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This soil survey is a publication of the National Cooperative Soil Survey, a
joint effort of the United States Department of Agriculture and other federal
agencies, state agencies including the Agricultural Experiment Stations, and
local agencfies. The Soil Conservation Service has leadership for the federal
part of the National Cooperative Soil Survey. In line with Department of
Agriculture policies, benefits of this program are available to all, regardless of
race, color, national origin, sex, religion, marital status, or age.

Major fieldwork for this soil survey was completed in 1980. Soil names and
descriptions were approved in 1981. Unless otherwise indicated, statements in
this publication refer to conditions in the survey area in 1981. This survey was
made cooperatively by the Soil Conservation Service and The Pennsylvania
State University, College of Agriculture, and the Pennsylvania Department of
Environmental Resources, State Conservation Commission. The survey is part
of the technical assistance furnished to the Lycoming County Conservation
District.

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

Cover: Stripcropping helps to reduce surface runoff and to control erosion on Allenwood
gravelly silt loam, 3 to 8 percent slopes. The solil is well suited to cultivated crops.
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Foreword

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

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

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

These and many other soil properties that affect land use are described in
this soil survey. Broad areas of soils are shown on the general soil map. The
location of each soil is shown on the detailed soil maps. Each soil in the survey
area is described. Information on specific uses is given for each soil. Help in
using this publication and additional information are available at the local office
of the Soil Conservation Service or the Cooperative Extension Service.

tarrd & Dlon./

James H. Olson
State Conservationist
Soil Conservation Service



o HARRISBURG

Location of Lycoming County in Pennsyivania.




Soil Survey of

Lycoming County, Pennsylvania

By Clifford D. Kohler, Soil Conservation Service

Fieldwork by Clitford D. Kohler, Ned B. Ellenberger,
William R. Knight, and Paul H. Parrish, Soil Conservation Service
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Lycoming County is in the north-central part of
Pennsylvania. The total area of the county is 1,222
square miles, or about 782,000 acres. The southern half
of the county is dominantly mountains and hills
interspersed with several broad valleys. The northern
half of the county consists of large plateaus dissected by
drainageways. Approximately 84 percent of the county is
wooded.

The county is bounded on the north by Tioga and
Bradford Counties, on the east by Sullivan County, on
the southeast by Columbia County, on the south by
Montour, Northumberland, and Union Counties, on the
west by Clinton County, and on the northwest by Potter
County.

Most the soils in the county are well drained. However,
on many of these well drained soils, slope is a limitation
or depth to bedrock is shallow or moderately deep.
Some soils in the county range from moderately well
drained to very poorly drained.

The county is in the Susquehanna River basin. The
other major streams are Pine Creek in the western part
of the county, Lycoming Creek in the central part, and
Loyalsock and Muncy Creeks in the eastern part. Muncy
Creek flows southwest into the Susquehanna River; all
the other creeks flow south into the river.

The population of Lycoming County in 1980 was
118,416. Williamsport, the county seat, and the
surrounding area make up the major population center.

Farming is a major industry in the county. Dairy
farming predominates, but grain, beef, and poultry

operations are also important. Approximately 1,070 farms
are in the county, according to the 1979 Pennsylvania
crop and livestock annual summary (70).

The major routes in the county are U.S. 15 and U.S.
220. The other important routes are state routes 44, 87,
118, and 287.

This soil survey supersedes the soil survey of
Lycoming County published in 1923 (73). This survey
provides additional information and contains larger maps
that show the soils in greater detail.

General Nature of the County

This section provides general information about the
climate, geology, water supply, and history of Lycoming
County.

Climate

Prepared by the National Climatic Center, Asheville, North Carolina.

Table 1 gives data on temperature and precipitation
for the survey area as recorded at Williamsport in the
period 1951 to 1978. Table 2 shows probable dates of
the first freeze in fall and the last freeze in spring. Table
3 provides data on length of the growing season.

in winter the average temperature is 29 degrees F,
and the average daily minimum temperature is 21
degrees. The lowest temperature on record, which
occurred at Williamsport on January 18, 1977, is -17



degrees. In summer the average temperature is 71
degrees, and the average daily maximum temperature is
82 degrees. The highest recorded temperature, which
occurred at Williamsport on June 26, 1952, is 102
degrees.

Growing degree days are shown in table 1. They are
equivalent to “‘heat units.” During the month, growing
degree days accumulate by the amount that the average
temperature each day exceeds a base temperature (40
degrees F). The normal monthly accumulation is used to
schedule single or successive plantings of a crop
between the last freeze in spring and the first freeze in
fall.

The total annual precipitation is 41 inches. Of this, 22
inches, or 55 percent, usually falls in April through
September. The growing season for most crops falls
within this period. In 2 years out of 10, the rainfall in April
through September is less than 18 inches. The heaviest
1-day rainfall during the period of record was 8.66 inches
at Williamsport on June 22, 1972. Thunderstorms occur
on about 35 days each year. Most thunderstorms occur
in summer.

The average seasonal snowfall in Lycoming County is
47 inches. The greatest snow depth at any one time
during the period of record was 24 inches. On the
average, 29 days of the year have at least 1 inch of
snow on the ground. The number of such days varies
greatly from year to year.

The average relative humidity in midafternoon is about
55 percent. Humidity is higher at night, and the average
at dawn is about 80 percent. The sun shines 65 percent
of the time possible in summer and 50 percent in winter.
The prevailing wind is from the west. Average windspeed
is highest, 9 miles per hour, in spring.

Geology

Joseph N. Van, geologist, Soil Conservation Service, helped to
prepare this section. ‘

Lycoming County, in all parts except the extreme
southern part, is in the Appalachian Plateau Province.
The county in the extreme southern part is in the Valley
and Ridge Province (9). The two provinces are separated
by a striking escarpment, the Allegheny Front, trending in
an east-west direction. Between the escarpment and the
West Branch of the Susquehanna River is an irregular
series of low, rolling hills. South of the river is a series of
high, even-crested ridges and narrow valleys typical of
the Valley and Ridge Province. North of the escarpment,
there is a high plateau that is deeply dissected by four
large streams.

Mclintyre Mountain in McNett Township, a ridgetop that
is 2,380 feet above sea level, is the highest elevation in
the county. The lowest elevation, about 460 feet, is at
the place where the West Branch of the Susquehanna
River leaves the county.

Soil Survey

Lycoming County is drained almost entirely by the
West Branch of the Susquehanna River. A very small
area in the eastern tip of the county is drained by Fishing
Creek, a tributary of the North Branch of the
Susquehanna River.

The most striking structural feature in Lycoming
County is the eastward plunging Nitanny Anticlinorium,
south of the Allegheny Front in the Valley and Ridge
Province. The Anticlinorium consists of the Nippenose
Anticline and the Mosquito Anticline to the north (7). The
broad, eastward trending White Deer Syncline is at the
southeast boundary of the county (7). Closely north of
the Nittany Anticlinorium, the Sylvan Dell Syncline and
Anticline are separated from the Lymehurst Syncline and
Anticline by the eastward trending Williamsport thrust
fault.

Other thrust faults in the folded area are the Beautys,
Antes, Maranatha, and Jersey Shore faults. From south
of the Allegheny Front, the most prominent folds include
the Short Mountain Syncline and the Tombs Run
Anticline, which trends southwest to northeast. Some of
the other east-northeast trending folds in this area are
the Loyalsock Syncline, the Warrensville Anticline, the
Old Lycoming Anticline, the Woodland Syncline and
Anticline, the Seeley Run Syncline, and the Tobert
Anticline.

North of the Appalachian structural front, or Allegheny
Front, the dips of bedding are gentle, rarely exceeding
15 degrees; the simplicity of this plateau area is a
marked contrast to the valley and ridge structures to the
south, where the bedrock dips steeply. Closely north of
the front, the most prominent structure is the northeast
trending Snow Shoe Syncline. Other structures include
the Barbours Syncline, the Smithnob Anficline, the Nail
Factory Anticline, the Mill Mountain Syncline and
Anticline, the Rose Valley Anticline, the Ramseyville
Syncline, the Jersey Mills Syncline, the Cogan House
Anticline, the Mclintyre Syncline, and the Slate Run
Anticline.

The rocks exposed range in age from Lower
Ordovician, which are the oldest, to Lower
Pennsylvanian, which are the youngest, and have been
divided into thirty formations. The Lower and Middle
Ordovician rocks are predominantly limestone, and some
are dolomite. The dominant soils that formed in the
areas underlain by these rocks are in association 6 of
the General Soil Map. These carbonates grade upward
into the Upper Ordovician shale, siltstone, and
sandstone, in part conglomeratic, which are overlain by
the Lower Silurian quartzite. The dominant soils that
formed in areas underlain by these rocks are in
association 7. The rest of the Silurian rocks consists of
shale, calcareous shale, and limestone.

The Lower Devonian limestone, chert, sandstone, and
shale sequence is succeeded by the Middle and Upper
Devonian gray marine shale and siltstone and a minor
limestone interval. There is a red and gray sandstone,
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siltstone, and mudstone fluvial in the uppermost Upper
Devonian (7). The Mississippian and Pennsylvanian
Systems are dominated by sandstone that is mostly
quartzitic and in some places conglomeratic. The soils
that formed in areas underlain by these rocks are in
associations 2, 8, and 10. In addition, the upper part of
the preserved Pennsylvanian sequence is coal bearing.

During the Pleistocene Epoch, Lycoming County was
glaciated at least three times in the last 500,000 years
and possibly at least once by older glaciations (72). The
known glaciations are the lllinoian, which is the oldest,
the Altonian, which is early and mid-Wisconsinan, and
the Woodfordian, which is late Wisconsinan (5). The
glacial lake sediment consists of clay, silt, sand, gravel,
and some boulders. The glacial drift consists of unsorted
till, outwash, and stratified drift. There are large areas of
stony and bouldery colluvium. There are some boulder
fields. The alluvial terraces consist of sheet-like deposits
and lengthy gravel bars, as in the Susquehanna and
Muncy Valleys (3). The recent alluvial deposits are in
most of the small tributaries and main streams. They
consist of gravel, sand, silt, clay, and swamp deposits
(6).

The principal economic mineral resources in Lycoming
County are bituminous coal; stone (coarse aggregate);
sand and gravel; natural gas; and other potential
materials, such as chemical grade limestone, agricultural
lime, clay, and shale; iron ore; rottenstone (tripoli);
dimension stone (riprap); and flagstone (bluestone).
Local borrow pits throughout the county produce stone
for general fill, secondary road surfacing, road shoulders,
and riprap (4). Shale-chip colluvium is suitable for
building and facing brick.

The red shale at the top of the Old Port Formation
weathers into a sticky clay, and is suitable for structural
clay products. The sandstone of the Old Port Formation,
which is probably 100 feet thick in the vicinity of
Montoursville, is suitable for glasswork. The small
amounts of minerals in different rocks in the county do
not have commercial value.

The numerous flowing springs in Lycoming County
provide water for domestic and industrial use and for
some municipal water supplies. Many wells are dug or
drilled in the alluvial and the Pleistocene sand and
gravel, which are good reservoirs. The water supply for
Williamsport is provided by the Mosquito Creek Reservoir
and Hagermans Run Reservoir, but in times of drought,
an auxiliary supply of water is obtained from seven dug
wells and two drilled wells in the Pleistocene sand and
gravel (8). The average yield is 300 gal/min from
unconsolidated materials, 200 gal/min from carbonate
rocks, 150 gal/min from sandstone aquifers, 100 gal/min
from fractured shale, and 75 gal/min from siltstone. The
maximum yields from these sources range from 2.5 to 10
times these amounts.

Water Supply

Joseph N. Van, geologist, Soil Conservation Service, helped to
prepare this section.

Most areas of Lycoming County depend on ground
water supplies for their water needs. Some of the larger
communities are supplied by mountain streams.

The average rainfall for the area is 41 inches per year.
Much of this is lost through evaporation and
transpiration. Some moves directly into streams as
runoff. Thus, only a small amount filters through the soil
and recharges the ground water supply.

Water consumption is continually increasing, and the
demand on the ground water supply may cause future
shortages, especially in developing areas. Water quality
is a continual concern. If the soil is used for onsite waste
disposal, the ground water may be polluted because of
the rapid permeability in the subsoil, such as that in
Wyoming and Wheeling soils. Ground water may also be
polluted in areas underlain by fractured shale bedrock or
bedrock that has solution channels near the surface.
Such bedrock underlies Weikenrt, Berks, and Klinesville
soils.

History

Lycoming County was established in 1795 by a bill
signed by the first governor of Pennsylvania, Thomas
Mifflin. The name of the county derives from “Legani-
Hanne,” or “Sandy Creek,” the name that the Wolf
Indians gave to Lycoming Creek. The area of Lycoming
County originally was more than 12,000 square miles.
From this, parts or all of 16 other counties were formed.

In 1795 Williamsport was established as the county
seat. In 1806 it became a borough and in 1866 was
incorporated as a city.

How This Survey Was Made

This survey was made to provide information about the
soils in the survey area. The information includes a
description of the soils and their location and a
discussion of the suitability, limitations, and management
of the soils for specified uses. Soil scientists observed
the steepness, length, and shape of slopes; the general
pattern of drainage; the kinds of crops and native plants
growing on the soils; and the kinds of bedrock. They dug
many holes to study the soil profile, which is the
sequence of natural layers, or horizons, in a soil. The
profile extends from the surface down into the
unconsolidated material in which the soil formed. The
unconsolidated material has few or no roots or other
living organisms and has been changed very little by
other biologic activity.

The soils in the survey area occur in an orderly pattern
that is related to the geology, the landforms, relief, -



climate, and the natural vegetation of the area. Each
kind of soil is associated with a particular kind of
landscape or with a segment of the landscape. By
observing the soils in the survey area and relating their
position to specific segments of the landscape, a soil
scientist develops a concept, or model, of how the soils
were formed. Thus, during mapping, this model enables
the soil scientist to predict with considerable accuracy
the kind of soil at a specific location on the landscape.

Commonly, individual soils on the landscape merge
into one another as their characteristics gradually
change. To construct an accurate soil map, however, soil
scientists must determine the boundaries between the
soils. They can observe only a limited number of soil
profiles. Nevertheless, these observations, supplemented
by an understanding of the soil-landscape relationship,
are sufficient to verify predictions of the kinds of soil in
an area and to determine the boundaries.

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

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

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

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

Map Unit Composition

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

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

The presence of inclusions in @ map unit in no way
diminishes the usefulness or accuracy of the soil data.
The objective of soil mapping is not to delineate pure
taxonomic classes of soils but rather to separate the
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landscape into segments that have similar use and information for the development of resource plans, but
management requirements. The delineation of such onsite investigation is needed to plan for intensive uses
landscape segments on the map provides sufficient in small areas.






General Soil Map Units

__

The general soil map at the back of this publication
shows broad areas that have a distinctive pattern of
soils, relief, and drainage. Each map unit on the general
soil map is a unique natural landscape. Typically, a map
unit consists of one or more major soils and some minor
soils. It is named for the major soils. The soils making up
one unit can occur in other units but in a different
pattern.

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

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

There are areas along the borders of Lycoming County
where the boundaries on the general soil map and the
names of the general soil map units do not match those
of adjoining counties. These discrepancies exist because
of conditions such as differences in the detail of
mapping, changes in soil classification, and different
proportions of the same soil in adjoining counties. Where
some of these conditions exist, the adjoining counties
match with similar kinds of soils.

Soil Descriptions

Areas Dominated by Soils that Formed in Residuum
or Glacial Till

The soils in this group are mainly nearly level to very
steep, moderately deep, and well drained. They are on
ridges and mountainsides and in valleys. Some soils on
the steep slopes are shallow, and some at the base of
slopes are somewhat poorly drained. The soils in this
group are used mainly as woodland or cropland.

1. Welkert-Berks-Hartleton Association

Gently sloping to very steep, shallow to deep, well
drained soils; on hills and ridges

These soils formed in material weathered from acid
siltstone, sandstone, and shale (fig. 1). They are on
ridges and rolling hills that have steep side slopes and in
narrow valleys.

M

This map unit makes up about 14 percent of the
county. It is about 30 percent Weikert soils, 25 percent
Berks soils, 15 percent Hartleton soils, and 30 percent
minor soils.

Weikert soils are gently sloping to very steep and are
on narrow ridgetops and on hills and valley sides. These
soils are shallow and well drained.

Berks soils are gently sloping to moderately steep and
are on ridges and hills. These soils are moderately deep
and well drained.

Hartleton soils are gently sloping to moderately steep
and are on broad ridgetops and hills. These soils are
deep and well drained.

The minor soils are Klinesville, Allenwood, Alvira, and
Shelmadine soils on side siopes and foot slopes and in
valleys and Barbour, Basher, and Holly soils on flood
plains.

In most areas the soils in this map unit are wooded or
in native vegetation. Some areas are used for dairy
farming and beef farming, and other areas, for Christmas
tree plantations. Many areas were cleared and
cultivated, but most farming operations were unprofitable
because of steep slopes, droughtiness, and the use of
small fields. The main limitations for most uses are
shallowness to rock, slope, and the moderately rapid
permeability.

2. Dekalb-Clymer-Cookport Association

Nearly level to very steep, moderately deep and deep,
well drained and moderately well drained soils; on broad
mountaintops and in intermountain valleys

These soils formed in material weathered from acid
sandstone and shale. They are on broad mountaintops
and steep mountainsides.

This map unit makes up about 25 percent of the
county. It is about 50 percent Dekalb soils, 20 percent
Clymer soils, 5 percent Cookport soils, and 25 percent
minor soils.

Dekalb soils are nearly level to very steep and are on
ridgetops and side slopes of mountains. These soils are
moderately deep and well drained. Most areas of the
soils have stones on the surface.

Clymer soils are nearly level to moderately steep and
are on broad mountaintops. These soils are deep and
well drained. Some areas have very few stones on the
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Figure 1.—Typical pattern of solls and underlying material in the Welkert-Berks-Hartleton association.

surface, and other areas have many stones on the soils along streams. Some areas of Rubble land are on
surface. side slopes of mountains and ridges.

Cookport soils are nearly level to moderately steep The soils in this map unit are used mainly as
and are on broad mountaintops and near the heads of woodland. The stony and steep areas generally are used
drainageways. These soils are deep and moderately well as woodland, as habitat for wildlife, for recreation, and
drained. They have a fragipan in the subsoil. Except in for watershed protection. Generally, only Clymer soils
some areas, these soils have stones on the surface. are suitable for farming. They are suitable for most

The minor soils are Nolo, Laidig, and Berks soils and general farm crops, but only a very small acreage is

Udorthents on mountaintops and Barbour and Basher farmed. The main limitations for most uses of the soils in
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this map unit are slope, the seasonal high water table,
and stones on the surface.

3. Watson-Allenwood-Alvira Association

Nearly level to sloping, deep, well drained to somewhat
poorly drained soils; mainly on hills and ridges that were
glaciated

These soils formed in loamy glacial till derived from
sandstone, siltstone, and shale (fig. 2). They are on
slopes along rivers and their tributaries.

This map unit makes up about 4 percent of the county.

It is about 35 percent Watson soils, 25 percent
Allenwood soils, 20 percent Alvira soils, and 20 percent
minor soils.

Watson soils are nearly level to sloping and are on the
lower slopes at the base of steep hillsides. These soils
are deep and moderately well drained. They have a
fragipan in the subsoil.

Allenwood soils are gently sloping and sloping and are
on the lower slopes of ridges near the Susquehanna
River. These soils are deep and well drained.
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Alvira soils are nearly level to sloping and are at the
base of steeper slopes and at the heads of
drainageways. These soils are deep and somewhat
poorly drained. They have a fragipan in the subsoil.

The minor soils are Berks, Weikert, Hartleton, and
Shelmadine soils on foot slopes and Barbour and Basher
soils along streams.

In most areas the soils in this map unit are used as
cropland. These soils are suitable for most general farm
crops, except deep-rooted crops on the soils that have a
fragipan. Many dairy farms in the county are on these
soils. The main limitations for urban uses are slope and
the slow permeability.

4. Washington-Hagerstown-Clarksburg Association

Nearly level to sloping, deep, well drained and
moderately well drained soils; in valleys

These soils formed in material weathered from
limestone or in glacial till over limestone.

This map unit makes up 2 percent of the county. It is
about 22 percent Washington soils, 19 percent

N
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Figure 2.—Typical pattern of soils and underlying material in the Watson-Allenwood-Alvira association.
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Hagerstown soils, 14 percent Clarksburg soils, and 45
percent minor soils.

Washington soils are nearly level to sloping. These
soils are deep and well drained.

. Hagerstown soils are nearly level to sloping. These
soils are deep and well drained.

Clarksburg soils are nearly level and gently sloping.
These soils are deep and moderately well drained. They
have a fragipan in the subsoil.

The minor soils are Weikert, Hartleton, Allenwood,
Watson, and Alvira soils on nearby uplands and Barbour
and Basher soils along streams.

In most areas the soils in this map unit are used as
cropland. The main enterprises are dairy farming and
grain farming. Some areas are used for hay and pasture
or are wooded. The main limitations for most uses are
depth to rock, slope, and the slow permeability.

5. Dekalb-Laidig-Buchanan Association

Nearly level to very steep, moderately deep and deep,
well drained and moderately well drained soils; on
mountainsides and foot slopes

These soils formed in residuum and colluvium
weathered from acid sandstone and shale (fig. 3). They
are mainly on mountainsides and the middle and lower
foot slopes.

This map unit makes up about 6 percent of the county.
It is about 40 percent Dekalb soils, 35 percent Laidig
soils, 10 percent Buchanan soils, and 15 percent minor
soils.

Dekalb soils are nearly level to very steep and are on
valley sides. These soils are moderately deep and well
drained. Most areas of the soils have stones on the
surface.

Laidig soils are nearly level to very steep and are on
the middle and lower foot stopes. These soils are deep
and well drained. They have a fragipan in the subsoil.
Most areas of the soils have stones on the surface.

Buchanan soils are nearly level to moderately steep
and are on the lower foot slopes. These soils are deep
and moderately well drained. They have a fragipan in the
subsoil. Most areas of the soils have stones on the
surface.

The minor soils are Berks, Clymer, Weikert, Watson,
Alvira, and Shelmadine soils on uplands; Barbour,
Basher, and Linden soils along streams; and some areas
of Rubble land on side slopes of mountains and ridges.

The soils in this map unit are used mainly as
woodland. The stony and steep areas generally are used
as woodland, as wildlife habitat, for recreation, and for
watershed protection. A small acreage, mainly of Laidig
soils, is farmed. The main limitations for most uses are
slope, the seasonal high water table, and stones on the
surface.

Soil Survey

6. Leck Kill-Klinesville-Albrights Association

Gently sloping to very steep, deep and shallow, well
drained and moderately well drained soils; mainly on hills
and ridges, some of which were glaciated

These soils formed in glacial till or in material
weathered from red shale, siltstone, and sandstone.

This map unit makes up about 12 percent of the
county. It is 50 percent Leck Kill soils, 25 percent
Klinesville soils, 5 percent Albrights soils, and 20 percent
minor soils.

Leck Kill soils are gently sloping to moderately steep
and are on hills and ridges. These soils are deep and
well drained.

Klinesville soils are gently sloping to very steep and
are on ridges and valley sides. These soils are shallow
and well drained.

Albrights soils are gently sloping and sloping and are
at the base of steep slopes and around drainageways.
These soils are deep and moderately well drained. They
have a fragipan in the subsoil.

The minor soils are Weikert, Berks, Oquaga, and
Watson soils on uplands and Barbour, Basher, and Holly
soils along streams.

In most areas the soils in this map unit are used as
cropland (fig. 4). These soils are suitable for most
general farm crops grown in the county, except deep-
rooted crops on the soils that have a fragipan. The main
limitations for urban use are slope, shallowness to rock,
and the slow permeability.

Areas Dominated by Soils that Formed in Glacial Till

The soils in this group are mainly nearly level to very
steep, moderately deep, and well drained to excessively
drained. They are on mountainsides, on plateaus, and in
intermountain valleys. Some soils are deep, and some
are well drained or moderately well drained. The soils in
this group are used mainly as woodland, but some are
used as cropland.

7. Lordstown-Oquaga-Wurtsboro Association

Nearly level to very steep, moderately deep and deep,
excessively drained to moderately well drained soils; on
broad mountaintops and on mountainsides

These soils formed in glacial till derived from
sandstone, siltstone, shale, and some conglomerate.

This map unit makes up about 10 percent of the
county. It is about 50 percent Lordstown soils, 15
percent Oquaga soils, 5 percent Wurtsboro soils, and 30
percent minor soils.

Lordstown soils are nearly level to very steep and are
on the sides and tops of mountains. These soils are
moderately deep and well drained. Most areas of these
soils have stones on the surface.

Oquaga soils are nearly level to very steep and are on
the sides and tops of mountains. These soils are
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Figure 3.—Typical pattern of soils and underlying materlal in the Dekalb-Laidig-Buchanan assoclation.

moderately deep and well drained to excessively
drained. Most areas of the soils have stones on the
surface.

Wurtsboro soils are nearly level to moderately steep
and are on broad mountaintops. These soils are deep

and moderately well drained. They have a fragipan in the
subsoil. Most areas of the soils have stones on the
surface.

The minor soils are Wellsboro, Morris, and Norwich
soils on uplands; Barbour, Basher, and Wyoming soils
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Figure 4.—Contour stripcropping is a suitable management practice to reduce surface runotf and to control erosion on the steeper slopes
of the soils in the Leck Kill-Klinesville-Albrights association.

along streams; and some areas of Rubble land on side
slopes of mountains and ridges.

The soils in this map unit are used mainly as
woodland. They are also used as wildlife habitat, for
recreation, and for watershed protection. A small
acreage is farmed. The main limitations. for most uses
are slope, the seasonal high water table, depth to
bedrock, and stones on the surface.

8. Oquaga-Lackawanna-Wellsboro Association

Nearly level to very steep, moderately deep and deep,
excessively drained to moderately well drained soils; on
broad mountaintops and on mountainsides

These soils formed in glacial till derived from reddish
sandstone, siltstone, and shale.

This map unit makes up about 21 percent of the
county. It is 65 percent Oquaga soils, 10 percent
Lackawanna soils, 5 percent Wellsboro soils, and 20
percent minor soils.

Oquaga soils are nearly level to very steep and are on
the sides and tops of mountains. These soils are
moderately deep and well drained to excessively
drained. Most areas of the soils have stones on the
surface.

Lackawanna soils are nearly level to moderately steep
and are on broad mountaintops and on hills. These soils
are deep and well drained. They have a fragipan in the
subsoil. Most areas of the soils have stones on the
surface.
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Wellsboro soils are nearly level to moderately steep
and are on lower slopes and around drainageways.
These soils are deep and moderately well drained. They
have a fragipan in the subsoil. Many areas of the soils
have stones on the surface.

The minor soils are Lordstown, Morris, Norwich, Leck
Kill, and Wurtsboro soils on uplands; Barbour, Basher,
and Wyoming soils along streams; and some areas of
Rubble land on side slopes of mountains and ridges.

The soils in this map unit are used mainly as
woodland. They are also used as wildlife habitat, for
recreation, and for watershed protection. Some areas
near Liberty and Oregon Hill have been cleared and are
used mainly for dairy farming. The main limitations for
most uses are slope, stones on the surface, depth to
bedrock, and the seasonal high water table.

Areas Dominated by Soils that Formed in Alluvium or
Glacial Outwash

The soils in this group are mainly nearly level to
moderately steep, deep, and well drained. They are on
flood plains, river terraces, and glacial outwash terraces.
Some of the soils are moderately well drained and very
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pborly drained. Generally, the soils in this group are used
mainly as cropland.

9. Linden-Holly-Wheeling Association

Nearly level and gently sloping, deep, well drained, very
poorly drained, and poorly drained soils; flood plains and
river terraces

These soils formed in material deposited by streams
(fig. 5).

This map unit makes up 3 percent of the county. It is
30 percent Linden soils, 20 percent Holly soils, 10
percent Wheeling soils, and 40 percent minor soils.

Linden soils are nearly level and formed in recent
alluvium adjacent to streams. In some places these soils
are occasionally flooded; in other places they are
frequently flooded. They are deep and well drained.

Holly soils are nearly level and formed in recent
alluvium. These soils are frequently flooded. They are
deep and very poorly drained and poorly drained.

Wheeling soils are nearly level and gently sloping and
formed in old alluvium. These soils are deep and well
drained. They are on terraces.
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Figure 5.—Typical pattern of soils and underlying material in the Linden-Holly-Wheeling association.
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The minor soils are Klinesville, Leck Kill, Oquaga,
Allenwood, Duncannon, and Watson soils on nearby
uplands and Barbour, Wyoming, and Basher soils along
streams.

In most areas the soils in this map unit are used as
cropland. Some areas are Urban land. The main
enterprise is grain farming. Some areas are used for
truck or dairy farming. The wetter areas are used for hay
or pasture or are wooded. The main limitations for most
uses are flooding and the seasonal high water table.

10. Barbour-Tunkhannock-Basher Association

Nearly level to moderately steep, deep, somewhat
excessively drained to somewhat poorly drained soils; on
flood plains and glacial outwash terraces

These soils formed in material deposited by streams
or in glacial outwash. The most extensive areas are
adjacent to the tributaries of the Susquehanna River.

This map unit makes up 3 percent of the county. It is
about 40 percent Barbour soils, 25 percent Tunkhannock
soils, 20 percent Basher soils, and 15 percent minor
soils.

Barbour soils are nearly level and formed in recent
alluvium adjacent to streams. These soils are

occasionally or frequently flooded. They are deep and
well drained.

Tunkhannock soils are nearly level to moderately
steep and formed in water-sorted glacial material. These
soils are deep and well drained and somewhat
excessively drained. They are on glacial outwash
terraces.

Basher soils are nearly level and formed in recent
alluvium adjacent to streams. In some places these soils
are occasionally flooded; in other places they are
frequently flooded. They are deep and moderately well
drained and somewhat poorly drained.

The minor soils are Leck Kill, Oquaga, Klinesville, and
Wellsboro soils on nearby uplands, Chenango and
Rexford soils on outwash terraces, Linden soils on flood
plains, and Wyoming soils on low terraces.

In most areas the soils in this map unit are used as
cropland. Some areas are Urban land. The main
enterprise is grain farming. Some areas are used for
truck or dairy farming. The wetter areas are used for hay
or pasture or are wooded. The main limitations for most
uses are flooding, the seasonal high water table, and
slope.
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The map units on the detailed soil maps at the back of
this survey represent the soils in the county. The map
unit descriptions in this section, along with the soil maps,
can be used to determine the suitability and potential of
a soil for specific uses. They also can be used to plan
the management needed for those uses. More
information on each map unit, or soil, is given under
“Use and Management of the Soils.”

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

A symbol identifying the soil precedes the map unit
name in the soil descriptions. Each description includes
general facts about the soil and gives the principal
hazards and limitations to be considered in planning for
specific uses.

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

Soils of one series can differ in texture of the surface
layer or of the underlying material. They also can differ in
slope, stoniness, salinity, wetness, degree of erosion,
and other characteristics that affect their use. On the
basis of such differences, a soil series is divided into so//
phases. Most of the areas shown on the detailed soil
maps are phases of soil series. The name of a soil
phase commonly indicates a feature that affects use or
management. For example, Berks channery silt loam, 3
to 8 percent slopes, is one of several phases in the
Berks series.

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

A soil complex consists of two or more soils, or one or
more soils and a miscellaneous area, in such an intricate
pattern or in such small areas that they cannot be shown
separately on the soil maps. The pattern and proportion
of the soils are somewhat similar in all areas. Rubble
land-Dystrochrepts complex, 15 to 80 percent slopes, is
an example.

An undifferentiated group is made up of two or more
soils that could be mapped individually but are mapped
as one unit because similar interpretations can be made
for use and management. The pattern and proportion of
the soils in the mapped areas are not uniform. An area

can be made up of only one of the major soils, or it can
be made up of all of them. Oquaga and Lordstown very
stony loams, 0 to 8 percent slopes, is an undifferentiated
group in this survey area.

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

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

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

Soil Descriptions

AbB—Albrights siit loam, 3 to 8 percent slopes.
This is a gently sloping, deep, moderately well drained
soil on foot slopes of ridges. Slopes generally are
concave and are 100 to 300 feet long. Individual areas
are irregular in shape and range mainly from 2 to 40
acres.

Typically, the surface layer is dark reddish gray silt
loam about 9 inches thick. The subsoil is 43 inches thick.
In the upper 11 inches it is reddish brown silty clay loam.
In the lower 32 inches it is a mottled, weak red and
reddish gray, firm and very firm layer of silty clay loam
called a fragipan. The substratum is mottled, weak red,
firm channery loam to a depth of 60 inches or more.

Included with this soil in mapping are small areas of
the deep, well drained Leck Kill soils and the nearly level
Albrights soils. Also included are some areas of soils
that are similar to this Albrights soil but that are poorly
drained. The included soils make up 10 to 20 percent of
the map unit.
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Permeability of this Albrights soil is moderately slow in
the fragipan. The available water capacity is moderate.
Runoff is medium. The fragipan restricts the root zone at
a depth of about 18 to 30 inches. The seasonal high
water table is at a depth of about 12 to 30 inches. In
unlimed areas the soil ranges from extremely acid to
strongly acid in the surface layer and the upper part of
the subsoil and from very strongly acid to slightly acid in
the lower part of the substratum. The hazard of erosion
is moderate.

Most areas of this soil are used for cultivated crops.
Some areas are used as woodland and pasture.

This soil is well suited to cultivated crops. Contour
stripcropping, conservation tillage, grassed waterways,
diversions, and the use of cover crops help to reduce
surface runoff and to control erosion. Growing cover
crops, leaving crop residue on the surface, and including
grasses and legumes in the cropping system help to
maintain the organic matter content and the soil tiith.
Keeping natural drainageways open helps to remove
excess surface runoff. Artificial drainage allows timely
tillage and improves crop production.

This soil is well suited to pasture. Overgrazing and
grazing when the soil is wet are the major concerns in
pasture management. If the pasture is grazed when the
soil is wet, the surface layer becomes compacted. Some
suitable management practices are the use of proper
stocking rates to maintain the key plant species,
rotational grazing, and application of fertilizers.

The potential productivity of this soil is moderately high
for trees. About 30 percent of the areas of this soil are
wooded. Thinning, removing undesirable species, and
constructing roads on the contour to control erosion are
suitable management practices. in some places the use
of equipment may be restricted briefly by the seasonal
high water table. Machine planting is practical on larger
areas except when the soil is too wet.

The seasonal high water table and the moderately
slow permeability are limitations for use of this soil for
onsite waste disposal, as sites for dwellings with
basements, and for some other urban uses. Seepage
into the basements of dwellings constructed on this soil
can be prevented by installing foundation drains with
proper outlets.

This soil is in capability subclass lle and in woodland
ordination group 3o.

AbC—Albrights silt loam, 8 to 15 percent slopes.
This is a sloping, deep, moderately well drained soil on
foot slopes of ridges. Slopes generally are concave and
are 100 to 300 feet long. Individual areas are irregular to
rectangular in shape and range mainly from 2 to 40
acres.

Typically, the surface layer is dark reddish gray silt
loam about 9 inches thick. The subsoil is 43 inches thick.
In the upper 11 inches it is reddish brown silty clay loam.
In the lower 32 inches it is a mottled, weak red and
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reddish gray, firm and very firm layer of silty clay loam
called a fragipan. The substratum is mottled, weak red,
firm channery loam to a depth of 60 inches or more.

Included with this soil in mapping are small areas of
the deep, well drained Leck Kill soils and the gently
sloping Albrights soils. The included soils make up 10 to
20 percent of the map unit.

Permeability is moderately slow in the fragipan. The
available water capacity is moderate. Runoff is medium.
The fragipan restricts the root zone at a depth of about
18 to 30 inches. The seasonal high water table is at a
depth of about 12 to 30 inches. In unlimed areas the soil
ranges from extremely acid to strongly acid in the
surface layer and the upper part of the subsoil and from
very strongly acid to slightly acid in the lower part and
the substratum. The hazard of erosion is severe.

Most areas of this soil are used as woodland. Some
areas are used for crops or pasture.

This soil is well suited to cultivated crops. Contour
stripcropping, conservation tillage, grassed waterways,
diversions, and the use of cover crops help to reduce
runoff and to control erosion. Growing cover crops,
leaving crop residue on the surface, and including
grasses and legumes in the cropping system help to
maintain the organic matter content and the soil tilth.
Keeping natural drainageways open helps remove
excess surface runoff. Artificial drainage allows timely
tillage and improves crop production.

This soil is well suited to pasture. Overgrazing and
grazing when the soil is wet are the major concerns in
pasture management. If the pasture is grazed when the
soil is wet, the surface layer becomes compacted. Some
suitable management practices are the use of proper
stocking rates to maintain key plant species, rotational
grazing, and application of fertilizers.

The potential productivity of this soil is moderately high
for trees. About 40 percent of the areas of this soil are
wooded. Thinning, removing undesirable species, and
constructing roads on the contour to reduce erosion are
suitable management practices. In some places the use
of equipment is restricted briefly by the seasonal high
water table. Machine planting is practical on larger areas
except when the soil is too wet.

The seasonal high water table, slope, and the
moderately slow permeability are limitations to use of
this soil for onsite waste disposal, as sites for dwellings
with basements, and for most other urban uses.
Seepage into the basements of dwellings constructed on
this soil can be prevented by installing foundations with
proper outlets.

This soil is in capability subclass llle and in woodland
ordination group 3o0.

AlB—Allenwood gravelly silt loam, 3 to 8 percent
slopes. This is a gently sloping, deep, well drained soil
on the lower slopes of ridges. Slopes generally are
smooth or slightly convex and are 250 to 1,000 feet
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long. Individual areas are irregular in shape and range
mainly from 5 to 30 acres.

Typically, the surface layer is dark grayish brown
gravelly silt loam about 9 inches thick. The subsoil is 31
inches thick. In the upper 4 inches it is yellowish red,
friable silt loam. In the lower 27 inches it is yellowish red,
friable gravelly silt loam and red, friable, firm and very
firm silty clay loam. The substratum is red, very firm
gravelly sandy clay loam to a depth of 60 inches or
more.

Included with this soil in mapping are small areas of
the nearly level and sloping Allenwood soils and the
deep, moderately well drained Watson soils. Also
included are some areas of soils that are similar to this
Allenwood soil but that are sandy loam throughout. The
included soils make up 10 to 20 percent of the map unit.

Permeability of this Allenwood soil is moderate, and
the available water capacity is high. Runoff is medium. In
unlimed areas the soil is strongly acid to extremely acid
throughout. The hazard of erosion is moderate.
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Most areas of this soil are used for cultivated crops
(fig. 6). Some areas are used as woodland or pasture or
are in urban use.

This soil is well suited to cultivated crops. Contour
stripcropping, minimum tillage, grassed waterways,
diversions, and the use of cover crops help to reduce
runoff and to control erosion. Growing cover crops,
leaving crop residue on the surface, and including
grasses and legumes in the cropping system help to
maintain the organic matter content and the soil tilth. In
some places the gravel in the surface layer interferes
with the seeding and harvesting of some crops.

This soil is well suited to pasture. Overgrazing is the
main concern in pasture management. Some suitable
management practices are the use of proper stocking
rates to maintain key plant species, rotational grazing,
and application of fertilizers.

The potential productivity of this soil is high for trees.
About 5 percent of the areas of this soil are wooded.
Thinning, removing undesirable species, and constructing
roads on the contour to control erosion are suitable

Figure 6.—Farmiand in the foreground and a housing development in the background in an area of Allenwood gravelly silt loam, 3 to 8
percent slopes.
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management practices. Machine planting is practical in
larger areas.

The seasonal high water table, the gravelly surface
layer, and the moderate permeability are limitations to
use of this soif for some urban uses. The seasonal high
water table and the moderate permeability are limitations
for onsite waste disposal and for dwellings with
basements. Seepage into the basements of dwellings
constructed on this soil can be prevented by installing
foundation drains with proper outlets.

This soil is in capability subclass lle and in woodland
ordination group 2o.

AlC—Allenwood gravelly silt loam, 8 to 15 percent
slopes. This is a sloping, deep, well drained soil on the
lower slopes of ridges. Slopes generally are smooth and
are 250 to 1,000 feet long. Individual areas are irregular
in shape and range mainly from 2 to 50 acres.

Typically, the surface layer is dark grayish brown
gravelly silt loam about 9 inches thick. The subsoil is 31
inches thick. In the upper 4 inches it is yellowish red silt
loam. In the lower 27 inches it is yellowish red gravelly
silt loam and red, firm and very firm silty clay loam. The
substratum is red, very firm gravelly sandy clay loam to a
depth of 60 inches or more.

Included with this soil in mapping are small areas of
the gently sloping Allenwood soils and the deep,
moderately well drained Watson soils. Also included are
some areas of soils that are similar to this Allenwood soil
but that are sandy loam throughout. The included soils
make up 10 to 20 percent of the map unit.

Permeability of this Allenwood soil is moderate, and
the available water capacity is high. Runoff is medium. In
unlimed areas the soil is strongly acid to extremely acid
throughout. The hazard of erosion is severe.

Most areas of this soil are used for cultivated crops.
Some areas are used as woodland or pasture or are in
urban use.

This soil is well suited to cultivated crops. Contour
stripcropping, minimum tillage, grassed waterways,
diversions, and the use of cover crops help to reduce
runoff and to control erosion. Growing cover crops,
leaving crop residue on the surface, and including
grasses and legumes in the cropping system help to
maintain the organic matter content and the soil tilth. In
some places the gravel in the surface layer interferes
with the seeding and harvesting of some crops.

This soil is well suited to pasture. Overgrazing is the
main concern in pasture management. Some suitable
management practices are the use of proper stocking
rates to maintain key plant species, rotational grazing,
and application of fertilizers.

The potential productivity of this soil is high for trees.
About 15 percent of the areas of this soil are wooded.
Thinning, removing undesirable species, and constructing
roads on the contour to control erosion are suitable
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management practices. Machine planting is practical in
larger areas.

The seasonal high water table, the gravelly surface
layer, the moderate permeability, and slope are
limitations to use of this soil for some urban uses. The
moderate permeability and slope are limitations for
onsite waste disposal and for dwellings with basements.
Seepage into the basements of dwellings constructed on
this soil can be prevented by installing foundation drains
with proper outlets.

This sail is in capability subclass llle and in woodland
ordination group 20.

AvA—Alvira silt loam, 0 to 3 percent slopes. This is
a nearly level, deep, somewhat poorly drained soil on the
foot slopes of ridges and in depressions. Slopes
generally are smooth to slightly concave and are 100 to
500 feet long. Individual areas are irregular in shape and
range mainly from 2 to 50 acres.

Typically, the surface layer is dark grayish brown silt
loam about 8 inches thick. The subsoil is 38 inches thick.
In the upper 15 inches it is mottled, brown silt loam and
firm channery silty clay loam. In the lower 23 inches it is
a mottled, yellowish brown and reddish brown, very firm
layer of channery silty clay loam called a fragipan. The
substratum is mottled, yellowish brown, firm very
channery silt loam to a depth of 60 inches or more.

Included with this soil in mapping are small areas of
the gently sloping Alvira soils. Also included are some
areas of the deep, well drained Allenwood and Hartleton
soils, the deep, moderately well drained Watson soils,
and the deep, poorly drained Shelmadine soils. The
included soils make up 10 to 20 percent of the map unit.

Permeability in this Alvira soil is slow in the fragipan.
The available water capacity is moderate. Runoff is slow.
The fragipan restricts the root zone at a depth of about
16 to 28 inches. The seasonal high water table is at a
depth of about 6 to 18 inches. In unlimed areas the soil
is strongly acid or very strongly acid throughout. The
hazard of erosion is slight.

Most areas of this soil are used as pasture or hayland.
Some areas are used for cultivated crops or as
woodland or are in urban use.

This soil is suited to cultivated crops that can tolerate
wetness. Growing cover crops, leaving crop residue on
the surface, and including grasses and legumes in the
cropping system help to maintain the organic matter
content and the soil tilth. Keeping natural drainageways
open helps to remove excess surface runoff. Artificial
drainage allows timely tillage and improves crop
production.

This soil is suited to pasture. Overgrazing and grazing
when the soil is wet are the main concerns in pasture
management. If the pasture is grazed when the soil is
wet, the surface layer becomes compacted. Some
suitable management practices are the use of proper
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stocking rates to maintain key plant species, rotational
grazing, and application of fertilizers.

The potential productivity of this soil is moderately high
for trees. About 30 percent of the areas of the soil are
wooded. The seedling mortality rate, the windthrow
hazard, and the equipment limitation are management
problems. Thinning and removing undesirable species
are suitable management practices. In some places the
use of equipment is restricted by the seasonal high
water table. Machine planting is practical on larger areas,
but in some places is restricted by the seasonal high
water table.

The slow permeability and the seasonal high water
table are limitations to use of this soil for onsite waste
disposal, as sites for dwellings with basements, and for
most other urban uses. Seepage into the basements of
dwellings constructed on this soil can be prevented by
installing foundation drains with proper outlets.

This soil is in capability subclass Illw and in woodland
ordination group 3w.

AvB—Ailvira silt loam, 3 to 8 percent slopes. This is
a gently sloping, deep, somewhat poorly drained soil on
foot slopes of ridges and in depressions. Slopes
generally are smooth to slightly concave and are 100 to
500 feet long. Individual areas are irregular in shape and
range mainly from 2 to 75 acres.

Typically, the surface layer is dark grayish brown silt
loam about 8 inches thick. The subsoil is 38 inches thick.
In the upper 15 inches it is mottled, brown silt loam and
firm channery silty clay loam. In the lower 23 inches it is
a mottled, yellowish brown and reddish brown, very firm
layer of channery silty clay loam called a fragipan. The
substratum is mottled, yellowish brown, firm very
channery silt loam to a depth of 60 inches or more.

Included with this soil in mapping are small areas of
the nearly level and sloping Alvira soils. Also included
are some areas of the deep, well drained Allenwood and
Hartleton soils, the deep, moderately well drained
Watson soils, and the deep, poorly drained Shelmadine
soils. The included soils make up 10 to 20 percent of the
map unit.

Permeability of this Alvira soil is slow in the fragipan.
The available water capacity is moderate. Runoff is
medium. The very firm layer in the subsoil restricts the
root zone at a depth of about 16 to 28 inches. The
seasonal high water table is at a depth of about 6 to 18
inches. In unlimed areas the soil is strongly acid or very
strongly acid throughout. The hazard of erosion is
moderate.

Most areas of this soil are used as pasture. Other
areas are used for cultivated crops or as woodland or
are in urban use.

This soil is suited to cultivated crops that can tolerate
wetness. Contour stripcropping, minimum tillage, grassed
waterways, diversions, and the use of cover crops help
to reduce runoff and to control erosion. Growing cover
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crops, leaving crop residue on the surface, and including
grasses and legumes in the cropping system help to
maintain the organic matter content and the soil tilth.
Keeping natural drainageways open helps to remove
excess surface runoff. Arificial drainage allows timely
tillage and improves crop production.

This soil is suited to pasture. Overgrazing and grazing
when the soil is wet are the main concerns in pasture
management. If the pasture is grazed when the soil is
wet, the surface layer becomes compacted. Some
suitable management practices are the use of proper
stocking rates to maintain key plant species, rotational
grazing, and application of fertilizers.

The potential productivity of this soil is moderately high
for trees. About 20 percent of the areas of the soil are
wooded. The seedling mortality rate, the windthrow
hazard, and the equipment limitation are management
problems. Thinning, removing undesirable species, and
constructing roads on the contour to control erosion are
suitable management practices. In some places the use
of equipment is restricted by the seasonal high water
table. Machine planting is practical in larger areas, but in
some places it is restricted by the seasonal high water
table.

The slow permeability and the seasonal high water
table are limitations to use of this soil for onsite waste
disposal, as sites for buildings with basements, and for
most other urban uses. Seepage into the basements of
dwellings constructed on this soil can be prevented by
installing foundation drains with proper outlets.

This soil is in capability subclass lllw and in woodland
ordination group 3w.

AvC—Alvira silt loam, 8 to 15 percent slopes. This
is a sloping, deep, somewhat poorly drained soil on the
foot slopes of ridges and in depressions. Slopes
generally are smooth to slightly concave and are 100 to
300 feet long. Individual areas are irregular in shape and
range mainly from 2 to 100 acres.

Typically, the surface layer is dark grayish brown silt
loam about 8 inches thick. The subsoil is 38 inches thick.
In the upper 15 inches it is mottled, brown silt loam and
firm channery silty clay loam. In the iower 23 inches it is
a mottled, yellowish brown and reddish brown, very firm
layer of channery silty clay loam called a fragipan. The
substratum is mottied, yellowish brown, firm very
channery silt loam to a depth of 60 inches or more.

Included with this soil in mapping are small areas of
the gently sloping and moderately steep Alvira soils. Also
included are some areas of the deep, well drained
Hartleton soils, the deep, moderately well drained
Watson soils, and the deep, poorly drained Shelmadine
soils. The included soils make up 10 to 15 percent of the
map unit.

Permeability of this Alvira soil is slow in the fragipan.
The available water capacity is moderate. Runoff is
medium to high. The fragipan restricts the root zone at a
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depth of 16 to 28 inches. The seasonal high water table
is at a depth of about 6 to 18 inches. In uniimed areas
the soil is strongly acid or very strongly acid throughout.
The hazard of erosion is moderate. ‘

Most areas of this soil are used as pasture or hayland.
Some areas are used for cultivated crops or as
woodland or are in urban use.

This soil is suited to cultivated crops that can tolerate
wetness. Contour stripcropping, conservation tillage,
grassed waterways, diversions, and the use of cover
crops help to reduce runoff and to control erosion.
Growing cover crops, leaving crop residue on the
surface, and including grasses and legumes in the
cropping system help to maintain the organic matter
content and the soil tilth. Keeping natural drainageways
open helps to remove excess surface runoff. Artificial
drainage allows timely tillage and improves crop
production.

This soil is suited to pasture. Overgrazing and grazing
when the soil is wet are the main concerns in pasture
management. If the pasture is grazed when the soil is
wet, the surface layer becomes compacted. Some
suitable management practices are the use of proper
stocking rates to maintain key plant species, rotational
grazing, and application of fertilizers.

The potential productivity of this soil is moderately high
for trees. About 30 percent of the areas of this soil are
wooded. The seedling mortality rate, the windthrow
hazard, and the equipment limitation are management
problems. Thinning, removing undesirable species, and
constructing roads on the contour to control erosion are
suitable management practices. In some places the use
of equipment is restricted by the seasonal high water
table. Machine planting is practical on larger areas but in
some places is restricted by the seasonal high water
table.

The slow permeability, the seasonal high water table,
and slope are limitations to use of this soil for most
urban uses. The slow permeability and the seasonal high
water table are limitations for onsite waste disposal and
for dwellings with basements. Seepage into the
basements of dwellings constructed on this soil can be
prevented by installing foundation drains with proper
outlets.

This soil is in capability subclass llle and in woodland
ordination group 3w.

AxB—Alvira very stony loam, 0 to 8 percent
slopes. This is a nearly level and gently sloping, deep,
somewhat poorly drained soil on foot slopes of ridges
and in depressions. Slopes generally are smooth to
slightly concave and are 100 to 300 feet long. Individual
areas are irregular in shape and range mainly from 2 to
100 acres. Large stones cover about 3 to 10 percent of
the surface.

Typically, the surface layer is dark grayish brown silt
loam about 8 inches thick. The subsoil is 38 inches thick.

Soil Survey

In the upper 15 inches it is mottled, brown silt loam and
firm channery silty clay loam.-In the lower 23 inches it is
a mottled, yellowish brown and reddish brown, very firm
layer of channery silty clay loam called a fragipan. The
substratum is mottled, yellowish brown, firm very
channery silt loam to a depth of 60 inches or more.

Included with this soil in mapping are small areas of
the gently sloping and moderately steep Alvira soils, the
deep, well drained Hartleton soils, the deep, moderately
well drained Watson soils, and the deep, poorly drained
Shelmadine soils. The included soils make up 10 to 15
percent of the map unit.

Permeability of this Alvira soil is slow in the fragipan.
The available water capacity is moderate. Runoff is slow
to medium. The fragipan in the subsoil restricts the root
zone at a depth of about 16 to 28 inches. The seasonal
high water table is at a depth of about 6 to 18 inches. in
unlimed areas the soil is strongly acid or very strongly
acid throughout.

Most areas of this soil are used as woodland.

This soil is not suited to cultivated crops or pasture.
The stones in the surface layer interfere with the seeding
and harvesting of most crops and with pasture
management.

The potential productivity of this soil is moderately high
for trees. About 80 percent of the areas of the soil are
wooded. The seedling mortality rate, the windthrow
hazard, and the equipment limitation are management
problems. Thinning, removing undesirable species, and
constructing roads on the contour to reduce erosion are
suitable management practices. In some places the use
of equipment is restricted by the seasonal high water
table.

The seasonal high water table, the slow permeability,
and stones on the surface are limitations to use of this
soil for most urban uses. The slow permeability and the
seasonal high water table are limitations for onsite waste
disposal and for dwellings with basements. Seepage into
the basements of dwellings constructed on this soil can
be prevented by installing foundation drains with proper
outlets.

This soil is in capability subclass and in woodland
ordination group 3w.

Ba—Barbour fine sandy loam. This is a nearly level,
deep, well drained soil on flood plains. Slopes generally
are smooth. Individual areas are long and narrow and
range mainly from 5 to 100 acres or more. Slopes range
from O to 3 percent.

Typically, the surface layer is dark reddish gray, fine
sandy loam about § inches thick. The subsoil is 19
inches thick. In the upper 7 inches it is dark reddish
brown fine sandy loam. In the lower 12 inches it is
reddish brown fine sandy loam. The substratum is
reddish brown, loose sand to a depth of 60 inches or
more.
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Included with this soil in mapping are small areas of
the nearly level, moderately well drained Basher soils,
the very poorly drained and poorly drained Holly soils,
and the well drained Linden and Wyoming soils. Also
included are some small areas of soils that are similar to
this Barbour soil but that are brownish throughout. The
included soils make up 15 to 20 percent of the map unit.

Permeability of this Barbour soil is moderately rapid in
the subsoil. The available water capacity is moderate.
Runoff is slow. The soil is subject to frequent flooding
mainly in late winter and early spring. In unlimed areas
the soil is medium acid to very strongly acid in the
surface layer and subsoil and slightly acid to very
strongly acid in the substratum. The hazard of erosion is
slight.

Most areas of this soil are used for cultivated crops.
Some areas are used as woodland or pasture or are in
urban use.

This soil is well suited to cultivated crops. Growing
cover crops, leaving crop residue on the surface, and
including grasses and legumes in the cropping system
help to maintain the organic matter content and the soil
tilth. Flooding during the growing season can damage
crops or delay tillage operations. Streambank
stabilization is needed in many areas of this soil.

This soil is well suited to pasture. Overgrazing is the
main concern in pasture management. Some suitable
management practices are the use of proper stocking
rates to maintain key plant species, rotational grazing,
and application of fertilizers.

The potential productivity of this soil is high for trees.
About 10 percent of the areas of the soil are wooded.
Thinning and removing undesirable species are suitable
management practices. In some places the use of
equipment is restricted for short periods because of
flooding. Machine planting is practical on larger areas.

Frequent flooding is a limitation to use of this soil for
most nonfarm uses.

This soil is in capability subclass llw and in woodland
ordination group 20.

Bb—Barbour fine sandy loam, occasionally
flooded. This is a nearly level, deep, well drained soil on
flood plains. Slopes generally are smooth. Individual
areas are long and narrow and range mainly from 4 to
200 acres. Slopes range from 0 to 3 percent.

Typically, the surface layer is dark reddish gray fine
sandy loam about 9 inches thick. The subsoil is 19
inches thick. In the upper 7 inches it is dark reddish
brown fine sandy loam. In the lower 12 inches it is
reddish brown fine sandy loam. The substratum is
reddish brown, loose sand to a depth of 60 inches or
more.

Included with this soil in mapping are small areas of
the nearly level, moderately well drained Basher soils,
the very poorly drained and poorly drained Holly soils,
and the well drained Linden and Wyoming soils. Also
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included are some areas of soils that are similar to this
Barbour soil but that are brownish throughout. The
included soils make up 15 to 20 percent of the map unit.

Permeability of this Barbour soil is moderately rapid in
the subsoil. The available water capacity is moderate.
Runoff is medium to slow. This soil is subject to
occasional flooding mainly in late winter and early spring.
In unlimed areas the soil is medium acid to very strongly
acid in the surface layer and the subsoil and slightly acid
to very strongly acid in the substratum. The hazard of
erosion is slight.

Most areas of this soil are used for cultivated crops.
Some areas are used as woodland or pasture or are in
urban use.

This soil is well suited to cultivated crops. Growing
cover crops, leaving crop residue on the surface, and
including grasses and legumes in the cropping system
help to maintain the organic matter content and the soil
tilth. Streambank stabilization is needed in many areas of
this soil (fig. 7).

This soil is well suited to pasture. Overgrazing is the
main concern in pasture management. Some suitable
management practices are the use of proper stocking
rates to maintain key plant species, rotational grazing,
and application of fertilizers.

The potential productivity of this soil is high for trees.
About 5 percent of the areas of the soil are wooded.
Thinning and removing undesirable species are suitable
management practices. The use of equipment may be
restricted for short periods by flooding. Machine planting
is practical on larger areas.

Occasional flooding is a limitation to use of this soil for
picnic areas and playgrounds and for most other urban
uses.

This soil is in capability class | and in woodland
ordination group 20.

Bc—Basher silt loam. This is a nearly level, deep,
moderately well drained and somewhat poorly drained
soil on flood plains. Slopes generally are smooth.
Individual areas are rectangular and range mainly from 2
to 50 acres. Slopes range from 0 to 3 percent.

Typically, the surface layer is reddish brown silt loam
about 10 inches thick. The subsoil is 30 inches thick. In
the upper 6 inches it is reddish brown fine sandy loam.
in the lower 24 inches it is mottled, reddish brown and
dark reddish brown, firm and friable silt loam. The
substratum is reddish brown gravelly sand to a depth of
60 inches or more.

Included with this soil in mapping are small areas of
the well drained Barbour and Linden soils and the very
poorly drained and poorly drained Holly soils. Also
included are small areas of soils that are similar to this
Basher soil but that are brownish throughout. The
included soils make up 10 to 20 percent of the map unit.

Permeability of this Basher soil is moderate to
moderately slow in the lower part of the subsoil. The
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Figure 7.—Streambank stabliization is needed In many areas of Barbour fine sandy loam, occasionally flooded, to control streambank
erosion.

available water capacity is high. Runoff is slow. This soil
is subject to frequent flooding mainly in late winter or
early spring. The seasonal high water tabie is at a depth
of about 6 to 24 inches. The seasonal high water table
restricts root growth