added to the material when plants and animals
die. »

Chemical weathering of vock fragments and organic
matter occurs by solution, carbonation, oxidation, reduc-
tion, and the action of weak acids. Some rock fragments
are reduced to particles the size of clay. Also, nitrogen,
phosphorus, potassium, sulfur, calcium, magnesium, iron,
molybdenum, zinc, manganese, and other elements are re-
leased in such form that they are eventually available to
plants.

Parent materials—In Clinton County the kind of rock
from which the parent materials developed has had an

important effect on the kind of soil that has formed.
Pavent, materials are the unconsolidated mass from which
the solum develops. Parent rock is the geologic material
from which the parent material was formed !By weather-
ing. In some soils in Clinton County there is little or no
partly weathered, unconsolidated material between the
solum and the parent rock. Tlere soil formation has kept
pace with weathering,

In general, the pavent materials of the soils of Clinton
County can he grouped into two classes: (1) material
that formed in place through the disintegration and de-
composition of hard country rock in place, and (2)
material that has been transported from one place and
deposited in another by gravity, water, wind, or ice. Most
of the soils in Clinton County formed on parent materials
derived from the disintegration and decomposition of local
country rock in place. The acreage of soils formed from
transported and redeposited material is small, but the
soils ave important. The texture, color, content of cal-
cium, permeability, and other properties of the soils are
affected by the kind of material from which the soil
formed. Climate and vegetation were fairly uniform
throughout the county and caused little difference among
the soils; parvent material therefore appears dominant in
the formation of the soils.

Climate and soils—Climate affects the formation of
soils through its influence on the rate of weathering of
rocks and on the decomposition of minerals and organic
matter. It also affects biological activity in the soils and
the leaching and movement of weathered materials.

In Clinton County the area south of the Allegheny
escarpment has a longer frost-free season and a higher
average temperature than the area in the Allegheny
Platean in the northern part of the county. Because of
these climatic differences, soils in the southern part of the
county are more ceeply weathered and are morve
thoroughly leached than soils in the northern part. I'he
nearness of the glacial ice fronts to the northern part of
the county caused severe climatic conditions, which in-
fluenced the soils there.

Plant and animal life—Plants and animals ave active
in the soil-forming processes. The changes they bring
about depend mainly on the kinds of life processes peculiar
to each, The kinds of plants and animals that live on and
in the soil are affected, in turn, by the climate, the parent
madterial, relief, and age of the soil.

Many of the soils in Clinton County formed under forest.
Some of the trees were such hardwoods as maple, cherry,
and aspen, and others were such softwoods as pine and
hemlock. Because of differences in composition, hard-
woods and softwoods have somewhat different effects on
the formation of soils. In general, however, leaves, twigs,
roots, and entire plants accumulate on the surface of forest
soils and then decompose as a result of the action of micro-
organisms, earthworms, and other forms of life. Through
this process organic matter is added to the soils. The
amount of organic matter is likely to be greaterin hollows
and depressions, where the soils remain moist, than the
amount, on slopes. Also, the uprooting and windfall of
trees have a decided influence on formation of soils
through mixing the soil and loosening the underyling
material,

Small animals, insects, grubs, worms, fungi, and mi-
crobes also influence the formation of soil by mixing or-
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ganic matter into the soil and by helping to break down
plant remains. In addition, man, through plowing and
other agricultural practices, hastens the rate of oxidation
in soils. He increases the content of organic matter by
adding such materials as manure and fertilizer to the soil.
Also, tillage and earth-moving practices carried out by
man cause changes in the soil profile by creating artificial
horizons, destroying natural horizons, or completely mix-
ing and obscuring the natural soil profile.

Relief—Diferences in relief have a strong influence on
the kind of soil that develops from a given parent material,
Relief also directly affects surface drainage and the rate of
erosion. In general, in Clinton County the soils on steep
slopes are sTm]]ow, and the soils in nearly level to
moderately sloping areas are moderately deep to deep.

Where the relief is fairly smooth, but not level enough
to keep water standing, such as in rounded and hilly to
rolling areas, the water runs off and the soils are generally
well drained. In places the soils may even be droughty.
If the relief is nearly level and the slopes are concave,
water tends to remain on the surface or in the soil for
Jonger periods. Surface and subsurface water may also
accumulate in these areas and increase the amount of
water so that it becomes excessive during some parts of the
year. Unless the country vock and underlying materials
are very permeable, soils that develop in these areas are
wet.

Téme.~Time is required by the active agents of soil
formation to form soils from parent material. The degree
of profile development generally indicates the age of a soil.
Alluvial soils are young because they formed on flood
plains in transported materials that have not been in place
long enough for distinet horizons to form. Organic mat-
ter has accumnlated on the surface of such soils, but there
has been little weathering of the material since it was de-
posited. Also, clayshave not formed or moved downward
sufficiently to develop a textural B horizon, These soils
generally contain minerals that are more easily soluble or
weathered than those in other kinds of soils. The minerals
contribute plant nutrients to the soils and make them
fertile.

In Clinton County soils on the uplands are generally
older than soils on the bottom lands. Also, upland soils
that have not been glaciated have more strongly expressed
horizons and generally have more evidence of clay move-
ment than soils that were disturbed by glaciation.

Processes of soil formation

As the result of processes that cause gains and losses,
different horizons are formed in soil profiles. Ordinarily,
gains to the soils are made in the form of organic matter,
minerals, or nutrient elements, Iosses from the soil occur
when minerals are dissolved and leached from the soil in
solution, nutrient elements are removed by plants, the
finer particles of the soil arve removed by erosion, and gases
escaps when organic matter decomposes,

Transfer of material from one part of the soil to the other
is common in most soils. Organic matter is moved from
one part of the profile to another in suspension or solution.
Calcinm is leached from the surface layer and is held by
the clay in the subsoil or lower part of the profile. Bases
are moved when they are absorbed by plant roots and
stored in the stems, leaves, and twigs of plants. When the
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plants die and decay, they return the calcium and other
elements to the .soil that were formerly stored in their
stems, leaves, twigs, and roots.

As chemical weathering takes place, transformations
occur. An example is the release of iron, aluminum, cal-
cium, and other elements from the primary and secondary
ninerals in the soil (78). In a well-drained soil, yellow,
brown, and red colors gradually replace the gray or blue
colors of the relatively unweathered materials as they
are exposed to weathering. The colors indicate the release
of iron or the oxidation of ferrous oxides to ferric oxides
in the presence of adequate supplies of oxygen.

The soil profile

As the soil develops, layers, called horizons, are formed.
These gradually develop properties that are recognizable
and canbe identified in the soil.

Under forest vegetation the first horizons to become
recognizable are usually the dark-colored organic layers,
called the O1 or O2 horizon, where organic matter has ac-
cumulated. The surface layer of mineral soil is a dark-
colored layer called the A1 horizon. As soluble materials
are removed, a light-colored, eluviated layer generally de-
velops under the layer that is stained with organic matter.
The quartz and other resistant minerals that remain form
a light-colored layer called the A2 horizon. ‘

In many soils, after passage of sufficient time, a B hori-
zon develops under the A2 horizon. In the B horizon
colors are stronger than in the A2 horvizon. Properties
of the B horizon are influenced by an illuvial accumula-
tion of clay, aluminum, iron, and other materials. Some
of the clay, however, may have been deposited in the
original parent material, or it may have formed through
weathering in place.

Deeper in the profile, the B horizon is lighter colored
and in most places coarser textured, and it finally blends
with the unconsolidated material weathered from the bed-
rock or other material, This layer, the C horizon, which
lies beneath the B horizon, consists of material that is
either like or unlike the material from which the solum is
presumed to_ have formed. It is relatively little affected
by the processes that formed soil. The C horizon is not
a part of the true soil, or solum, which is composed of the
A and B horizons.

Classification of the Soils

The soils of Clinton County have been grouped accord-
ing to two classification systems. These are the great soil
group and the soil catena. They are discussed in the fol-
lowing pages.

Great soil groups

A great soil group consists of soils that are similar in
several fundamental characteristics. They have the same
kinds and numbers of horizons, although corresponding
horvizons are not necessarily of the same thickness, nor are
they expressed with the same degree of clarity. In some
characteristics the soils of any given group may differ
considerably. Many soils have some of the significant
characteristics of more than one great soil group and are
called intergrades.

The soil series of Clinton County are classified by great
soil groups according to the classification given in the 1938
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Yearbook of Agriculture (Z4) and modified by Thor
and Smith (72). The Sols Bruns Acides were described
by Baur and Lyford (3). ) o )

The great soil groups and the soil series in each ave dis-
cussed mn the pages that follow. A detailed description of
a profile for each soil series is given in the subsection
“Detailed Descriptions of Soil Profiles.” ‘

The following list shows the classification of the soils
of Clinton County.

Great soil group—

Series
Gray-Brown Pedzolic seils. Upshur.

Gray-Brown Podzolic soils Albrights, Cavodle,
intergrading to Red- Comly, Cookport,

Gilpin, Hagerstown,
Hartleton, Leadvale,
Leck Kill, Meckes-
ville, Morrison,
Murrill, Ungers,
Wiltshire.

Yellow Podzolic soils).

Gray-Brown Podzolic soils Ashton,  Sequatchie,
(intergrading to Alluvial ~ Whitwell.
soils).
Red-Y?ellow Podzolic soils. Allenwood, Buchanan,
IHartsells, Laidig,
Watson.
Red-Yellow Podzolic soils Tygart.

(intergrading to Plano-
sols).

Sols Bruns Acides__..__-- Berks, Chenango, De-
kalb, Lehew, Leck
Kill.

Leetonia.

Andover, Atkins,

Brinkerton,

Podzols . _____ R
Low-Fumic Gley soils___-

Guthrie, Melvin,
Nolo, Purdy.
Humic Gley soils—o———-. Lickdale.
Alluvial soils_ o _____ Barbour, DBasher,
Huntington, Lind-

side, Newark, PPope.
Lithosols (intergrading to Klinesville,  Monte-
Sols Bruns Acides). vallo.

@ray-Brown Podzolic soils.—In this county the Upshur
soils are representative of the Gray-Brown Podzolic great
soil group. The soils of this group are weathered to con-
siderable depth. A typical soil of this group in an undis-
turbed area has a thin litter of leaves on the surface.
Below the layer of leaves is a dark layer of humus that is
1 to 2 inches thick. This is underlain by a paler, leached
layer that extends to a depth of 8 to 12 inches. When
the soil is plowed, the soil material in these two layers is
mixed together and forms a dark plow layer, or Ap hori-
zon. The B horizon, or subsoil, is distinctly finer textured
and brighter colored than the A horizon, or surface soil.
The subsoil is lighter colored and coarser textured where
it grades to a partly weatheved layer, or C horizon.

The Gray-Brown Podzolic soils are generally less
weathered and less acid than the Red-Yellow Podzolic
soils. As a rule, they contain more mineral elements that
dissolve or decompose more ecasily than do the Red-Yellow
Podzolic soils, Base saturation increases with depth in

the Gray-Brown Podzolic soils, and the parent material
is caleareous in many places.

Gray-Brown Podszolic soils ﬁinte?’gmdz’ng to Red-Yel-
low Podzolic soils) —Many of the solls of the county have
characteristics of both the Gray-Brown Podzolic and Red-
Yellow Podzolic great soil groups. They are classified as
Gray-Brown Podzolic soils intergrading toward the Red-
Yellow great soil group. The Albrights, Cavode, Comly,
Cookport, Gilpin, Hartleton, Hagerstown, Leadvale, Leck
Kill, Meckesville, Morrison, Murrill, Ungers, and Wilt-
shire soils are in this great soll group.

The soils in this group are we]]]. drained to somewhat
poorly drained. Some are deep and others are moderately
deep. All are leached, are moderately acid to strongly
aci cli, and have a subsoil finer textured than their surface
soil. The subsoil of the IHagerstown soils is red and yel-
low. These soils are commonly classified as Reddish-
Brown Lateritic soils intergrading to Red-Yellow Pod-
zolic soils. In Clinton County, however, the Flagerstown
soils generally have an A2 horizon and are classified as
Gray-Brown Podzolic soils intergrading toward Red-Yel-
low Podzolic soils.

The reddish, well-drained, deep soils in this group are
the Meckesville and Ungers soils. These soils ¢ eve}oged
on acid sandstone and shale. Soils formed on somew]lmt
similar parent material are the Albrights soils, which are
reddish and are moderately well drained. The well
drained Gilpin, the moderately well drained Cookport and
Wiltshire, and the somewhat poorly drained Cavode soils
formed mainly in material from acid gray sandstone but
partly in material from shale. Moderately deep soils
formed in material from acid, brown and gray shale are
the well drained IHartleton and the moderately well
drained Comly. Moderately deep soils that formed in
material from limestone are the Hagerstown and Murrill
soils. Deep soils formed in material from caleareons sand-
stone are the Morrison soils.

Gray-Brown Podezolic soils (intergrading to Alluvial
soils) —The soils of the Ashton, Sequatchie, and Whit-
well series are in this group. These soils are similar to the
soils in the Allnvial great soil group, but they are on flood
plains or terraces and seldom receive deposits of new mate-
rial. Consequently, weathering and translocation of clay
have oceurred and a textural B hovizon has developed.

Red-Yellow Podzolic soils—~The soils of the Allenwood,
Buchanan, Iartsells, Laidig, and Watson series are in the
Red-Yellow Podzolic great soil group. Typically, Red-
Yellow Podzolic soils are strongly leached and are acid,
and their content of organic matter and plant nutrients
is low. The surface soil is light colored, but the subsoil is
red or yellow in places and may be somewhat mottled in
the lower part. The subsoil is finer textured and more
plastic than the surface soil.

The soils of this group in Clinton County are low in
fertility, but they are easy to till. Crops on them respond
well if fertilizer is applied. )

Red-Yellow Podzolic soils (intergrading to Plamo-
sols) —The soils of the Tygart series are the only Red-Yel-
Tow Podzolic soils in this county that are intergrading to-
ward Planosols. Tygart soils have gencral properties that
are similar to both of these great soil groups. They have a
fine-textured, plastic subsoil, however, and are somewhat
poorly drained. The difference in texture between the A
horizon of silt loam and the B horizon of silty clay or
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clay is marked, but in true Planosols the change in texture
is more abrupt.

Sols Bruns Acides.—In this great soil group are soils of
the Berks, Chenango, Dekalb, Lehew, and Leck Kill series.
Typically, Sols Bruns Acides have a thin A1 horizon and
a faint to evident A2 horizon. The B horizon contains
little more clay than the horizons that lie above and below
and 1s uniform in color. Sols Bruns Acides are strongly
acid and are low in bases.

Typical of this group are the Dekalb soils. These soils

have a subsoil that is uniform in texture and color, and
they are moderately deep. The Berks, Chenango, Lehew,
and Leck Iill soils have characteristics like those of the
Dekalb soils, and the Lehew and Leck Kill are similar in
depth. The Berks soils, however, are shallow to moder-
ately deep, and the Chenango are deep.

Podzols—The Leetonia soils are the only Podzols in
this county. A typical Podzol has a surface mat of leaf
litter; a thin organic-mineral horizon ; a gray, leached A2
horizon ; a dark-brown B horizon in which organic matter,
sesquioxides, or both, have accumulated; and a lighter
colored C horizon.

Leetonia soils developed on coarse-grained quartzite
and sandstone and are shallow to moderately deep over
bedrock. They have a moderately thick organic-mineral
A1 horizon covered with leaf litter. Tt is underlain by
a leached A2 hovizon that is 4 to 8 inches or more thick and
consists of white or gray sand. Below this is 1 to 2
inches of brown loam that, in turn, is underlain by
yellowish loamy sand or sandy loam, which makes up the
subsoil and substratum.

Low-Huwmic Gley soils—The soils in this group are in
the Andover, Atkins, Brinkerton, Guthrie, Melvin, Nolo,
and Purdy series. Low-Fumic Gley soils are poorly
drained. They occur in low areas and depressions and are
affected by seep water and a high water table. They have
a thin surface horizon that generally has a high content of
organic matter. The subsoil is distinctly mottled and
generally is finer textured and lighter colored than the
surface horizon. Of the Low-Humic Gley soils in this
county, the Andover, Nolo, and Brinkerton formed in ma-
terial from acid shale and sandstone, and the Atkins, Mel-
vin, and Purdy formed from alluvium. The Guthrie soils
formed in material from limestone and have many proper-
ties of Planosols.

Humic Gley soils.—In this county the Lickdale are the
only soils in this great soil group. Humic Gley soils have
a black or very dark colored surface soil and ave very
poorly drained. Their subsoil is generally clayey, is
strongly mottled, and is gray ov bluish gray in color.
Water stands at or near the surface of the soils most of
the year.

The Lickdale soils are in depressions and other low
areas in the mountains of Clinton County. They are very
poorly drained, are acid, and have a dark-colored surface
soil.

Allwwvial _soils—The Barbour, Basher, Huntington,
Lindside, Newark, and Pope soils are in this great soil
group. Alluvial soils are forming in material that has
been deposited recently. The material is on bottom lands
of streams and consists of sediments washed from uplands.
The soils are young; horizon development is weak or ab-
sent because the materials have not been in place long
enough for the processes of soil formation to form hori-

zons. The well-drained soils in this group are the Bar-
bour, Huntington, and Pope. The moderately well
drained soils are the Basher and Lindside, and the some-
what poorly drained soils arve the Newark. )

Lithosols (intergrading to Sol Bruns Acides) —In this
group are soils of the Klinesville and Montevallo series.
Typically, Lithosols are very shallow over bedrock and
lack a well-developed soil profile. They generally have
a large amount of coarse shale or sandstone fragments
throughout the solum and little or no natural horizon de-
velopment. The soils of the Klinesville and Montevallo
series ave Lithosols, but they have some characteristics of
soils of the Sol Bruns Acides great soil group.

Soil catenas

A catena is a group of soils formed from similar parent
material but with unlike soil charvacteristics because of
differences in relief and drainage. It isa practical group-
ing of soils that arve closely associated with each other on
the landscape. These soils differ in depth of solum and
in natural drainage, but they have many other properties
in common. The different soils in the same catena are
likely to be present in any one of the areas shown on the

eneral soil map. Table 8 shows the soils of Clinton

ounty grouped into catenas,

Detailed descriptions of soil profiles

In this section the soil series in the county are briefly
discussed and a detailed description of a profile that ig
typical for each series is given. The great soil group is
also mentioned for each series, some facts ave given about
the parvent material, and the associnted soils are named.

ALBRIGHTS SERIES

In the Albrights series ave deep, moderately well drained
to somewhat poorly drained Gray-Brown Podzolic soils
that arve intergrading toward Red-Yellow Podzolic soils.
These soils developed in colluvial material derived princi-
pally from noncalcarveous ved shale, siltstone, and sand-
stone. They are gently sloping to moderately sloping and
are on low hillsides and at the base of ridges. Albrights
soils are associated with the well-drained Meckesville soils
and the moderately deep, well-drained Leck Iill and
Lehew. They have a reddish hue, are moftled at a depth
between 1