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This is a publication of the National Cooperative Soil Survey, a joint effort of
the United States Department of Agricuiture and agencies of the States, usually
the Agricultural Experiment Stations. In some surveys, other Federal and local
agencies also contribute. 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 the period 1967-75. Soil
names and descriptions were approved in 1975. Unless otherwise indicated,
statements in the publication refer to conditions in the survey area in 1975. This
survey was made cooperatively by the Soil Conservation Service and the Penn-
sylvania State University, College of Agriculture, and the Pennsylvania Depart-
ment of Environmental Resources, State Conservation Commission. It is part of
the technical assistance furnished to the Lackawanna County Conservation Dis-
trict and the Wyoming County Conservation District. Financial assistance was
provided by the Boards of Commissioners of Lackawanna and Wyoming Coun-
ties and by the Department of Housing and Urban Development, under provi-
sions of section 701 of the Housing Act of 1954 as amended.

Soil maps in this survey may be copied without permission, but any enlarge-
ment of these maps can cause misunderstanding of the detail of mapping and
result in erroneous interpretations. Enlarged maps do not show small areas of
contrasting soils that could have been shown at a larger mapping scale.

Cover: Stripcropping reduces erosion and runoff on Wellsboro
channery loam, 3 to 8 percent slopes.
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Foreword

The Soil Survey of Lackawanna and Wyoming Counties contains much in-
formation useful in any land-planning program. Of prime importance are the
predictions of soil behavior for selected land uses. Also highlighted are limita-
tions or hazards to land uses that are inherent in the soil, improvements
needed to overcome these limitations, and the impact that selected land uses
will have on the environment.

This soil survey has been prepared for many different users. Farmers,
ranchers, foresters, and agronomists can use it to determine the potential of
the soil and the management practices required for food and fiber production.
Planners, community officials, engineers, developers, builders, and homebuyers
can use it to plan land use, select sites for construction, develop soil resources,
or identify any special practices that may be needed to insure proper perform-
ance. Conservationists, teachers, students, and specialists in recreation, wildlife
management, waste disposal, and pollution control can use the soil survey to
help them understand, protect, and enhance the environment.

Great differences in soil properties can occur even within short distances.
Soils may be seasonally wet or subject to flooding. They may be shallow to
bedrock. They may be too unstable to be used as a foundation for buildings or
roads. Very clayey or wet soils are poorly suited to septic tank absorption
fields. A high water table makes a soil poorly suited to basements or under-
ground 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 kind of soil is shown on detailed soil maps. Each kind of soil in
the survey area is described, and much information is given about each soil for
specific uses. Additional information or assistance in using this publication can
be obtained from the local office of the Soil Conservation Service or the Coop-
erative Extension Service.

This soil survey can be useful in the conservation, development, and pro-
ductive use of soil, water, and other resources.

4. 0. 7 v ot

Graham T. Munkittrick
State Conservationist
Soil Conservation Service
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SOIL SURVEY OF LACKAWANNA AND WYOMING COUNTIES, PENNSYLVANIA

By Joseph dJ. Eckenrode, Soil Conservation Service

Fieldwork by Joseph J. Eckenrode, Donald B. Holzer, Edward H. Sautter, and Samuel A. Browning, Soil Conservation Service

United States Department of Agriculture, Soil Conservation Service, in cooperation with Pennsylvania State University,
College of Agriculture, and Pennsylvania Department of Environmental Resources, State Conservation Commission

LACKAWANNA and WYOMING COUNTIES are in the
northeastern part of Pennsylvania.

Lackawanna County has a total area of 454 square
miles or 290,560 acres. Wyoming County has a total of
396 square miles or 253,440 acres. Census data in 1976
showed a population of 232,600 in Lackawanna County
and 19,000 in Wyoming County.

The counties are less than 200 miles from such large
metropolitan areas as New York, Philadelphia, and Baliti-
more. Interstate 81, along with 1-80 and 1-84, allows
millions of people to be within several hours driving time
of the two counties.

Lackawanna and Wyoming Counties have many natu-
ral, historic, and manmade tourist attractions. Scenic
mountains, waterfalls, fishing streams, lakes, camping
areas, and many other recreational facilities are availa-
ble.

The entire survey area has been glaciated. As a result
of the glaciation many of the soils are too stony or too
wet for cultivated crops. Nearly 60 percent of the survey
area is used for woodland, and the acreage trend for this
use is increasing. Approximately 33 percent of the
survey area is used for farmland. Dairy farming is the
most important type of farming (7). Poultry and vegeta-
bles are also important. Most of the farms are in the
northern and western parts of Lackawanna County and
in the northern and eastern parts of Wyoming County.
Many of the areas farmed in the past are presently idle
or reverting to trees. Numerous farms have been pur-
chased for second homes and recreational uses.

Controlling soil erosion, increasing low available water
capacity in rapidly permeable soils, and improving the
drainage in wet soils are major concerns in managing
areas that are presently being farmed. In areas that are
developed for homesites and recreational uses, the
major concerns in management are wetness, siow per-
meability, and shallow depth to bedrock. If these limita-
tions are not overcome, dwellings and other buildings

constructed in these areas are likely to have wet base-
ments and malfunctioning sewage systems.

The number of recreational facilities in the survey area
have been increasing. Ski slopes, snowmobile ftrails,
lakes, rivers, golf courses, and large areas of public
hunting land make the area a tourist attraction through-
out the year.

General nature of the counties

This section provides general information about Lacka-
wanna and Wyoming Counties. It discusses geology,
water, climate, and farming.

Geology

Joseph N. Van, geologist, Soil Conservation Service, helped prepare
this section and the section on “Water.”

Wyoming and Lackawanna Counties are in two physio-
graphic provinces (5). The approximate middle third of
Lackawanna County is in the Appalachian Mountain sec-
tion of the Valley and Ridge province. This Valley and
Ridge section, known as the Anthracite Coal Region,
averages about 6 miles in width and trends in a south-
west-northeast direction. The remainder of Wyoming and
Lackawanna Counties lies in the Appalachian Plateaus
province.

Most bedrock underlying the Appalachian Plateaus
province in the survey area consists chiefly of red to
brownish shale and sandstone of the Catskill Formation,
which is upper Devonian in age (6). Lower Devonian
bedrock of the Chemung Formation underlies a small
part of the northwestern corner of Wyoming County and
consists of fossiliferous gray sandy shale and sandstone.
The southwestern quarter of Wyoming County is under-
lain by Mauch Chunk shale and Pocono sandstone,
which are Mississippian in age, and a small part is under-
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lain by younger beds of Pottsville sandstone, which is
Pennsylvanian.

The Appalachian Mountain section of the Valley and
Ridge province is known as the Wyoming-Lackawanna
Valley, and is a long synclinal trough with the outer rim
made up of a very hard resistant sandstone and con-
glomerate of the Pocono Formation. The inner rim is
made up of bedrock of the Pottsville Formation. Between
the two rims is a thin section of soft Mauch Chunk shale.
The inner synclinal trough contains folded and faulted
beds of post-Pottsville shale, sandstone, and some con-
glomerate and several mineable anthracite coal layers.
Several minor anticlines and synclines are in the Pla-
teaus province in the remaining part of Wyoming and
Lackawanna Counties.

During the Pleistocene Epoch, a series of great conti-
nental ice sheets advanced and retreated, covering Wyo-
ming and Lackawanna Counties with accumulations of
glacial debris of sand, rounded gravels, and boulders
from melt water. Other material that was deposited di-
rectly from the ice with little or no sorting or stratification
is distributed unevenly throughout the region and is clas-
sified as glacial till. This till is as much as 300 feet deep
in some places, and the present topography is the result
of erosion of this glacial drift.

Water

The Wisconsin glacier was the last of the great ice
sheets and is responsible for the deposition of thick gla-
cial terraces along the Susquehanna River and its tribu-
taries. In low areas where terraces of glacial outwash are
present, many springs provide good quality of water as
do the wells that are dug in the glacial drift. Also, the
areas of outwash terraces are good sources for commer-
cial sand and gravel.

Most domestic water supplies are obtained from drilled
wells in the continental Catskill sandstones where the
porosity is derived from fractures and joints and between
the bedding planes of the rock (8). Yields of water from
drilled wells in the bedrock of the Pottsville, Pocono, and
Chemung Formations are not as high as those from the
Catskill, and the quality of water is not as good as that
from the wells from the Catskill.

In low areas of the Wyoming-Lackawanna Valley,
springs with high yields and good quality of water were
once numerous; however, the water was contaminated in
mining of anthracite coal. Afterwards the spring water
was only used for washing the coal.

Climate

Climatic data in this section were especially prepared
for the Soil Conservation Service by the National Climat-
ic Center, Asheville, North Carolina.

Lackawanna and Wyoming Counties are in the north-
eastern part of Pennsylvania. Elevation ranges from 680
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feet along the Lackawanna River to 2,369 feet in the
Moosic Mountains near the eastern border of Lacka-
wanna County. Local relief is generally 100 to several
hundred feet. The area is not rugged enough for a true
mountain climate, but it has many of the characteristics
of such a climate. The following information is based on
data from Scranton, Pennsyivania for the period 1941-
70, unless otherwise stated.

Summer, generally the most pleasant time of year, has
warm days and cool nights. About 60 percent of possible
sunshine is received during summer. The average daily
maximum temperatures are generally in the low eighties,
while nighttime daily minimum temperatures average in
the high fifties. Maximum temperatures of 90 degrees F
occur about 15 to 20 days a year during June, July, and
August. During summer an average of at least one week
with hot and humid conditions prevails, and maximum
temperatures rise into the nineties daily; however, nights
generally remain comfortable as air that is cooled by
radiation at higher elevations flows into the valleys. A
maximum temperature of 100 degrees or higher has
been recorded twice during the past 30 years. The abso-
lute maximum recorded, 101 degrees, occurred July 4,
1966. The annual precipitation for the area, as shown in
table 1, is approximately 37 inches. Months late in spring
and in summer receive more precipitation than the other
months. An average of seven thunderstorms occurs
during each of the summer months. Heavy rainfall asso-
ciated with hurricanes or tropical storms moving up the
east coast are occasional and result in flooding of the
lower areas. The average noon relative humidity at the
Avoca Wilkes-Barre Airport during the summer is about
56 percent. The prevailing wind is southwest at 7 miles
per hour.

Winter is cold and cloudy with daytime daily maximum
temperatures in the mid-thirties and nighttime daily mini-
mum temperatures in the high teens to the low twenties.
Winter daily minimum can be expected to be 32 degrees
or below about 7 days out of 10. From mid-December to
early in March, minimum temperatures of 0 degrees or
below are recorded on 6 or more days. The extreme low
recorded during the past 30 years, -13 degrees, occurred
February 15, 1943. Winter precipitation, which is light but
frequent, is received as rain or snow. The annual snow-
fall for the area is about 40 inches but may vary widely in
a short distance. The annual total number of days with
snow cover of 1 inch or more is 50. The average noon
relative humidity for the Avoca Wilkes-Barre Airport is 60
percent. The prevailing wind direction in winter is south-
west with an average speed of 9 miles per hour.

Alternate periods of freezing and thawing occur fre-
quently in spring and fall. Sunshine becomes more prev-
alent during spring with temperatures rising, while
autumn sunshine provides many mild days and cool
nights through much of October. The average dates for
the last freeze in spring and the first in fall, as shown in
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table 2, are April 24 and October 14, respectively. This
gives Scranton an average growing season of 173 days.

Farming

In the past few years, the number of farms and the
total acres in farms in the survey area have decreased,
but the average size of the farms has increased. Each
year more farmland is converted to residential use, and
the need for farmiand is becoming more critical.

In 1974, about 950 farms were in the survey area.
About 80 percent of these was cattle or dairy farms. The
remaining 20 percent was hog, sheep, and chicken
farms. The principal crops for the survey area had the
following yields: corn for grain in Lackawanna County,
81,000 bushels and in Wyoming County, 487,000 bush-
els; corn for silage in Lackawanna County, 20,200 tons
and in Wyoming County, 37,100 tons; hay in Lacka-
wanna County, 44,900 tons and in Wyoming County,
41,100 tons; and wheat in Lackawanna County, 1,500
bushels and in Wyoming County, 2,000 bushels.

Farming is economically important in the survey area,
and it will continue to be important as long as good
farmland is available.

How this survey was made

Soil scientists made this survey to learn what kinds of
soil are in the survey area, where they are, and how they
can be used. The soil scientists went into the area know-
ing they likely would locate many soils they already knew
something about and perhaps identify some they had
never seen before. They observed the steepness, length,
and shape of slopes; the size of streams and the general
pattern of drainage; the kinds of native plants or crops;
the kinds of rock; and many facts about the soils. They
dug many holes to expose soil profiles. A profile is the
sequence of natural layers, or horizons, in a soil; it ex-
tends from the surface down into the parent material,
which has been changed very little by leaching or by the
action of plant roots.

The soil scientists recorded the characteristics of the
profiles they studied, and they compared those profiles
with others in counties nearby and in places more dis-
tant. Thus, through correlation, they classified and
gamed the soils according to nationwide, uniform proce-

ures.

After a guide for classifying and naming the soils was
worked out, the soil scientists drew the boundaries of the
individual soils on aerial photographs. These photo-
graphs show woodlands, buildings, field borders, roads,
and other details that help in drawing boundaries accu-
rately. The soil map at the back of this publication was
prepared from aerial photographs.

The areas shown on a soil map are called soil map
units. Some map units are made up of one kind of soil,

others are made up of two or more kinds of soil, and a
few have little or no soil material at all. Map units are
discussed in the sections “General soil map for broad
land use planning” and “Soil maps for detailed plan-
ning.”

While a soil survey is in progress, samples of soils are
taken as needed for laboratory measurements and for
engineering tests. The soils are field tested, and interpre-
tations of their behavior are modified as necessary
during the course of the survey. New interpretations are
added to meet local needs, mainly through field observa-
tions of different kinds of soil in different uses under
different levels of management. Also, data are assem-
bled from other sources, such as test results, records,
field experience, and information available from state
and local specialists. For example, data on crop yields
under defined practices are assembled from farm rec-
ords and from field or plot experiments on the same
kinds of soil.

But only part of a soil survey is done when the soils
have been named, described, interpreted, and delineated
on aerial photographs and when the laboratory data and
other data have been assembled. The mass of detailed
information then needs to be organized so that it is
readily available to different groups of users, among
them farmers, managers of rangeland and woodland,
engineers, planners, developers and builders, home-
buyers, and those seeking recreation.

General soil map for broad land use
planning

The general soil map at the back of this publication
shows, in color, map units that have a distinct pattern of
soils and of relief and drainage. Each association is a
unique natural landscape. Typically, an association con-
sists of one or more major soils and some minor soils. It
is named for the major soils. The soils making up one
association can occur in other associations but in a dif-
ferent pattern.

The general soil map provides a broad perspective of
the soils and landscapes in the survey area. It provides a
basis for comparing the potential of large areas for gen-
eral kinds of land use. Areas that are, for the most part,
suited to certain kinds of farming or to other land uses
can be identified on the map. Likewise, areas of soils
having properties that are distinctly unfavorable for cer-
tain land uses can be located.

Because of its small scale, the map does not show the
kind of soil at a specific site. Thus, it is not suitable for
planning the management of a farm or field or for select-
ing a site for a road or building or other structure. The
kinds of soil in any one association differ from place to
place in slope, depth, stoniness, drainage, or other char-
acteristics that affect their management.



1. Wellsboro-Morris-Oquaga assoclation

Nearly level to steep, desp and moderately deep soils
that are moderately well drained, somewhat poorly
drained, and somewhat excessively drained: on uplands

This is the largest association in the survey area, and
it makes up about 42 percent of the area. It consists of
soils on broad rolling uplands. The soils formed in glacial
till derived from sandstone and shale (figs. 1 and 2).

Wellsboro soils are dominant in this association and
make up about 25 percent. They are deep, moderately
well drained soils on knolls and side slopes of ridges.
Wellsboro soils have a slowly permeable fragipan that
impedes root growth and water movement through the
soil.

Morris soils make up about 20 percent of the associ-
ation. They are deep, somewhat poorly drained soils in
depressions and slightly concave positions on the land-
scape. Morris soils have a slowly permeable fragipan
that impedes root growth and water movement through
the soil.

Oquaga soils make up about 20 percent of the associ-
ation. They are moderately deep, somewhat excessively

I

—

)

==
—

i >
- TR _:"

4 Arnot\\_.‘_\;_ ./ / y Norwish.‘._‘_‘,_‘T?_‘f':

=
i T \\\\& —==
) Locllawanna'\‘\ \ ——

U4

\ -
- T Morris

-

—
ST =

SOIL SURVEY

drained soils on ridgetops and steep side slopes of
ridges and valleys. Oquaga soils have bedrock at a
depth of 20 to 40 inches.

Soils of minor extent make up the remaining 35 per-
cent of the association. They are the Lackawanna soils
on knolls, the Norwich and Chippewa soils in depres-
sions and swamps, and the Arnot soils on ridgetops.

Dairy farming is the principal land use in this associ-
ation. Some areas are used for truck farming. Areas near
small towns and along main roads are being used in-
creasingly for building sites and other urban uses. A
seasonal high water table, depth to bedrock, restricted
permeability, and stoniness are major limitations of the
soils in this association.

2. Mardin-Lordstown-Volusia assoclatlon

Nearly level to moderately steep, deep and moderately
deep soils that are moderately well drained, well drained,
and somewhat poorly drained; on uplands

This association makes up about 10 percent of the
area. It consists of soils on rolling uplands. The soils
formed in glacial till (figs. 3 and 4).
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Shale—Sandstone bedrock

Figure 1.—Typical pattern of soils and underlying material in the Wellsboro-Morris-Oquaga association.
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Figure 2.—Typical landscape of the Wellsboro-Morris-Oquaga association. Gently sloping Wellsboro soils are in area planted to corn, Morris
soils are in the foreground, and sloping Oquaga soils are in pasture in the background.

Figure 3.—Pasture in the Mardin-Lordstown-Volusia association. Mardin soils are in the foreground, Volusia soils are in the center, and sloping
Lordstown soils are in the background.
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Figure 4.—Typical pattern of soils and underlying material in the Mardin-Lordstown-Volusia association.

Mardin soils are dominant in this association and make
up about 25 percent. They are deep, moderately well
drained soils on slightly convex knolls and side slopes of
ridges. Mardin soils have a slowly permeable fragipan
that impedes root growth and water movement through
the soil.

Lordstown soils make up about 20 percent of the
association. They are moderately deep, well drained
soils on higher convex ridgetops and side slopes of
ridges. Lordstown soils have bedrock at a depth of 20 to
40 inches.

Volusia soils make up about 20 percent of the associ-
ation. They are deep, somewhat poorly drained soils in
depressions and on slightly concave positions on the
landscape. Volusia soils have a slowly permeable fragi-
pan that impedes root growth and water movement

through the soil.

Soils of minor extent make up the remaining 35 per-
cent of the association. They are the Norwich and Chip-
pewa soils in concave and swampy areas, the Arnot
soils on ridgetops, and the Bath soils on convex knolls
and side slopes.

Dairy farming is the principal land use in this associ-
ation. Some areas are used for truck farming. Areas near
small towns and along main roads are being used in-
creasingly for building sites and other urban uses. Much
of the acreage of this association is left wooded because
the soils have so many limitations. Stoniness, steep
slopes, restricted permeability, depth to bedrock, and a
seasonal high water table are major limitations of the
soils in this association.
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3. Oquaga-Lackawanna-Arnot association

Moderately steep and steep, moderalely deep, deep,
and shallow soils that are somewhat excessively drained
and well drained; on mountainsides

This association makes up about 10 percent of the
area. It consists of soils on mountainsides in the south-
western part of Wyoming County. The soils formed in
glacial till derived from sandstone and shale (figs. 5 and
6).

Oquaga soils are dominant in this association and
make up about 30 percent. They are moderately deep,
somewhat excessively drained soils in the center of the
mountainsides. Oquaga soils have bedrock at a depth of
20 to 40 inches.

Lackawanna soils make up about 25 percent of the
association. They are on the lower part of the mountain-

sides. They are deep, well drained soils but have a
slowly permeable fragipan.

Arnot soils make up about 15 percent of the associ-
ation. They are shallow, somewhat excessively drained,
and generally occur on the upper part of steep mountain-
sides. Bedrock is at a depth of 10 to 20 inches.

Soils of minor extent make up about 30 percent of the
association. They are Dystrochrepts and Rock outcrop
on the steepest parts of mountainsides, the Wellsboro
soils on moderately steep lower slopes of the mountain-
sides, Fluvents and Fluvaquents in narrow drainageways,
and the Pope and Wyoming soils on wider flood plains
and terraces.

Woodland is the principal land use in this association.
Steepness of slope, depth to bedrock, and stoniness are
major limitations of the soils in this association.

Figure 5—Typical pattern of soils and underlying material in the Oguaga-Lackawanna-Arnot association.
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Figure 6.—Typical landscape of the Oquaga-Lackawanna-Arnot association. Lackawanna soils are in the foreground, Oquaga soils are in the
center, and Arnot soils are in the background.

4. Mardin-Bath-Volusia association

Nearly level to steep, deep soils that are moderately well
drained, well drained, and somewhat poorly drained; on
uplands

This association makes up about 8 percent of the
area. It consists of soils on rolling uplands. The soils
formed in glacial till (fig. 7).

Mardin soils are dominant in this association and make
up about 30 percent. They are deep, moderately well
drained soils on slightly convex knolls and side slopes of
ridges. Mardin soils have a slowly permeable fragipan
that impedes root growth and water movement through
the soil.

Bath soils make up about 25 percent of the associ-
ation. They are on higher convex knolls and steep side
slopes of ridges and drainageways. They are deep, well
drained soils and have a slowly permeable fragipan that
impedes root growth and water movement through the
soil.

Volusia soils make up about 20 percent of the associ-
ation. They are in depressions and on slightly concave
positions on the landscape. They are deep, somewhat
poorly drained soils and have a slowly permeable fragi-

pan that impedes root growth and water movement
through the soil.

Soils of minor extent make up the remaining 25 per-
cent of the association. They are the Norwich and Chip-
pewa soils in concave and swampy areas and the Lord-
stown and Arnot soils on ridgetops and steep side
slopes.

Dairy farming is the principal land use in this associ-
ation. Some areas are used for truck farming. Areas near
small towns and along main roads are being used in-
creasingly for building sites and other urban uses. Much
of the acreage of this association is left wooded because
the soils have so many limitations. A seasonal high
water table, restricted permeability, stoniness, and steep
slopes are major limitations of the soils in this associ-
ation.

5. Wyoming-Pope association

Nearly level to steep, deep soils that are somewhat
excessively drained and well drained; on terraces and
flood plains

This association makes up about 6 percent of the
area. It consists of gravelly sandy loam soils on stream
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Figure 7.—Typical pattern of soils and underlying material in the Mardin-Bath-Volusia association.

terraces and loamy soils on flood plains (figs. 8 and 9).
The largest areas of this association are along the Sus-
quehanna River and its tributaries in Wyoming County.

Wyoming soils are dominant in this association and
make up about 50 percent. They are deep, somewhat
excessively drained, gravelly soils on terraces above
present flood plains.

Pope soils make up about 15 percent of the associ-
ation. They are deep, well drained, alluvial soils on flood
plains.

Soils of minor extent make up the remaining 35 per-

cent of the association. They are the Unadilla, Braceville,
and Atherton soils on terraces; and the Holly soils, Flu-
vents, and Fluvaquents on flood plains.

Dairy farming is a major enterprise in this association.
However, much of the acreage on the flood plains is
used for truck farming. The sand and gravel industry is
important in the areas of Wyoming soils. Some areas are
used for building sites and other urban uses. Flooding,
low available water capacity, and the hazard of ground
water contamination are major limitations of the soils in
this association.
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Figure 8.—Typical pattern of soils and underlying material in the Wyoming-Pope association.



LACKAWANNA AND WYOMING COUNTIES, PENNSYLVANIA

11

Figure 9.—Typical landscape of the Wyoming-Pope association. Sloping Wyoming soils are in the background, to the right, and in the center.
Level Pope soils are in the foreground and in the center.

6. Rock outcrop-Arnot-Dystrochrepts association

Rock outcrop and nearly Jevel to steep, shallow to deep,
nonstony and extremely stony soils that are well drained
and somewhat excessively drained; on mountaintops and
mountainsides

This association makes up about 14 percent of the
area. It consists mainly of areas on mountaintops and
steep mountainsides. The areas have little or no soil
material or have shallow soils.

Rock outcrop makes up about 20 percent of the asso-
ciation. 1t generally consists of light gray to white con-
glomerate and greenish or gray sandstone. Rock outcrop
occupies the mountaintops and bedrock escarpments
along mountainsides.

Arnot soils make up about 20 percent of this associ-
ation. They are shallow, somewhat excessively drained
soils on mountaintops and mountainsides.

Dystrochrepts make up about 10 percent of the asso-
ciation. They are shallow to deep, extremely stony, well
drained and somewhat excessively drained soils.

Soils of minor extent make up the remaining 50 per-
cent. They are the Lordstown, Oquaga, and Swartswood
soils on knolls and the Volusia and Chippewa soils in
depressions.

About half of this association has little or no vegeta-
tion; the other half consists of woodland and scrub vege-
tation. The lack of soil material, depth to bedrock, stoni-
ness, and steep slopes are major limitations of the soils
in this association.
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7. Udorthents-Mine dumps association

Nearly level to steep, deep to shallow, well drained to
poorly drained soils in areas that have been strip mined,
and Mine dumps; on uplands

This association makes up about 6 percent of the
area. It consists of soil, rock material, and areas of
exposed bedrock that have been disturbed during coal
mining operations.

Udorthents are dominant in this association and make
up about 35 percent of the area. They consist generally
of the excavated areas and the stockpiled areas of dis-
turbed soil material from glacial till. They are somewhat
poorly drained to well drained.

Mine dumps make up 15 percent of the association.
The dump material is generally dark and highly carbona-
ceous and was discarded during the coal processing.
Coarse fragment content is high, and there is little or no
soil material.

Soils of minor extent and Rock outcrop make up the
remaining 50 percent. They are the Arnot, Swartswood,
Wurtsboro, Wellsboro, Morris, Lordstown, and Oquaga
soils and Rock outcrop in undisturbed areas.

Most areas of this association are idle. Small areas
are being reclaimed and used for building sites and fill
material, and some areas are being used for landfill
sites. Erosion, steep slopes, coarse fragments, depth to
bedrock, and the seasonal high water table are major
limitations of the soils of this association.

8. Urban land association

Nearly level to moderately steep, deep to shallow soils
that are well drained to somewhat poorly drained; in
residential and industrial areas on uplands

This association makes up about 4 percent of the
area. It consists of areas in Scranton and in other com-
munities where urban structures cover more than 85
percent of the soils. Generally, all soils have also been
disturbed or altered.

Urban land makes up about 65 percent of the associ-
ation. The soils in these areas are quite variable and
require onsite investigation to determine specific proper-
ties and limitations.

Soils of minor extent make up the remaining 35 per-
cent. They are Urban land, occasionally flooded, along
streams; Udorthents, Mine dumps, and the Waellsboro,
Morris, and Oquaga soils on uplands; and the Pope soils
on flood plains.

Soil maps for detailed planning

The map units shown on the detailed soil maps at the
back of this publication represent the kinds of soil in the
survey area. They are described in this section. The
descriptions together with the soil maps can be useful in

SOIL SURVEY

determining the potential of a soil and in managing it for
food and fiber production; in planning land use and de-
veloping soil resources; and in enhancing, protecting,
and preserving the environment. More information for
each map unit, or soil, is given in the section “Use and
management of the soils.”

Preceding the name of each map unit is the symbol
that identifies the soil on the detailed soil maps. Each
soil description includes general facts about the soil and
a brief description of the soil profile. In each description,
the principal hazards and limitations are indicated, and
the management concerns and practices needed are
discussed.

This survey has both narrowly defined and broadly
defined units. Broadly defined units are more variable in
composition than other units but can be interpreted for
the expected uses of the soils. They are indicated by
symbols in which all letters are capitals. They are also
indicated by a footnote on the soil legend at the back of
this publication.

The map units on the detailed soil maps represent an
area on the landscape made up mostly of the soil or
soils for which the unit is named. Most of the delinea-
tions shown on the detailed soil map are phases of soil
series.

Soils that have a similar profile make up a soi/ series.
Except for allowable differences in texture of the surface
layer or of the underlying substratum, all the soils of a
series have major horizons that are similar in composi-
tion, thickness, and arrangement in the profile. A soil
series commonly is named for a town or geographic
feature near the place where a soil of that series was
first observed and mapped.

Soils of one series can differ in texture of the surface
layer or in the underlying substratum and in slope, ero-
sion, stoniness, salinity, wetness, or other characteristics
that affect their use. On the basis of such differences, a
soil series is divided into phases. The name of a so//
phase commonly indicates a feature that affects use or
management. For example, Wellsboro channery loam, 3
to 8 percent slopes, is one of several phases within the
Wellsboro series.

Some map units are made up of two or more dominant
kinds of soil. Such map units are called soil complexes,
soil associations, and undifferentiated groups.

A soil complex consists of areas of two or more soils
that are so intricately mixed or so small in size that they
cannot be shown separately on the soil map. Each area
includes some of each of the two or more dominant
soils, and the pattern and proportion are somewhat simi-
lar in all areas.

An undifferentiated group is made up of two or more
soils that could be mapped individually but are mapped
as one unit because there is little value in separating
them. The pattern and proportion of the soils are not
uniform. An area shown on the map has at least one of
the dominant (named) soils or may have all of them.
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Lackawanna and Bath extremely stony loams, steep, is
an undifferentiated group in this survey area.

Most map units include small, scattered areas of soils
other than those that appear in the name of the map
unit. Some of these soils have properties that differ sub-
stantially from those of the dominant soil or soils and
thus could significantly affect use and management of
the map unit. These soils are described in the descrip-
tion of each map unit. Some of the more unusual or
strongly contrasting soils that are included are identified
by a special symbol on the soil map.

Most mapped areas include places that have little or
no soil material and support little or no vegetation. Such
places are called miscellaneous areas; they are delineat-
ed on the soil map and given descriptive names. Urban
land is an example. Some of these areas are too smali
to be delineated and are identified by a special symbol
on the soil map.

The acreage and proportionate extent of each map
unit are given in table 3, and additional information on
properties, limitations, capabilities, and potentials for
many soil uses is given for each kind of soil in other
tables in this survey. (See “Summary of tables.”) Many
of the terms used in describing soils are defined in the
Glossary.
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ArC—Arnot very channery siit loam, very rocky, 3
to 15 percent slopes. This gently sloping to sloping,
somewhat excessively drained soil is on ridgetops and
mountaintops. Areas of this soil are irregular in shape or
are heart-shaped. They generally range from 3 to more
than 40 acres in size. Rock outcrop makes up 5 to 10
percent of the mapped areas.

Typically, the surface layer of this soil is dark brown
very channery silt loam 9 inches thick. The subsoil is
yellowish brown very channery silt loam. Reddish gray
fine grained sandstone is at a depth of 19 inches.

Included with this soil in mapping are small areas of
Lordstown and Oquaga soils. Also included are areas
that have less than 10 inches of soil material over bed-
rock and areas of Arnot-Rock outcrop complex.

This soil is moderately permeable. Available water ca-
pacity is very low. Where unlimed, this soil is extremely
acid to medium acid throughout. Surface runoff is rapid.
Rooting depth is restricted by bedrock.

This soil has poor potential for farming. Most areas are
used for woodland. Small areas are used for pasture.
This soil has poor potential for pasture and fair potential
for woodland. The bedrock under this soil is a potential
source of flagstone for buildings, floors, patios, and other
construction (fig. 10).

Flgure 10.—Flagstone quarry in an area of Arnot very channery silt loam, very rocky, 3 to 15 percent slopes.
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A large acreage of this soil is wooded. Productivity is
moderate, but rooting depth is restricted by bedrock. A
major management hazard is seedling mortality because
of very low available water capacity. Machine planting of
large areas is generally practical.

Depth to bedrock is a limitation for waste disposal. If
this soil is disturbed for construction, management prac-
tices are needed in places to control erosion and sedi-
ment.

This soil is in capability subclass VIs; woodland ordina-
tion symbol is 4d.

AsB—Arnot-Rock outcrop complex, 0 to 8 percent
slopes. This map unit consists of nearly level to gently
sloping, somewhat excessively drained, shallow soils and
Rock outcrop on ridgetops and mountaintops. Areas of
this unit are irregular in shape and generally range from
5 to more than 50 acres in size. This complex is about
50 percent Arnot soils, 30 percent Rock outcrop, and 20
percent other soils. Rock outcrop makes up 10 to 50
percent of the mapped areas.

The Arnot soils and areas of Rock outcrop are in such
an intricate pattern that they are not shown separately
on the soil map. Rock outcrop is generally in small indi-
vidual areas throughout the Arnot soils.

Typically, the surface layer of the Arnot soils is dark
brown very channery silt loam about 2 inches thick. The
subsoil is yellowish brown very channery silt loam to a
depth of 14 inches. Below that is dark reddish gray fine
grained sandstone bedrock.

Rock outcrop consists of weak red shale or dark red-
dish gray fine grained sandstone to gray fine and
medium grained sandstone.

Included with this unit in mapping are areas of soils
that are less than 10 inches deep and small areas of
Lordstown and Oquaga soils. These areas make up
about 15 to 25 percent of the unit.

The Arnot soils are moderately permeable. Available
water capacity is very low. Where unlimed, the soils are
extremely acid to medium acid throughout. Surface
runoff is rapid on the Arnot soils, and it is very rapid on
Rock outcrop. Rooting depth is restricted by bedrock.

Most areas of this unit are wooded. These soils have
poor potential for farming and for most urban uses. The
best use of these soils is for woodland wildlife habitat.

This map unit is in capability subclass Vlls; woodland
ordination symbol is 4d.

AsD—Arnot-Rock outcrop complex, 8 to 25 per-
cent slopes. This map unit consists of sioping to moder-
ately steep, somewhat excessively drained, shallow soils
and Rock outcrop on side slopes of upland ridges and
mountaintops. Areas of this unit are long and narrow in
shape and generally range from 5 to more than 40 acres
in size. This complex is about 45 percent Arnot soils, 35
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percent Rock outcrop, and 20 percent other soils. Rock
outcrop makes up 10 to 50 percent of the mapped areas
(fig. 11).

The Arnot soils and areas of Rock outcrop are in such
an intricate pattern that they are not shown separately
on the soil map. Rock outcrop generally occurs as long,
narrow, individual bedrock escarpments that are scat-
tered throughout the Arnot soils.

Typically, the surface layer of the Arnot soils is dark
brown very channery silt loam about 2 inches thick. The
subsoil is yellowish brown very channery silt loam to a
depth of 14 inches. Below that is dark reddish gray fine
grained sandstone.

Rock outcrop consists of weak, red shale or fine
grained sandstone to gray, fine and medium grained
sandstone.

Included with this unit in mapping are areas of soils
that are less than 10 inches deep and small areas of
Lordstown and Oquaga soils. These areas make up
about 15 to 25 percent of the unit.

The Arnot soils are moderately permeable. Available
water capacity is very low. Where unlimed, the soils are
extremely acid to medium acid throughout. Surface
runoff in this unit is very rapid. Rooting depth is restricted
by bedrock.

Most areas of this unit are wooded. Potential for
woodland is moderate. The hazard of erosion is severe.

Figure 11.—Typical area of Arnot-Rock outcrop complex, 8 to 25
percent slopes.



LACKAWANNA AND WYOMING COUNTIES, PENNSYLVANIA

All logging roads, skid trails, and loading areas should be
constructed on the contour to control erosion. The use
of logging equipment is restricted because of slope and
bedrock outcrop.

This unit is poorly suited to crops and pasture. Rock
outcrop, depth to rock, and slope are limitations for most
nonfarm uses. The best use of these soils is for wood-
land wildlife habitat.

This map unit is in capability subclass Vlls; woodland
ordination symbol is 4d.

ASE—Arnot-Rock outcrop complex, steep. This
map unit consists of steep, somewhat excessively
drained, shallow soils and Rock outcrop on steep valley
walls and mountainsides and in cliffs along rivers. Areas
of this unit are long and narrow in shape and generally
range from 5 to more than 60 acres in size. This com-
plex is about 40 percent Arnot soils, 25 percent Rock
outcrop, and 35 percent other soils. Slopes range from
25 to 70 percent.

The Arnot soils and areas of Rock outcrop are in such
intermingled patterns that they are not shown separately
on the soil map. Areas of Rock outcrop are numerous,
long, and narrow.

Typically, the surface layer of the Arnot soils is dark
brown very channery silt loam about 2 inches thick. The
subsoil is yellowish brown channery silt loam to a depth
of 14 inches. Below that is dark reddish gray fine grained
sandstone.

Rock outcrop consists of dark reddish gray fine
grained sandstone.

Included with this unit in mapping are large areas of
Lordstown, Oquaga, and Lackawanna soils. Because of
the steepness of slope and inaccessibility of the areas it
was not practical to separate these larger inclusions by
conventional mapping methods. Included areas make up
about 30 to 40 percent of the unit.

The Arnot soils are moderately permeable. Available
water capacity is very low. Bedrock is at a depth of 10 to
20 inches. The soils are extremely acid to medium acid
throughout. Surface runoff is very rapid.

Most areas of this unit are wooded and are poorly
suited to most other uses. The hazard of erosion is very
severe. The potential for woodland production is moder-
ate. Depth to bedrock, rockiness, and steep slopes are
limitations for most uses.

This map unit is in capability subclass Vlls; woodland
ordination sybmol is 4d.

At—Atherton loam, ponded. This deep, very poorly
drained soil is on outwash terraces, mainly in the stream
valleys. Areas of this soil are long and narrow in shape
and generally range from about 3 to more than 20 acres
in size.

Typically, the surface layer of this soil is very dark gray
loam about 9 inches thick. The upper part of the subsoil,
to a depth of 20 inches, is light brownish gray, friable,
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gravelly heavy loam and has strong brown mottles.
Below that, to a depth of 24 inches, is dark reddish
brown, friable, gravelly sandy clay loam. The lower part
of the subsoil, to a depth of 36 inches, is gray, friable,
gravelly heavy sandy clay loam and has strong brown
mottles. The substratum, to a depth of 60 inches, is
grayish brown, friable, gravelly loam and has strong
brown mottles.

Included with this soil in mapping are small areas of
Rexford soils. Also included are areas of gravelly Ather-
ton soils.

This soil is slowly permeable. Available water capacity
is moderate to high. Where unlimed, this soil is strongly
acid to slightly acid in the surface layer and subsoil and
medium acid to slightly acid in the substratum. Surface
runoff is very slow. This soil has a high water table near
the surface for a long period during the year. Surface
ponding is typical during wet periods. Rooting depth is
restricted by the high water table.

Most areas of this soil are idle. The soil is too wet for
cultivated crops, and drainage is not feasible. It can be
used for pasture during dry periods. It has poor potential
for trees.

This Atherton soil has some potential for pasture when
it is not ponded. A few small areas are used for pasture.
Controlling grazing is the major concern in management.
If the pasture is grazed when the soil is wet, the surface
layer is subject to compaction. Proper stocking rates to
maintain desirable plant species, rotation of pasture, de-
ferment of grazing, and restricted grazing during wet
periods are chief management needs.

This soil is poorly suited to trees; however, a small
part of the areas is wooded. Productivity is low because
the rooting depth is restricted by the high water table.
Use of equipment is restricted for long periods during the
year because of the high water table.

The high water table is a limitation to most nonfarm
uses of this soil. This soil has some potential for wildlife
habitat and recreational uses.

This soil is in capability subclass Vw; woodland ordina-
tion symbol is 5w.

BaB—Bath channery silt loam, 3 to 8 percent
slopes. This gently sloping, well drained soil is on broad
ridges of rolling uplands. Areas of this soil are irregular in
shape and generally range from 3 to 40 acres in size.

Typically, the surface layer of this soil is very dark
grayish brown channery silt loam about 10 inches thick.
The upper part of the subsoil, to a depth of about 30
inches, is yellowish brown channery siit loam. The lower
part of the subsoil, to a depth of 60 inches, is a fragipan.
It is very firm and brittle, dark brown channery silt loam.

Included with this soil in mapping are small areas of
Mardin and Lackawanna soils. Wet spots are in some
areas. Also included are small areas of Bath soils that
have numerous flagstones in the surface layer.
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This soil is moderately permeable above the fragipan
and slowly permeable in the fragipan. Available water
capacity is low to moderate. Where unlimed, this soil is
very strongly acid to medium acid in the surface layer
and upper part of the subsoil and strongly acid to slightly
acid in the lower part of the subsoil. This soil is well
drained; however, it can have a perched water table for
short periods during wet seasons. Surface runoff is
medium.

Most areas of this soil are used for cuitivated crops,
and potential is good for this use. Some areas are being
developed for homesites. Slow permeability in the fragi-
pan is a limitation for onsite waste disposal. This soil has
good potential for pasture and trees.

If cultivated crops are grown, the hazard of erosion is
moderate. The use of cover crops, including grasses and
legumes in the cropping system, minimum tillage, and
crop residue management help to reduce runoff and
control erosion. If the topography is suitable, stripcrop-
ping is also helpful in reducing runoff and controlling
erosion. Incorporating crop residue into the surface layer
helps to maintain the content of organic matter and to
reduce clodding and crusting of the soil.

When this soil is used for pasture, proper stocking
rates to maintain desirable plant species and rotation of
grazing are chief management needs. Optimum produc-
tion requires maintenance of fertility through periodic ap-
plications of nutrients.

This Bath soil is suited to trees, but only a small
acreage is wooded. Productivity is moderately high, but
rooting depth can be restricted by the fragipan. Manage-
ment hazards are slight. Machine planting of large areas
is practical.

This soil has limitations for most nonfarm uses. The
slow permeability in the subsoil is a limitation for onsite
waste disposal. During construction on this soil, manage-
ment practices are needed in places to control erosion
and sediment.

This soil is in capability subclass lle; woodland ordina-
tion symbol is 30.

BaC—Bath channery silt loam, 8 to 15 percent
slopes. This sloping, well drained soil is on side slopes
of broad rolling uplands. Areas of this soil are irregular in
shape and generally range from 3 to 40 acres in size.

Typically, the surface layer of this soil is very dark
grayish brown channery silt loam about 10 inches thick.
The upper part of the subsoil, to a depth of about 30
inches, is yellowish brown channery silt loam. The lower
part of the subsoil, to a depth of 60 inches, is a fragipan.
It is very firm and brittle, dark brown channery silt loam.

Included with this soil in mapping are small areas of
Mardin and Lackawanna soils. Wet spots are in some
areas. Also included are small areas of Bath soils that
have numerous flagstones in the surface layer.

This soil is moderately permeable above the fragipan
and slowly permeable in the fragipan. Available water
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capacity is low to moderate. Where unlimed, this soil is
very strongly acid to medium acid in the surface layer
and upper part of the subsoil and strongly acid to slightly
acid in the lower part of the subsoil. This soil is well
drained; however, it can have a perched water table for
short periods during wet seasons. Surface runoff is
medium to rapid.

Most areas of this soil are used for cultivated crops,
and potential is good for this use. Some areas are being
developed for homesites. Slow permeability in the fragi-
pan is a limitation for onsite waste disposal. This soil has
good potential for pasture and trees.

If cultivated crops are grown, the hazard of erosion is
severe. The use of cover crops, including grasses and
legumes in the cropping system, minimum tillage, and
crop residue management help to reduce runoff and
control erosion. If the topography is suitable, stripcrop-
ping is also helpful in reducing runoff and controlling
erosion. Incorporating crop residue into the surface layer
helps to maintain the content of organic matter and to
reduce clodding and crusting of the soil.

When this soil is used for pasture, proper stocking
rates to maintain desirable plant species and rotation of
pasture are chief management needs. Optimum produc-
tion requires maintenance of fertility through periodic ap-
plications of nutrients.

This Bath soil is suited to trees, but only a small
acreage is wooded. Productivity is moderately high, but
rooting depth can be restricted by the fragipan. Manage-
ment hazards are slight. Machine planting of large areas
is practical.

This soil has limitations for nonfarm uses. The slow
permeability of the subsoil and slope are limitations for
onsite waste disposal. During construction on this soil,
management practices are needed in places to control
erosion and sediment.

This soil is in capability subclass llle; woodland ordina-
tion symbol is 30.

BaD—Bath channery silt loam, 15 to 25 percent
slopes. This moderately steep, well drained soil is on
side slopes of broad ridges. Areas of this soil are irregu-
lar in shape and generally range from 5 to 35 acres in
size.

Typically, the surface layer of this soil is very dark
grayish brown channery silt loam about 2 inches thick.
The upper part of the subsoil, 1o a depth of about 30
inches, is yellowish brown channery silt loam. The lower
part of the subsoil, to a depth of 60 inches, is a fragipan.
It is very firm and brittle, dark brown channery silt loam.

Included with this soil in mapping are small areas of
Mardin and Lackawanna soils. Wet spots are in some
areas. Also included are small areas of Bath soils and
soils that have numerous flagstones in the surface layer.

This soil is moderately permeable above the fragipan
and slowly permeable in the fragipan. Available water
capacity is low to moderate. Where unlimed, this soil is
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very strongly acid to medium acid in the surface layer
and upper part of the subsoil and strongly acid to slightly
acid in the lower part of the subsoil. The soil is well
drained; however, it can have a perched water table for
short periods during wet seasons. Surface runoff is rapid.

Most areas of this soil are used for pasture, and po-
tential for this use is good. Some areas are being devel-
oped for homesites. The slow permeability in the fragi-
pan is a limitation for onsite waste disposal. This soil has
good potential for trees.

If cultivated crops are grown, the hazard of erosion is
very severe. The use of cover crops, including grasses
and legumes in the cropping system, minimum tillage,
and crop residue management help reduce runoff and
control erosion. If the topography is suitable, stripcrop-
ping is also helpful in reducing runoff and contolling
erosion. Incorporating crop residue into the surface layer
helps to maintain the content of organic matter and to
reduce clodding and crusting of the soil.

When this soil is used for pasture, proper stocking
rates to maintain desirable plan. species and rotation of
pasture are chief management needs. Optimum produc-
tion requires maintenance of fertility through periodic ap-
plications of nutrients.

This soil is suited to trees, but only a small acreage is
wooded. Productivity is moderately high, but rooting
depth can be restricted by the fragipan. Management
hazards are slight to moderate. All logging roads, skid
trails, and loading areas should be constructed on the
contour to help control erosion.

This soil has limitations for most nonfarm uses. The
slow permeability of the subsoil and slope are limitations
for onsite waste disposal. During construction on this
soil, management practices are needed in places to con-
trol erosion and sediment.

This soil is in capability subclass IVe; woodland ordina-
tion symbol is 3r.

BbB—Bath extremely stony silt loam, 3 to 8 per-
cent slopes. This nearly level and gently sloping, well
drained soil is on broad rolling uplands. Areas of this soil
are irregular in shape and generally range from 5 to 50
acres in size. Stones cover about 15 to 30 percent of the
surface.

Typically, the surface layer of this soil is very dark
grayish brown channery silt loam about 2 inches thick.
The upper part of the subsoil, to a depth of about 30
inches, is yellowish brown channery silt loam. The lower
part of the subsoil, to a depth of 60 inches, is a fragipan.
It is very firm and brittle, dark brown channery silt loam.

Included with this soil in mapping are small areas of
Mardin, Lackawanna, and Lordstown soils. Wet spots are
in some areas. Also included are small areas of non-
stony soils.

This soil is moderately permeable above the fragipan
and slowly permeable in the fragipan. Available water
capacity is low to moderate. This soil is very strongly
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acid to medium acid in the surface layer and upper part
of the subsoil and strongly acid to slightly acid in the
lower part of the subsoil. This soil is well drained; howev-
er, it can have a perched water table for short periods
during wet seasons. Surface runoff is slow to medium.

Most areas of this soil are used for woodland, and
potential is good for this use. Some areas are being
developed for homesites. Slow permeability in the fragi-
pan and surface stones limit onsite waste disposal. This
soil has good potential for trees. It has poor potential for
pasture and cropland because of large surface stones.

This soil is suited to trees, and nearly all of the acre-
age is wooded. Productivity is moderately high, but root-
ing depth is restricted by the fragipan. Management haz-
ards are slight to moderate. Machine planting is not
practical because of large stones.

This soil has limitations for nonfarm uses. The slow
permeability in the subsoil and stones are limitations for
onsite waste disposal. During construction on this soil,
management practices are needed in places to control
erosion and sediment.

This soil is in capability subclass Vlls; woodland ordi-
nation symbol is 3x.

BbD—Bath extremely stony silt loam, 8 to 25 per-
cent slopes. This sloping and moderately steep, well
drained soil is on broad rolling uplands. Areas of this soil
are irregular in shape and generally range from 5 to 50
acres in size. Stones cover about 3 to 30 percent of the
surface.

Typically, the surface layer of this soil is very dark
grayish brown channery silt loam about 2 inches thick.
The upper part of the subsoil, to a depth of about 30
inches, is yellowish brown channery silt loam. The lower
part of the subsail, to a depth of 60 inches, is a fragipan.
It is very firm and brittle, dark brown channery silt loam.

Included with this soil in mapping are small areas of
Mardin, Lackawanna, and Lordstown soils. Wet spots are
in some areas. Also included are small areas of non-
stony soils.

This soil is moderately permeable above the fragipan
and slowly permeable in the fragipan. Available water
capacity is low to moderate. This soil is very strongly
acid to medium acid in the surface layer and upper part
of the subsoil and strongly acid to slightly acid in the
lower part of the subsoil. It is well drained; however, it
can have a perched water table for short periods during
wet seasons. Surface runoff is medium to rapid.

Most areas of this soil are used for woodland, and
potential is good for this use. Some areas are being
developed for homesites. The slow permeability in the
fragipan and surface stones limit onsite waste disposal.
This soil has good potential for trees. It has poor poten-
tial for pasture and cropland because of slope and nu-
merous surface stones.

This soil is suited to trees, and nearly all of the acre-
age is wooded. Productivity is moderately high, but root-
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ing depth can be restricted by the fragipan. Management
hazards are moderate. All logging roads, skid trails, and
loading areas should be constructed on the contour to
help control erosion. Machine planting is not practical
because of large stones.

This soil has limitations for nonfarm uses. The slow
permeability of the subsoil, surface stones, and slope are
limitations for onsite waste disposal. During construction
on this soil, management practices are needed in places
to control erosion and sediment.

This soil is in capability subclass Vlls; woodland ordi-
nation symbol is 3x.

BcB—Braceville gravelly loam, 2 to 6 percent
slopes. This gently sloping, moderately well drained soil
is on stream terraces. Slopes are generally plane. Areas
of this soil are irregular in shape and generally range
from 3 to more than 15 acres in size.

Typically, the surface layer of this soil is dark yellowish
brown gravelly loam about 9 inches thick. The subsoil
extends to a depth of 37 inches. The upper part of the
subsoil, to a depth of about 19 inches, is yellowish
brown gravelly silt loam; the middle part, to a depth of 27
inches, is firm and brittle, dark yellowish brown gravelly
silt loam; and the lower part, to a depth of 37 inches, is
firm and brittle, dark brown gravelly sandy loam. The
substratum, to a depth of 72 inches, is dark yellowish
brown very gravelly loam.

Included with this soil in mapping are small areas of
Rexford and Wyoming soils. Also included are a few
scattered areas of a soil that is similar to this Braceville
soil but has few or no pebbles.

This soil is slowly permeable. Available water capacity
is very low to moderate. Surface runoff is slow. The
subsoil has a firm fragipan at a depth of about 19 inches.
This soil has a seasonal high water table at a depth of
18 to 36 inches for long periods during wet seasons.
Rooting depth is restricted by the fragipan. Where un-
limed, this soil is very strongly acid to medium acid in the
surface layer and upper part of the subsoil and strongly
acid to slightly acid in the lower part of the subsoil and in
the substratum.

Most areas of this soil are cultivated. A few small
areas are used for building sites. This soil has fair poten-
tial for farming, and it is suited to cultivated crops. It has
very good potential for trees.

If cultivated crops are grown, the seasonal high water
table is a limitation. The hazard of erosion is slight to
moderate. Diversions and covered drains are needed to
help remove excess water and to allow for timely tillage.
The gravelly surface may interfere with the seeding and
harvesting of some crops.

This Braceville soil has good potential for pasture.
Controlling grazing is the major concern in management.
If the pasture is grazed when the soil is wet, the surface
layer is subject to compaction. Proper stocking rates to
maintain desirable plant species, rotation of pasture, de-
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ferment of grazing, and restricted grazing during wet
periods are chief management needs.

This soil is suited to trees; however, only a small
acreage is wooded. Productivity is high. Removing unde-
sirable species helps 1o increase production. Use of
equipment is restricted during wet seasons because of
the seasonal high water table. Machine planting of the
larger areas is practical.

This soil has limitations for most nonfarm uses. The
slow permeability and the seasonal high water table are
limitations for onsite waste disposal. The seasonal high
water table is a potential hazard for buildings with sub-
surface basements. When buildings with basements are
constructed on this soil, foundation drains with proper
outlets should be used to prevent seepage of water into
the basements.

This soil is in capability subclass llw; woodland ordina-
tion symbol is 20.

Da—Dumps, mine. Mine dumps in Lackawanna
County consist of dark, highly carbonaceous, acid shale
material that was separated from coal during the coal
processing operation. This material contains little or no
soil and does not support vegetation. Areas are through-
out the Lackawanna Valley. Slopes range from 0 to 75
percent but are dominantly 25 to 75 percent.

Mine dumps are commonly near Udorthents, strip mine
soils. Because of the nature of the shale material, they
are generally idle and have very limited potential. Some
areas have been leveled and filled over for building sites.

No capability subclass or woodland ordination symbol
has been assigned to this map unit.

Db—Dumps, burned mine. Burned mine dumps in
Lackawanna County consist of reddish cinderlike materi-
al that results from the burning of mine dump waste.
Most areas are burned out, or fires have been extin-
guished. These areas contain little or no soil material
and do not support vegetation. They are scattered
throughout the Lackawanna Valley. Slopes range from 0
to 75 percent.

Burned mine dumps are commonly near Udorthents,
strip mine soils. Because of the nature of the material,
they have limited use. Some areas have been used as a
source of cinder material for highways during winter.
Small areas have been leveled, filled over, and used as
building sites.

No capability subclass or woodland ordination symbol
has been assigned to this map unit.

DYD—Dystrochrepts and Rock outcrop, moderate-
ly steep. These nearly level to moderately steep, shal-
low to deep, well drained and somewhat excessively
drained soils and Rock outcrop are on mountaintops, on
side slopes, and in cliff areas along the Susquehanna
River. The areas are irregular in shape and range from
about 3 to more than 100 acres in size. Dystrochrepts
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have a cover of more than 50 percent stone, and areas
of Rock outcrop contain more than 90 percent outcrops.
Individual mapped areas can contain only Dystrochrepts,
only Rock outcrop, or a combination of both. Dystroch-
repts make up about 45 percent of the unit and Rock
outcrop about 20 percent. Slopes range from 0 to 25
percent.

Typically, the surface layer of Dystrochrepts is chan-
nery or very channery silt loam or loam 1 inch to 4
inches thick. The subsoil is channery or very channery
loam or silt loam to a depth of 60 inches or more. The
substratum is channery or very channery silt loam or
loam. Rock fragments make up 15 to 70 percent of
individual layers.

Rock outcrop consists of exposures of solid bedrock.
Bedrock exposures are mostly hard, red and gray sand-
stone, but they are siltstone and shale in some areas.

Included with this unit in mapping are areas of Arnot
channery silt loam, Lordstown extremely stony silt loam,
and Oquaga extremely stony loam. Also included are
small areas of organic soils that have bedrock at a depth
of 10 inches or less. The included areas in this unit are
generally larger in size than included areas in most map
units in this survey.

Dystrochrepts are moderately to rapidly permeable.
Available water capacity is low to very low. Bedrock is at
a depth of 10 to 60 inches or more. Reaction ranges
from strongly acid to extremely acid throughout.

Most areas of this unit are in woodland. Small areas
near Scranton are used for building sites. Stones on the
surface and depth to bedrock are limitations to most
uses of these soils. Potential for woodland or wildlife
habitat is poor to fair. The cover of stones and depth to
bedrock cause difficulty in managing and harvesting trees
and limit the use of these soils for farming and for urban or
recreational uses.

No capability subclass or woodland ordination symbol
has been assigned to this map unit.

DYE—Dystrochrepts and Rock outcrop, steep.
These steep, shallow to deep, well drained to somewhat
excessively drained soils and Rock outcrop are on
mountainsides and in cliff areas along the Susquehanna
River. The areas are irregular to long and narrow in
shape and range from about 3 to more than 150 acres in
size. Dystrochrepts have a cover of more than 50 per-
cent stone, and areas of Rock outcrop contain more
than 90 percent outcrops. Individual mapped areas can
contain only Dystrochrepts, only Rock outcrop, or a com-
bination of both. Dystrochrepts make up about 45 per-
cent of the unit and Rock outcrop about 20 percent.
Slopes range from 25 to 70 percent.

Typically, the surface layer of Dystrochrepts is chan-
nery or very channery silt loam or loam 1 inch to 4
inches thick. The subsoil is channery or very channery
loam or silt loam to a depth of 60 inches or more. The
substratum is channery or very channery silt loam or
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loam. Rock fragments make up 15 to 70 percent of
individual layers.

Rock outcrop consists of exposures of solid bedrock.
Bedrock exposures are mostly hard, red and gray sand-
stone, but they are siltstone and shale in some areas.

Included with this unit in mapping are areas of Arnot
channery silt loam, Lordstown extremely stony silt loam,
and Oquaga extremely stony loam. The included areas in
this unit are generally larger in size than included areas
in most map units in this survey.

These soils are moderately to rapidly permeable. Avail-
able water capacity is low to very low. Bedrock is at a
depth of 10 to 60 inches or more. Reaction ranges from
strongly acid to extremely acid throughout.

Most areas of this unit are in woodland. Stones on the
surface, steep slopes, and depth to bedrock are limita-
tions to most uses of these soils. This map unit has
some potential for woodland, wildlife habitat, and aes-
thetic uses. The cover of stones and steep slopes cause
difficulty in managing and harvesting trees.

No capability subclass or woodland ordination symbol
has been assigned to this map unit.

FA—Fluvents and Fluvaquents. These nearly level,
deep, excessively drained to very poorly drained soils
are along streams and rivers and on islands throughout
the survey area. Areas of these soils are generally long
and narrow and range from about 3 to more than 40
acres in size. They are subject to frequent flooding. Indi-
vidual mapped areas can contain only Fluvents, only
Fluvaquents, or a combination of both. Fluvents make up
about 40 percent of unit and Fluvaquents about 30 per-
cent.

Typically, the surface layer of Fluvents is loamy sand
to silt loam as much as 6 inches thick. It is gravelly or
very gravelly in some places. The substratum is sand to
loam and is gravelly or very gravelly in some places.
Rock fragments make up 0 to 80 percent of individual
layers.

Typically, the surface layer of Fluvaquents is sandy
loam to silt loam as much as 8 inches thick. It is gravelly
in some places. The substratum is stratified sandy loam
to silty clay loam and is gravelly in some places. Rock
fragments make up O to 40 percent of individual layers.

Included with this unit in mapping are areas of Holly
silt loam; Philo siit loam; Holly silt loam, ponded; and
Pope soils. The included areas in this unit are generally
larger than the included areas in most map units in this
survey.

Fluvents are moderately to rapidly permeable, and Flu-
vaquents are moderately slowly to slowly permeable.
Available water capacity is moderate to very low. Reac-
tion ranges from extremely acid to strongly acid through-
out.

Most areas of this unit are in woodland. Small areas
are used for pasture. These soils have limited potential
for all uses because of frequent flooding and the variable
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soil texture. They are best suited to wildlife habitat and
aesthetic uses because of the frequent flooding.

No capability subclass or woodland ordination symbol
has been assigned to this map unit.

HA—Haplaquents, stony. These nearly level, deep,
poorly drained and very poorly drained soils are in flat
depressions on mountaintops. Areas of these soils are
irregular to long and narrow in shape and range from
about 3 to more than 40 acres in size.

The surface layer of these soils is extremely stony silt
loam to sandy loam. The substratum is mottled channery
or very channery sandy loam to loam. Rock fragments
make up 0 to 80 percent of individual layers.

Included with these soils in mapping are areas of Nor-
wich and Chippewa extremely stony silt loams, Medisa-
prists, and Medihemists. Also included are areas of Ha-
plaquents that have organic soil material between the
voids of the surface stones. The included areas in this
unit can be larger than included areas in most map units
in this survey.

These soils have a seasonal high water table at a
depth of 2 feet or less during most of the year. Bedrock
is generally deeper than 4 feet. Reaction is extremely
acid to strongly acid throughout.

Most areas of these soils are in state game lands.
Vegetation consists mostly of a mat of cushion moss,
blueberry bushes, and scrub tree growth. The stony sur-
face and the seasonal high water table are limitations to
most uses of these soils. These soils have limited poten-
tial for wildlife habitat because of the stony surface.

No capability subclass or woodland ordination symbol
has been assigned to this map unit.

Hm-—Holly silt loam. This deep, poorly drained, nearly
level soil is on flood plains. Areas of this soil are long
and narrow in shape and generally range from 3 to 30
acres in size.

Typically, the surface layer of this soil is dark gray silt
loam about 8 inches thick. The upper part of the subsoil,
to a depth of 16 inches, is dark grayish brown silt loam.
The lower part of the subsoil, to a depth of 40 inches, is
light brownish gray and gray sandy loam. The substra-
tum, to a depth of 60 inches, is light reddish gravelly
loamy sand.

Included with this soil in mapping are small areas of
Philo soils; Holly silt loam, ponded; and Fluvents and
Fluvaquents. Also included are areas of soils that are
similar to this Holly soil but are somewhat poorly drained.

This soil is moderately slowly permeable. Available
water capacity is high. Where uniimed, this soil is strong-
ly acid to slightly acid throughout. The soil has a high
water table at a depth of 6 inches or less for long
periods during the year. Surface runoff is very siow.
Rooting depth is restricted by the high water table.
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Most areas of this soil are used for woodland or pas-
ture. This soil can be used for row crops if it is properly
drained. It has fair potential for trees.

if cultivated crops are grown, the hazard of erosion is
slight. Excess water causes the soil to warm slowly in
spring. Crops can be damaged by floodwater foliowing
intensive rains. Opening drains where outlets are availa-
ble, and keeping drainageways open can improve drain-
age and remove excess water from the surface.

This Holly soil has fair potential for pasture. Controlling
grazing is the major concern in management. If the pas-
ture is grazed when the soil is wet, the surface layer is
subject to compaction. Proper stocking rates to maintain
desirable plant species, rotation of pasture, deferment of
grazing, and restricted grazing during wet periods are
chief management needs.

This soil is suited to moisture-tolerant trees. A medium
acreage of this soil is wooded. Productivity is low be-
cause the rooting depth is restricted by the high water
table. Use of equipment is restricted for long periods
during the year because of the high water table. Machine
planting of large areas is practical.

The high water table and flooding are limitations to
most nonfarm uses of this soil. This soil has some po-
tential for wildlife habitat development. It is poorly suited
to most recreational uses.

This soil is in capability subclass Iliw; woodland ordina-
tion symbol is 5w.

Ho—Holly siit loam, ponded. This deep, very poorly
drained, nearly level soil is on flood plains. Areas of this
soil are long and narrow in shape and generally range
from about 3 to more than 40 acres in size.

Typically, the surface layer of this soil is dark gray silt
loam about 8 inches thick. The upper part of the subsoil,
to a depth of 16 inches, is dark grayish brown silt ioam.
The lower part of the subsoil, to a depth of 40 inches, is
light brownish gray and gray sandy loam. The substra-
tum, to a depth of 60 inches, is light reddish brown
gravelly loamy sand.

Included with this soil in mapping are large areas of
Holly silt loam that are not ponded and small areas of
Fluvents and Fluvaquents. Also included are areas of
soils that are similar to this Holly soil but are somewhat
poorly drained.

This soil is moderately slowly permeable. Available
water capacity is high. Where unlimed, this soil is strong-
ly acid to slightly acid throughout. This soil has a high
water table at the surface during most of the year. Sur-
face runoff is very slow to ponded. Rooting depth is
restricted by the high water table.

Most areas of this soil are used for woodland or for
wildlife habitat. Because of the low lying position of this
soil on the flood plain, drainage is impractical. This soil
has poor potential for farming, woodland, and most non-
farm uses. It has good potential for wetland wildlife habitat.
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The high water table and hazard of flooding are the
main limitations to most uses of this soil.

This soil is in capability subclass Vw; woodland ordina-
tion symbol is 5w.

LaB—Lackawanna channery loam, 3 to 8 percent
slopes. This gently sloping, well drained soil is on broad
rolling ridgetops. Areas of this soil are irregular in shape
and generally range from 3 to 20 acres in size.

Typically, the surface layer of this soil is dark reddish
brown channery loam about 10 inches thick. The upper
part of the subsail, to a depth of 20 inches, is reddish
brown channery loam. The lower part of the subsoil, to a
depth of 50 inches, is a fragipan. It is firm to very firm
weak red channery silt loam. The substratum, to a depth
of 60 inches, is reddish brown channery loam.

Included with this soil in mapping are small areas of
Wellsboro and sloping Lackawanna soils. Wet spots are
in some areas of this soil. Also included are small areas
of Bath soils and soils that have numerous flagstones in
the surface layer.

This soil is moderately permeable above the fragipan
and slowly permeable in the fragipan. Available water
capacity is very low to low. Where unlimed, this soil is
very strongly acid or strongly acid in the surface layer
and upper part of the subsoil and very strongly acid to
medium acid in the lower part of the subsoil and in the
substratum. This soil is well drained, however, it can
have a perched water table for short periods during wet
seasons. Surface runoff is medium.

Most areas of this soil are used for cultivated crops,
and potential is good for this use. This soil has good
potential for wildlife habitat. Some areas are being devel-
oped for homesites. The slow permeability in the fragi-
pan limits onsite waste disposal. This soil has good po-
tential for pasture and trees and for recreation.

If cultivated crops are grown, the hazard of erosion is
moderate. The use of cover crops, including grasses and
legumes in the cropping system, minimum tillage, and
crop residue management help to reduce runoff and
control erosion. If the topography is suitable, stripcrop-
ping is also helpful in reducing runoff and controlling
erosion. Incorporating crop residue into the surface layer
helps to maintain the content of organic matter and to
reduce clodding and crusting of the soil.

When this soil is used for pasture, proper stocking
rates to maintain desirable plant species and rotation of
pasture are chief management needs. Optimum produc-
tion requires maintenance of fertility through periodic ap-
plications of nutrients.

This soil is suited to trees; however, only a small
acreage is wooded. Productivity is moderately high, but
rooting depth can be restricted by the fragipan. Manage-
ment hazards are slight. Machine planting of large areas
is practical.

This soil has limitations for many nonfarm uses. The
slow permeability in the subsoil is a limitation for onsite
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waste disposal. During construction on this soil, manage-
ment practices are needed in places to control erosion
and sediment.

This soil is in capability subclass lle; woodland ordina-
tion symbol is 3o0.

LaC—Lackawanna channery loam, 8 to 15 percent
slopes. This sloping, well drained soil is on side slopes
of broad ridges. Areas of this soil are irregular in shape
and generally range from 5 to 25 acres in size.

Typically, the surface layer of this soil is dark reddish
brown channery loam about 10 inches thick. The upper
part of the subsoil, to a depth of 20 inches, is reddish
brown channery loam. The lower part of the subsoil, to a
depth of 50 inches is a fragipan. It is firm to very firm,
weak red channery silt loam. The substratum, to a depth
of 60 inches, is reddish brown channery loam.

Included with this soil in mapping are small areas of
Wellsboro soils and gently sloping and moderately steep
Lackawanna soils. Wet spots are in some areas. Also
included are small areas of Bath soils and soils that
have numerous flagstones in the surface layer.

This soil is moderately permeable above the fragipan
and slowly permeable in the fragipan. Available water
capacity is very low to low. Where unlimed, this soil is
very strongly acid or strongly acid in the surface layer
and upper part of the subsoil and very strongly acid to
medium acid in the lower part of the subsoil and in the
substratum. This soil is well drained; however, it can
have a perched water table for short periods during wet
seasons. Surface runoff is medium to rapid.

Most areas of this soil are used for cultivated crops,
and potential is good for this use. This soil has good
potential for wildlife habitat. Some areas are being devel-
oped for homesites. Slow permeability in the fragipan
limits onsite waste disposal. This soil has good potential
for pasture and trees and has fair potential for recrea-
tion.

If cultivated crops are grown, the hazard of erosion is
severe. The use of cover crops, including grasses and
legumes in the cropping system, minimum tillage, and
crop residue management help to reduce runoff and
control erosion. If the topography is suitable, stripcrop-
ping is also helpful in reducing runoff and controlling
erosion. Incorporating crop residue into the surface layer
helps to maintain the content of organic matter and to
reduce clodding and crusting of the soil.

When this soil is used for pasture, proper stocking
rates to maintain desirable plant species and rotation of
pasture are chief management needs. Optimum produc-
tion requires maintenance of fertility through periodic ap-
plications of nutrients.

This soil is suited to trees; however, only a small
acreage is wooded. Productivity is moderately high, but
rooting depth is restricted by the fragipan. Management
hazards are slight. Machine planting of large areas is
practical.
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This soil has limitations for many nonfarm uses. The
slow permeability in the subsoil and slope are serious
limitations for onsite waste disposal. During construction
on this soil, management practices are needed in places
to control erosion and sediment.

This soil is in capability subclass llle; woodland ordina-
tion symbol is 3o.

LaD—Lackawanna channery loam, 15 to 25 per-
cent slopes. This moderately steep, well drained soil is
on side slopes of broad ridges and at the base of steep
mountain slopes. Areas of this soil are irregular in shape
and generally range from 5 to 25 acres in size.

Typically, the surface layer of this soil is dark reddish
brown channery loam about 10 inches thick. The upper
part of the subsoil, to a depth of 20 inches, is reddish
brown channery loam. The lower part of the subsoil, to a
depth of 50 inches, is a fragipan. It is firm to very firm,
weak red channery silt loam. The substratum, to a depth
of 60 inches, is reddish brown channery loam.

Included with this soil in mapping are small areas of
Wellsboro and Oquaga soils. Wet spots are in some
areas. Also included are small areas of Bath soils and
soils that have numerous flagstones in the surface layer.

This soil is moderately permeable above the fragipan
and slowly permeable in the fragipan. Available water
capacity is very low to low. Where unlimed, this soil is
very strongly acid or strongly acid in the surface layer
and upper part of the subsoil and very strongly acid to
medium acid in the lower part of the subsoil and in the
substratum. This soil is well drained; however, it can
have a perched water table for short periods during wet
seasons. Surface runoff is rapid.

Most areas of this soil are used for pasture, and po-
tential is good for this use. This soil has good potential
for wildlife habitat and for pasture and trees. Some areas
are being developed for homesites. Potential is limited
for homesites with onsite waste disposal because of
slow permeability in the fragipan and because of slope.
This soil has poor potential for recreation because of
slope.

If cultivated crops are grown, the hazard of erosion is
very severe. The use of cover crops, including grasses
and legumes in the cropping system, minimum tillage,
and crop residue management help to reduce runoff and
control erosion. If the topography is suitable, stripcrop-
ping is also helpful in reducing runoff and controlling
erosion. Incorporating crop residue into the surface layer
helps to maintain the content of organic matter and to
reduce clodding and crusting of the soil.

When this soil is used for pasture, proper stocking
rates to maintain desirable plant species and rotation of
pasture are chief management needs. Optimum produc-
tion requires maintenance of fertility through periodic ap-
plications of nutrients.

This soil is suited to trees, but only a small acreage is
wooded. Productivity is moderately high, but rooting
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depth can be restricted by the fragipan. Management
hazards are slight to moderate. All logging roads, skid
trails, and loading areas should be constructed on the
contour to help control erosion. Machine planting of
large areas is practical.

This soil has limitations for nonfarm uses. Slow perme-
ability in the subsoil and slopes are limitations for onsite
waste disposal. During construction on this soil, manage-
ment practices are needed in places to control erosion
and sediment.

This soil is in capability subclass |Ve; woodland ordina-
tion symbol is 3r.

LbB—Lackawanna extremely stony loam, 3 to 8
percent slopes. This nearly level and gently sloping,
well drained soil is on broad ridges of rolling uplands.
Areas of this soil are irregular in shape and generally
range from 15 to 50 acres in size. Stones cover about
15 to 30 percent of the surface.

Typically, the surface layer of this soil is dark reddish
brown channery loam about 1 inch thick. The upper part
of the subsoil, to a depth of about 20 inches, is reddish
brown channery loam. The lower part of the subsoil, to a
depth of 50 inches, is a fragipan. It is firm and very firm,
weak red channery silt loam. The substratum, to a depth
of 60 inches, is reddish brown channery loam.

Included with this soil in mapping are small areas of
Wellsboro and Bath soils. Wet spots are in some areas.
Also included are small areas of nonstony soils.

This soil is moderately permeable above the fragipan
and slowly permeable in the fragipan. Available water
capacity is very low to low. This soil is very strongly acid
or strongly acid in the surface layer and upper part of the
subsoil and very strongly acid to medium acid in the
lower part of the subsoil and in the substratum. This soil
is well drained; however, it can have a perched water
table for short periods during wet seasons. Surface
runoff is slow to medium.

Most areas of this soil are used for woodland, and
potential is good for this use. This soil has good poten-
tial for woodland wildlife habitat. Some areas are being
developed for homesites. Slow permeability of the fragi-
pan and large surface stones limit homesites with onsite
waste disposal. This soil has poor potential for pasture
and cropland because of surface stones.

This soil is suited to trees. Productivity is moderately
high, but rooting depth can be restricted by the fragipan.
Management hazards are slight to moderate. Machine
planting is not practical because of large stones.

This soil has limitations for nonfarm uses. The slow
permeability and stones are limitations for onsite waste
disposal.

This soil is in capability subclass Vlis; woodland ordi-
nation symbol is 3x.

LbD—Lackawanna extremely stony loam, 8 to 25
percent slopes. This sloping and moderately steep, well
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drained soil is on side slopes of rolling uplands and at
the base of steep mountain areas. Areas of this soil are
irregular in shape and generally range from 15 to 50
acres in size. Stones cover about 15 to 30 percent of the
surface.

Typically, the surface layer of this soil is dark reddish
brown channery loam about 1 inch thick. The upper part
of the subsoil, to a depth of about 20 inches, is reddish
brown channery loam. The lower part of the subsoil, to a
depth of 50 inches, is a fragipan. It is firm and very firm,
weak red channery silt loam. The substratum, to a depth
of 60 inches, is reddish brown channery loam.

Included with this soil in mapping are small areas of
Wellsboro and Bath soils. Wet spots are in some areas.
Also included are small areas of nonstony soils.

This soil is moderately permeable above the fragipan
and slowly permeable in the fragipan. Available water
capacity is very low to low. This soil is very strongly acid
or strongly acid in the surface layer and upper part of the
subsoil and very strongly acid to medium acid in the
lower part of the subsoil and in the substratum. It is well
drained; however, it can have a perched water table for
short periods during wet seasons. Surface runoff is
medium.

Most areas of this soil are used for woodland, and
potential is good for this use. This soil has good poten-
tial for woodland wildlife habitat. It has limited potential
for homesites with onsite waste disposal because of
slow permeability in the fragipan and large stones on the
surface. It has poor potential for pasture and cropland
because of large stones and siope.

This soil is suited to trees, and almost all of the acre-
age is wooded. Productivity is moderately high, but root-
ing depth can be restricted by the fragipan. Management
hazards are moderate. All logging roads, skid trails, and
loading areas should be constructed on the contour to
help control erosion. Machine planting is not practical
because of large stones.

The slow permeability, stones, and slope are severe
limitations for onsite waste disposal.

This soil is in capability subclass Vils; woodland ordi-
nation symbol is 3x.

LCE—Lackawanna and Bath extremely stony
loams, steep. These steep, deep, well drained soils are
on lower slopes of mountainsides and on the sides of
ravines. Areas of these soils are generally long and
narrow in shape and range from about 5 to more than
100 acres in size. They are made up of only the Lacka-
wanna soil, only the Bath soil, or a combination of both
soils. This map unit is about 40 percent Lackawanna soil
and 30 percent Bath soil. Because of stoniness and
steep slopes, the areas of these soils were not investi-
gated as thoroughly as other units. Separation of these
soils in mapping was not practical or necessary for the
expected use. Stones cover about 15 to 30 percent of
the surface. Slopes range from 25 to 70 percent.
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Typically, the surface layer of the Lackawanna soil is
dark reddish brown channery loam about 1 inch thick.
The upper part of the subsoil, to a depth of about 20
inches, is reddish brown channery loam. The lower part
of the subsoil, to a depth of 50 inches or more, is a
fragipan. It is firm and very firm, weak red channery silt
loam. The substratum, to a depth of 60 inches, is reddish
brown channery loam.

Typically, the surface layer of the Bath soil is very dark
grayish brown channery silt loam about 2 inches thick.
The upper part of the subsoil, to a depth of about 30
inches, is yellowish brown channery silt loam. The lower
part of the subsoil, to a depth of 60 inches or more, is a
fragipan. It is very firm and brittle, dark brown channery
silt loam.

Included with these soils in mapping are large areas of
Lordstown, Oquaga, Wellsboro, and Mardin soils. The
included areas in this unit are generally larger than in-
cluded areas in most map units of this survey.

These soils are slowly permeable. Available water ca-
pacity is low to moderate in the Bath soil and very low to
low in the Lackawanna soil. Surface runoff is rapid. Root-
ing depth is restricted by the fragipan. Natural reaction of
the Lackawanna soil is very strongly acid or strongly acid
in the surface layer and upper part of the subsoil and
very strongly acid to medium acid in the lower part of the
subsoil and in the substratum. Reaction of the Bath soil
is very strongly acid to medium acid in the surface layer
and upper part of the subsoil and strongly acid to slightly
acid in the lower part of the subsoil.

Stones and very steep slopes are limitations of these
soils for cropland, pasture, recreation, or nonfarm uses.
These soils have some potential for wildlife habitat.

Most areas of these soils are in woodland. Productivity
is moderately high. Management and harvesting of trees
is difficult because of the extremely stony surface and
steep slopes. The hazard of erosion is moderate, and
equipment limitations are severe. During harvesting, all
logging roads, skid trails, and loading areas should be
constructed on the contour to reduce erosion.

This map unit is in capability subclass Vlis; woodland
ordination symbol is 3x.

LeB—Lordstown channery silt loam, 3 to 8 percent
slopes. This gently sloping, moderately deep, well
drained soil is on ridgetops and in broad level areas of
mountaintops and hillside benches. Slopes are slightly
convex. Areas of this soil are irregular in shape and
generally range from 3 to 20 acres in size.

Typically, the surface layer of this soil is very dark
grayish brown channery silt loam about 2 inches thick.
The upper part of the subsoil, to a depth of 10 inches, is
brownish yellow channery silt loam; the lower part, to a
depth of 20 inches, is pale brown channery silt loam.
The substratum, to a depth of 26 inches, is brown very
shaly silt loam. Olive gray shale bedrock is at a depth of
26 inches.
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Included with this soil in mapping are smali areas of
Arnot, Oquaga, and Bath soils.

This soil is moderately permeable. Available water ca-
pacity is low to moderate. Where unlimed, this soil is
very strongly acid to strongly acid in the surface layer
and strongly acid to medium acid in the substratum.
Surface runoff is medium. Rooting depth can be restrict-
ed by bedrock.

This soil has fair potential for cultivated crops, and
most areas are used for cultivated crops and pasture. It
has good potential for pasture and woodiand.

If cultivated crops are grown, the hazard of erosion is
moderate. Further erosion causes a shallower rooting
depth and lower available water capacity for plants. The
use of cover crops, including grasses and legumes in the
cropping system, and minimum tillage help to reduce
runoff and control erosion. If the topography is suitable,
stripcropping can also be used. Incorporating crop resi-
due into the surface layer helps to maintain the content
of organic matter and to reduce clodding and crusting of
the soil.

When this soil is used for pasture, proper stocking
rates to maintain desirable plant species and rotation of
pasture are chief management needs. Optimum produc-
tion requires maintenance of fertility through periodic ap-
plications of nutrients.

A moderate acreage of this soil is wooded. Productivity
is moderately high, but rooting depth can be restricted by
bedrock. A management hazard is moderate seedling
mortality because of the low and moderate available
water capacity. Machine planting of large areas is gener-
ally practical.

This soil has limitations for nonfarm uses. Depth to
bedrock is a limitation for waste disposal. If this soil is
disturbed for construction, management is needed in
places to control erosion and sediment.

This soil is in capability subclass lle; woodland ordina-
tion symbol is 3f.

LeC—Lordstown channery siit loam, 8 to 15 per-
cent slopes. This sloping, moderately deep, well drained
soil is on side slopes of upland ridges and mountains.
Slopes are slightly convex. Areas of this soil are irregular
in shape and generally range from 3 to 20 acres in size.

Typically, the surface layer of this soil is very dark
grayish brown channery silt loam about 2 inches thick,
The upper part of the subsoil, to a depth of 10 inches, is
brownish yellow channery silt loam; the lower part, to a
depth of 20 inches, is pale brown channery silt loam.
The substratum, to a depth of 26 inches, is brown very
shaly silt loam. Olive gray shale bedrock is at a depth of
26 inches.

Included with this soil in mapping are small areas of
Arnot, Oquaga, and Bath soils.

This soil is moderately permeable. Available water ca-
pacity is low to moderate. Where unlimed, this soil is
very strongly acid to strongly acid in the surface layer
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and subsoil and strongly acid to medium acid in the
substratum. Surface runoff is medium to rapid. Rooting
depth can be restricted by bedrock.

This soil has fair potential for cultivated crops, and
most areas are used for pasture and hayland. It has
good potential for pasture and woodland. Depth to bed-
rock limits most nonfarm uses.

If cultivated crops are grown, the hazard of erosion is
severe. Further erosion causes a shallower rooting depth
and lower available water capacity for plants. The use of
cover crops, including grasses and legumes in the crop-
ping system, and minimum tillage help to reduce runoff
and control erosion. If the topography is suitable, strip-
cropping can also be used. Incorporating crop residue
into the surface layer helps to maintain the content of
organic matter and to reduce clodding and crusting of
the soil.

When this soil is used for pasture, proper stocking
rates to maintain desirable plant species and rotation of
pasture are chief management needs. Optimum produc-
tion requires maintenance of fertility through periodic ap-
plications of nutrients.

Some areas of this soil are wooded. Productivity is
moderately high, but rooting depth can be restricted by
bedrock. A management hazard is moderate seedling
mortality because of the low and moderate available
water capacity. Machine planting of large areas is gener-
ally practical.

Depth to bedrock is a limitation for onsite waste dis-
posal. If this soil is disturbed for construction, manage-
ment is needed in places to control erosion and sedi-
ment.

This soil is in capability subclass llle; woodland ordina-
tion symbol is 3f.

LeD—Lordstown channery silt loam, 15 to 25 per-
cent slopes. This moderately steep, moderately deep,
well drained soil is on side slopes of upland ridges and
mountains. Slopes are slightly convex. Areas of this soil
are irregular in shape and generally range from 5 to 20
acres in size.

Typically, the surface layer of this soil is very dark
grayish brown channery silt loam 2 inches thick. The
upper part of the subsoil, to a depth of 10 inches, is
brownish yellow channery silt loam; the lower part, to a
depth of 20 inches, is pale brown channery silt loam.
The substratum, to a depth of 26 inches, is brown very
shaly silt loam. Olive gray shale bedrock is at a depth of
26 inches.

Included with this soil in mapping are small areas of
Arnot, Oquaga, and Bath soils.

This soil is moderately permeable. Available water ca-
pacity is low to moderate. Where unlimed, the soil is very
strongly acid to strongly acid in the surface layer and
subsoil and strongly acid to medium acid in the substra-
tum. Surface runoff is rapid. Rooting depth can be re-
stricted by bedrock.
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This soil has poor potential for cultivated crops, and
most areas are used for pasture or woodland. It has fair
potential for pasture and good potential for woodland.
Depth to bedrock and slope are limitations for most
nonfarm uses.

If cultivated crops are grown, the hazard of erosion is
very severe. Further erosion causes a shallower rooting
depth and lower available water capacity for plants. The
use of cover crops, including grasses and legumes in the
cropping system, and minimum tillage help to reduce
runoff and control erosion. If the topography is suitable,
stripcropping can also be used. Incorporating crop resi-
due into the surface layer helps to maintain the content
of organic matter and to reduce clodding and crusting of
the soil.

When this soil is used for pasture, proper stocking
rates to maintain desirable plant species and rotation of
pasture are chief management needs. Optimum produc-
tion requires maintenance of fertility through periodic ap-
plications of nutrients.

Most areas of this soil are wooded. Productivity is
moderately high, but rooting depth can be restricted by
bedrock. A management hazard is moderate seedling
mortality because of the low and moderate available
water capacity. The hazard of erosion is slight, and the
equipment limitations are moderate for logging oper-
ations. During harvesting, all logging roads, skid trails,
and loading areas should be constructed on the contour
to reduce erosion. Machine planting of large areas is
generally practical.

This soil has limitations for nonfarm uses. Depth to
bedrock and steep slopes are limitations for most non-
farm uses and for waste disposal.

This soil is in capability subclass [Ve; woodland ordina-
tion symbol is 3r.

LfB—Lordstown flaggy silt loam, 3 to 8 percent
slopes. This gently sioping, moderately deep, well
drained soil is on ridgetops and in broad level areas of
mountaintops and hillside benches. Slopes are slightly
convex. Areas of this soil are irregular in shape and
generally range from 3 to 65 acres in size.

Typically, the surface layer of this soil is very dark
grayish brown flaggy silt loam about 2 inches thick. The
upper part of the subsoil, to a depth of 10 inches, is
brownish yellow flaggy silt loam; the lower part, to a
depth of 20 inches, is pale brown channery silt loam.
The substratum, to a depth of 26 inches, is brown very
shaly silt loam. Olive gray shale bedrock is at a depth of
26 inches.

Included with this soil in mapping are small areas of
Arnot, Oquaga, Bath, and nonflaggy Lordstown soils.

This soil is moderately permeable. Available water ca-
pacity is low to moderate. Where unlimed, this soil is
very strongly acid to strongly acid in the surface layer
and subsoil and strongly acid to medium acid in the
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substratum. Surface runoff is medium. Rooting depth can
be restricted by bedrock.

This soil has fair potential for cuitivated crops, and
most areas are used for pasture and hay because of
flagstones on the surface. It has good potential for pas-
ture and woodland. The depth to bedrock and the flaggy
surface are limitations for most nonfarm uses.

If cultivated crops are grown, the hazard of erosion is
moderate. Surface flagstones interfere with the seeding
and harvesting of most crops. Further erosion causes a
shallower rooting depth and lower available water capac-
ity for plants. The use of cover crops, including grasses
and legumes in the cropping system, and minimum til-
lage help to reduce runoff and control erosion. If the
topography is suitable, stripcropping can also be used.
Incorporating crop residue into the surface layer helps to
maintain the content of organic matter and to reduce
clodding and crusting of the soil.

When this soil is used for pasture, proper stocking
rates to maintain desirable plant species and rotation of
pasture are chief management needs. Optimum produc-
tion requires maintenance of fertility through periodic ap-
plications of nutrients.

A large acreage of this soil is wooded. Productivity is
moderately high, but rooting depth can be restricted by
bedrock. A management hazard is moderate seedling
mortality because of the low to moderate available water
capacity. Machine planting of large areas is generally
practical.

This soil has limitations for nonfarm uses. Depth to
bedrock and the flaggy surface are limitations for onsite
waste disposal. If this soil is disturbed for construction,
management practices are needed in places to control
erosion and sediment.

This soil is in capability subclass Ills; woodland ordina-
tion symbol is 3f.

LfC—Lordstown flaggy siit loam, 8 to 15 percent
slopes. This sloping, moderately deep, well drained soil
is on side slopes of upland ridges and mountains. Slopes
are slightly convex. Areas of this soil are irregular in
shape and generally range from 3 to 60 acres in size.

Typically, the surface layer of this soil is very dark
grayish brown flaggy silt loam about 2 inches thick. The
upper part of the subsoil, to a depth of 10 inches, is
brownish yellow flaggy silt loam. The lower part of the
subsoil, to a depth of 20 inches, is pale brown channery
silt loam. The substratum, to a depth of 26 inches, is
brown very shaly silt loam. Olive gray shale bedrock is at
a depth of 26 inches.

Included with this soil in mapping are small areas of
Arnot, Oquaga, Bath, and nonflaggy Lordstown soils.

This soil is moderately permeable. Available water ca-
pacity is low to moderate. Where unlimed, this soil is
very strongly acid to strongly acid in the surface layer
and subsoil and strongly acid to medium acid in the
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substratum. Surface runoff is medium to rapid. Rooting
depth can be restricted by bedrock.

This soil has poor potential for cultivated crops, and
most areas are used for pasture and hay because of
flagstones and slope. It has good potential for pasture
and woodland. The depth to bedrock and the flaggy
surface are limitations for many nonfarm uses.

if cultivated crops are grown, the flaggy surface and
hazard of erosion need to be considered. Surface flag-
stones interfere with the seeding and harvesting of most
crops. Further erosion causes a shallower rooting depth
and lower available water capacity for plants. The use of
cover crops, including grasses and legumes in the crop-
ping system, and minimum tillage help to reduce runoff
and control erosion. If the topography is suitable, strip-
cropping can also be used. Incorporating crop residue
into the surface layer helps to maintain the content of
organic matter and to reduce clodding and crusting of
the soil.

When this soil is used for pasture, proper stocking
rates to maintain desirable plant species and rotation of
pasture are chief management needs. Optimum produc-
tion requires maintenance of fertility through periodic ap-
plications of nutrients.

A large acreage of this soil is wooded. Productivity is
moderately high, but rooting depth can be restricted by
bedrock. A management hazard is moderate seedling
mortality because of the low to moderate available water
capacity. Machine planting of large areas is generally
practical.

This soil has limitations for nonfarm uses. Depth to
bedrock is a limitation for onsite waste disposal. If this
soil is disturbed for construction, management practices
are needed in places to control erosion and sediment.

This soil is in capability subclass IVs; woodland ordina-
tion symbol is 3f.

LxB—Lordstown extremely stony silt loam, 3 to 8
percent slopes. This nearly level and gently sloping,
moderately deep, well drained soil is on ridgetops and
broad level mountaintops and hillside benches. Slopes
are slightly convex. Areas of this soil are irregular in
shape and generally range from 3 to 50 acres in size.
Stones cover about 15 to 30 percent of the surface.

Typically, the surface layer of this soil is very dark
grayish brown channery silt loam about 2 inches thick.
The upper part of the subsoil, to a depth of 10 inches, is
brownish yellow channery silt loam. The lower part of the
subsoil, to a depth of 20 inches, is pale brown channery
silt loam. The substratum, to a depth of 26 inches, is
brown very shaly silt loam. Olive gray shale bedrock is at
a depth of 26 inches.

Included with this soil in mapping are small areas of
Arnot, Oquaga, Bath, and nonstony Lordstown soils.

This soil is moderately permeable. Available water ca-
pacity is low to moderate. Where unlimed, this soil is
very strongly acid to strongly acid in the surface layer
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and subsoil and strongly acid to medium acid in the
substratum. Surface runoff is medium. Rooting depth can
be restricted by bedrock.

Most areas of this soil are used for woodland. This soil
has poor potential for cultivated crops and pasture and
good potential for woodland. Surface stones and depth
to bedrock are limitations for most nonfarm uses.

Almost all areas of this soil are wooded. Productivity is
moderately high, but rooting depth can be restricted by
bedrock. A management hazard is moderate seedling
mortality because of the low to moderate available water
capacity. This soil has equipment limitations for logging
operations because of numerous surface stones. Ma-
chine planting of areas is generally not practical because
of the stones.

This soil has limitations for most nonfarm uses. Sur-
face stones and depth to bedrock are limitations for
onsite waste disposal. This soil is in capability subclass
Vlis; woodland ordination symbol is 3x.

LxD—Lordstown extremely stony siit loam, 8 to 25
percent slopes. This gently sloping and moderately
steep, moderately deep, well drained soil is on side
slopes of upland ridges and mountainsides. Slopes are
slightly convex. Areas of this soil are irregular in shape
and generally range from 5 to 75 acres in size. Stones
cover about 15 to 30 percent of the surface.

Typically, the surface layer of this soil is very dark
grayish brown channery silt loam about 2 inches thick.
The upper part of the subsoil to a depth of 10 inches, is
brownish yellow channery silt loam. The lower part of the
subsoil, to a depth of 20 inches, is pale brown channery
silt loam. The substratum, to a depth of 26 inches, is
brown very shaly silt loam. Olive gray shale bedrock is at
a depth of 26 inches.

Included with this soil in mapping are small areas of
Arnot soils. Also included are small areas of Oquaga,
Bath, and nonstony Lordstown soils.

This soil is moderately permeable. Available water ca-
pacity is low to moderate. Where unlimed, this soil is
very strongly acid to strongly acid in the surface layer
and subsoil and strongly acid to medium acid in the
substratum. Surface runoff is medium to rapid. Rooting
depth can be restricted by bedrock.

Most areas of this soil are used for woodland. This soil
has poor potential for cultivated crops and pasture and
good potential for woodland. Surface stones and depth
to bedrock are limitations for most nonfarm uses.

Almost all areas of this soil are wooded. Productivity is
moderately high, but rooting depth can be restricted by
bedrock. A management hazard is moderate seedling
mortality because of the low to moderate available water
capacity. Logging roads, skid trails, and loading areas
should be constructed on the contour to reduce erosion.
Machine planting of areas is generally not practical be-
cause of the stones.
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The soil has limitations for most nonfarm uses. Sur-
face stones, slope, and depth to bedrock are limitations
for onsite waste disposal. If this soil is disturbed for
construction, management practices are needed in
places to control erosion and sediment.

This soil is in capability subclass Vlls; woodland ordi-
nation symbol is 3x.

McB—Mardin channery silt loam, 3 to 8 percent
slopes. This gently sloping, moderately well drained soil
is on broad rolling uplands. Slopes are convex and
smooth. Areas of this soil are irregular in shape and
range from 3 to more than 40 acres in size.

Typically, the surface layer of this soil is dark grayish
brown channery silt loam about 2 inches thick. The
upper part of the subsoil, to a depth of about 20 inches,
is yellowish brown and dark brown channery silt loam.
The lower part of the subsoil, to a depth of 60 inches, is
brown, very firm and brittle channery loam.

Included with this soil in mapping are small areas of
Volusia and sloping Mardin soils. Also included are a few
scattered areas of Wellsboro and Bath soils.

This soil is slowly permeable. Available water capacity
is very low to moderate. Surface runoff is medium. The
subsoil has a fragipan at a depth of about 20 inches.
This soil has a seasonal high water table at a depth of
18 to 36 inches for long periods during wet seasons.
Rooting depth is restricted by the fragipan. Where un-
limed, this soil is very strongly acid to medium acid
throughout the profile.

Most areas of this soil are cultivated or in pasture. A
few small areas are used for building sites. This soil is
well suited to cultivated crops and pasture. It has good
potential for trees. Slow permeability of the lower part of
the subsoil and the seasonal high water table limit many
nonfarm uses.

If cultivated crops are grown, the hazard of erosion is
moderate. The use of cover crops, including grasses and
legumes in the cropping system, and minimum tillage
help to reduce runoff and control erosion. Diversions and
covered drains are needed to help remove excess water
and to allow for timely tillage.

This Mardin soil has good potential for pasture. Con-
trolling grazing is the major concern in management. If
the pasture is grazed when the soil is wet, the surface
layer is subject to compaction. Proper stocking rates to
maintain desirable plant species, rotation of pasture, de-
ferment of grazing, and restricted grazing during wet
periods are chief management needs.

This soil is suited to trees, and a moderate acreage is
wooded. Productivity is moderately high. Removal of un-
desirable species helps increase production. Use of
equipment is restricted during wet seasons because of
the seasonal high water table. Machine planting of the
larger areas is practical.

This soil has limitations for nonfarm uses. The siow
permeability and the seasonal high water table are limita-
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tions for onsite waste disposal. The seasonal high water
table is a potential hazard for buildings with subsurface
basements. When buildings with basements are con-
structed on this soil, foundation drains with proper out-
lets should be used to prevent seepage of water into the
basements.

This soil is in capability subclass llw; woodland ordina-
tion symbol is 30.

McC—Mardin channery silt loam, 8 to 15 percent
slopes. This sloping, moderately well drained soil is on
broad rolling uplands. Slopes are generally smooth and
slightly convex. Areas of this soil are irregular in shape
and range from 3 to more than 30 acres in size.

Typically, the surface layer of this soil is dark grayish
brown channery silt loam about 2 inches thick. The
upper part of the subsoil, to a depth of about 20 inches,
is yellowish brown and dark brown channery silt loam.
The lower part of the subsoil, to a depth of 60 inches, is
brown, very firm and brittle channery loam.

Included with this soil in mapping are small areas of
Volusia and gently sloping Mardin soils. Also included
are a few scattered areas of Wellsboro and Bath soils.

This soil is slowly permeable. Available water capacity
is very low to moderate. Surface runoff is medium to
rapid. The subsoil has a fragipan at a depth of about 20
inches. This soil has a seasonal high water table at a
depth of 18 to 36 inches of the surface for long periods
during wet seasons. Rooting depth is restricted by the
fragipan. Where unlimed, this soil is very strongly acid to
medium acid throughout.

Most areas of this soil are cultivated or in pasture. A
few small areas are used for building sites. This soil is
suited to cultivated crops and pasture. It has good po-
tential for trees. Slow permeability in the lower part of
the subsoil and a seasonal high water table limit many
nonfarm uses.

If cultivated crops are grown, the hazard of erosion is
severe. The use of cover crops, including grasses and
legumes in the cropping system, and minimum tillage
help to reduce runoff and control erosion. Diversions and
covered drains are needed to help remove excess water
and to allow for timely tillage.

This Mardin soil has good potential for pasture. Con-
trolling grazing is the major concern in management. If
the pasture is grazed when the soil is wet, the surface
layer is subject to compaction. Proper stocking rates to
maintain desirable plant species, rotation of pasture, de-
ferment of grazing, and restricted grazing during wet
periods are chief management needs.

This soil is suited to trees, and a medium acreage is
wooded. Productivity is moderately high. Removal of un-
desirable species helps to increase production. Use of
equipment is restricted during wet seasons because of
the seasonal high water table. Machine planting of the
larger areas is practical.
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This soil has limitations for most nonfarm uses. Slow
permeability and the seasonal high water table are limita-
tions for onsite waste disposal. The seasonal high water
table is a potential hazard for buildings with subsurface
basements. When buildings with basements are con-
structed on this soil, foundation drains with proper out-
lets should be used to prevent seepage of water into the
basements.

This soil is in capability subclass lile; woodland ordina-
tion symbol is 3o.

McD—Mardin channery silt loam, 15 to 25 percent
slopes. This moderately steep, moderately well drained
soil is on side slopes of ridges and ravines. Slopes are
slightly convex. Areas of this soil are generally long and
narrow in shape and range from 3 to more than 20 acres
in size.

Typically, the surface layer of this soil is dark grayish
brown channery silt loam about 2 inches thick. The
upper part of the subsoil, to a depth of about 20 inches,
is yellowish brown and dark brown channery silt loam.
The lower part of the subsoil, to a depth of about 60
inches, is brown, very firm and brittle channery loam.

Included with this soil in mapping are small areas of
Bath, Volusia, and sloping Mardin soils. Also included
are a few scattered areas of Wellsboro and flaggy
Mardin soils.

This soil is slowly permeable. Available water capacity
is very low to moderate. Surface runoff is rapid. The
subsoil has a fragipan at a depth of about 20 inches.
This soil has a seasonal high water table at a depth of
18 to 36 inches for long periods during wet seasons.
Rooting depth is restricted by the fragipan. Where un-
limed, this soil is very strongly acid to medium acid
throughout the profile.

Most areas of this soil are in pasture or woodland. A
few small areas are in cultivated crops. This soil has fair
potential for farming. It is suited to woodland. Slow per-
meability in the lower part of the subsoil, a seasonal high
water table, and slope are limitations for most nonfarm
uses.

If cultivated crops are grown, the hazard of erosion is
very severe. The use of cover crops, including grasses
and legumes in the cropping system, and minimum til-
lage help to reduce runoff and control erosion. Diver-
sions and covered drains are needed to help remove
excess water and to allow for timely tillage.

This Mardin soil has fair potential for pasture. Control-
ling grazing is the major concern in management. If the
pasture is grazed when the soil is wet, the surface layer
is subject to compaction. Proper stocking rates to main-
tain desirable plant species, rotation of pasture, defer-
ment of grazing, and restricted grazing during wet peri-
ods are chief management needs.

This soil is suited to trees, and a medium acreage is
wooded. Productivity is moderately high. Removal of un-
desirable species helps to increase production. All log-
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ging roads, skid trails, and loading areas should be con-
structed on the contour to reduce erosion. Use of equip-
ment is restricted because of slope and the seasonal
high water table. Machine planting of the larger areas is
practical.

This soil has limitations for most nonfarm uses. Slow
permeability, slope, and the seasonal high water table
are limitations for waste disposal. The seasonal high
water table is a potential hazard for buildings with sub-
surface basements. When buildings with basements are
constructed on this soil, foundation drains with proper
outlets should be used to prevent seepage of water into
the basements. If this soil is disturbed for construction,
management practices are needed in places to control
erosion and sediment.

This soil is in capability subclass IVe; woodland ordina-
tion symbol is 3r.

MfB—Mardin flaggy silt loam, 3 to 8 percent
slopes. This gently sloping, moderately well drained soil
is on broad rolling uplands. Slopes are convex and
smooth. Areas of this soil are irregular in shape and
range from 3 to more than 30 acres in size.

Typically, the surface layer of this soil is dark grayish
brown flaggy silt loam about 2 inches thick. The upper
part of the subsoil, to a depth of about 20 inches, is
yellowish brown flaggy silt loam and dark brown chan-
nery silt loam. The lower part of the subsoil, to a depth
of 60 inches, is brown, very firm and brittle channery
loam.

Included with this soil in mapping are small areas of
Volusia and Bath soils. Also included are a few scattered
areas of Wellsboro and nonflaggy soils.

This soil is slowly permeable. Available water capacity
is very low to moderate. Surface runoff is medium. The
subsoil has a slowly permeable fragipan at a depth of
about 20 inches. This soil has a seasonal high water
table at a depth of 18 to 36 inches for long periods
during wet seasons. Rooting depth is restricted by the
fragipan. Where unlimed, this soil is very strongly acid to
medium acid.

Most areas of this soil are cultivated or in pasture. A
few small areas are used for building sites. This soil has
fair potential for cultivated crops, however, surface flag-
stones may interfere with the seeding and harvesting of
crops (fig. 12). This soil is suited to pasture or hayland. It
has good potential for trees. Slow permeability in the
lower part of the subsoil, the seasonal high water table,
and flagstones on the surface limit this soil for many
nonfarm uses.

If cultivated crops are grown, the hazard of erosion is
moderate. The use of cover crops, including grasses and
legumes in the cropping system, and minimum tillage
help to reduce runoff and control erosion. Diversions and
covered drains are needed to help remove excess water
and to allow for timely tillage.

This Mardin soil has good potential for pasture. Con-
trolling grazing is the major concern in management. If
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Figure 12.—Typical area of Mardin flaggy silt loam, 3 to 8 percent
slopes. Surface flagstones may interfere with the seeding and
harvesting of crops.
the pasture is grazed when the soil is wet, the surface
layer is subject to compaction. Proper stocking rates to
maintain desirable plant species, rotation of pasture, de-
ferment of grazing, and restricted grazing during wet

periods are chief management needs.

This soil is suited to trees, and a medium acreage is
wooded. Productivity is moderately high. Removal of un-
desirable species helps to increase production. Use of
equipment is restricted during wet seasons because of
the seasonal high water table. Machine planting of the
larger areas is practical.

This soil has limitations for most nonfarm uses. The
slow permeability, flagstones on the surface, and a sea-
sonal high water table are limitations for onsite waste
disposal. The seasonal high water table is a potential
hazard for buildings with subsurface basements. When
buildings with basements are constructed on this soil,
foundation drains with proper outlets should be used to
prevent seepage of water into the basements.

This soil is in capability subclass llls; woodland ordina-
tion symbol is 3o0.

MfC—Mardin flaggy silt loam, 8 to 15 percent
slopes. This sloping, moderately well drained soil is on
broad rolling uplands. Slopes are generally smooth and
slightly convex. Areas of this soil are irregular in shape
and range from 3 to more than 30 acres in size.

Typically, the surface layer of this soil is dark grayish
brown flaggy silt loam about 2 inches thick. The upper
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part of the subsoil, to a depth of about 20 inches, is
yellowish brown flaggy silt loam and dark brown chan-
nery silt loam. The lower part of the subsoil, to a depth
of 60 inches, is brown, very firm and brittle channery
loam.

Included with this soil in mapping are small areas of
Volusia and Bath soils. Also included are a few scattered
areas of Wellsboro and nonflaggy soils.

This soil is siowly permeable. Available water capacity
is very low to moderate. Surface runoff is medium to
rapid. The subsoil has a fragipan at a depth of about 20
inches. This soil has a seasonal high water table at a
depth of 18 to 36 inches for long periods during wet
seasons. Rooting depth is restricted by the fragipan.
Where unlimed, this soil is very strongly acid to medium
acid throughout.

Most areas of this soil are in hayland or pasture. A few
small areas are in cultivated crops. This soil has only fair
potential for cultivated crops because of the surface flag-
stones and slope. It is suited to pasture. The surface
flagstones interfere in places with the seeding and har-
vesting of crops. This soil has good potential for trees.
Slow permeability in the lower part of the subsoil, a
seasonal high water table, flagstones on the surface,
and slope limit this soil for many nonfarm uses.

If cultivated crops are grown, the hazard of erosion is
severe. The use of cover crops, including grasses and
legumes in the cropping system, and minimum tillage
help to reduce runoff and control erosion. Diversions and
covered drains are needed to help remove excess water
and to allow for timely tillage.

This Mardin soil has good potential for pasture. Con-
trolling grazing is the major concern in management. If
the pasture is grazed when the soil is wet, the surface
layer is subject to compaction. Proper stocking rates to
maintain desirable plant species, rotation of pasture, de-
ferment of grazing, and restricted grazing during wet
periods are chief management needs.

This soil is suited to trees, and a medium acreage is
wooded. Productivity is moderately high. Removal of un-
desirable species helps to increase production. Use of
equipment is restricted during wet seasons because of
the seasonal high water table. Machine planting of the
larger areas is practical.

This soil has limitations for most nonfarm uses. Slow
permeability and the seasonal high water table are limita-
tions for onsite waste disposal. The seasonal high water
table is a potential hazard for buildings with subsurface
basements. When buildings with basements are con-
structed on this soil, foundation drains with proper out-
lets should be used to prevent seepage of water into the
basements.

This soil is in capability subclass IVs; woodland ordina-
tion symbol is 3o0.

MhB—Mardin extremely stony siit loam, 3 to 8 per-
cent slopes. This gently sloping, moderately well
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drained soil is on broad rolling uplands. Slopes are
convex and smooth. Areas of this soil are irregular in
shape and range from 5 to more than 50 acres in size.
Stones cover about 15 to 30 percent of the surface.

Typically, the surface layer of this soil is dark grayish
brown channery silt loam about 2 inches thick. The
upper part of the subsoil, to a depth of about 20 inches,
is yellowish brown and dark brown channery silt loam.
The lower part of the subsoil, to a depth of 60 inches, is
brown, very firm and brittle channery loam.

Included with this soil in mapping are small areas of
Volusia and Bath soils. Also included are a few scattered
areas of Wellsboro and nonstony soils.

This soil is slowly permeable. Available water capacity
is very low to moderate. Surface runoff is medium. The
subsoil has a fragipan at a depth of about 20 inches.
This soil has a seasonal high water table at a depth of
18 to 36 inches for long periods during wet seasons.
Rooting depth is restricted by the fragipan. Where un-
limed, this soil is very strongly acid to medium acid
throughout.

Most areas of this soil are in woodland. A few small
areas are used for building sites. This soil has poor
potential for cultivated crops or pasture because of the
extremely stony surface. It is well suited to woodland
and has good potential for trees. Slow permeability in the
lower part of the subsoil and a seasonal high water table
limit most nonfarm uses.

This Mardin soil is suited to trees, and a large acreage
is wooded. Productivity is moderately high. Removal of
undesirable species helps to increase production. Use of
equipment is restricted because of surface stones and
the seasonal high water table. Machine planting is not
practical.

This soil has limitations for most nonfarm uses.

The slow permeability, the seasonal high water table,
and extremely stony surface are limitations for onsite
waste disposal. The seasonal high water table is a po-
tential hazard for buildings with subsurface basements.
When buildings with basements are constructed on this
soil, foundation drains with proper outlets should be used
to prevent seepage of water into the basements.

This soil is in capability subclass Vlis; woodiand ordi-
nation symbol is 3x.

MhD—Mardin extremely stony silt loam, 8 to 25
percent slopes. This sloping and moderately steep,
moderately well drained soil is on side slopes of ridges
and ravines. Slopes are slightly convex. Areas of this soil
are irregular in shape and range from 5 to more than 50
acres in size. Stones cover about 15 to 30 percent of the
surface.

Typically, the surface layer of this soil is dark grayish
brown channery silt loam about 2 inches thick. The
upper part of the subsoil, to a depth of about 20 inches,
is yellowish brown and dark brown channery silt loam.
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The lower part of the subsoil, to a depth of 60 inches, is
brown, very firm and brittle channery loam.

Included with this soil in mapping are small areas of
Volusia and Bath soils. Also included are a few scattered
areas of Wellsboro soils and nonstony soils.

This soil is slowly permeable. Available water capacity
is very low to moderate. Surface runoff is medium to
rapid. The subsoil has a fragipan at a depth of about 20
inches. This soil has a seasonal high water table at a
depth of 18 to 36 inches for long periods during wet
seasons. Rooting depth is restricted by the fragipan.
Where unlimed, this soil is very strongly acid to medium
acid throughout.

Most areas of this soil are in woodland. A few small
areas are in pasture. This soil has poor potential for
cultivated crops or pasture because of the extremely
stony surface. It is suited to woodland and has good
potential for trees. Slow permeability in the lower part of
the subsoil limits this soil for many nonfarm uses.

This Mardin soil is suited to trees, and a large acreage
is wooded. Productivity is moderately high. Removal of
undesirable species helps to increase production. During
harvesting, all logging roads, skid trails, and loading
areas should be constructed on the contour to help
control erosion. Use of equipment is restricted during
wet seasons because of the seasonal high water table,
slope, and the extremely stony surface. Machine planting
is not practical.

This soil has limitations for most nonfarm uses.

The slow permeability, stony surface, and the seasonal
high water table are limitations for onsite waste disposal.
The seasonal high water table is a potential hazard for
buildings with subsurface basements. When buildings
with basements are constructed on this soil, foundation
drains with proper outlets should be used to prevent
seepage of water into the basements.

This soil is in capability subclass Vlls; woodland ordi-
nation symbol is 3x.

MK—Medisaprists and Medlhemists. These nearly
level, deep, very poorly drained organic soils are in
swamps, on mountaintops, and on rolling uplands. Areas
of these soils are irregular or oval in shape and range
from about 3 to more than 50 acres in size. Individual
areas can contain only Medisaprists, only Medihemists,
or a combination of both soils. They are made up of
about 40 percent Medisaprists and about 35 percent
Medihemists.

The surface layer of Medisaprists is dark reddish
brown to black muck 10 to 51 or more inches thick. The
underlying layers of organic material, to a depth of 51
inches or more, consist of highly decomposed woody
fragments, herbaceous material, or sphagnum peat.

The surface layer of Medihemists is dark reddish
brown to black mucky peat 10 to 51 or more inches
thick. The underlying layers of organic material, to a
depth of 51 inches or more, consist of partially decom-
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posed woody fragments, herbaceous material, and
sphagnum peat.

Included with these soils in mapping are areas that
have less than 51 inches of organic soil over mineral
soils or bedrock. Also included are areas of Norwich
soils and areas of organic soils that have unrubbed fiber
content of more than two-thirds of the volume. The in-
cluded areas in this unit are larger in size than included
areas in most units in this survey.

These soils have a water table at or near the surface
during most of the year. Bedrock is generally deeper
than 5 feet. Reaction is extremely acid to strongly acid.

Most areas of these soils are in cattails, blueberry
bushes, and sphagnum moss or are in black and red
spruce and hemlock (fig. 13). These soils have poor
potential for most uses. Wetland wildlife habitat is a
potential use. Small areas of Medihemists that can be
drained have potential as a source of commercial peat.
Several areas have been used for this purpose. The
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seasonal water table and organic nature of these soils
are limitations for most other uses.
No capability subclass or woodland ordination symbol

has been assigned to this map unit.

MrA—Morris channery loam, 0 to 3 percent slopes.
This nearly level, somewhat poorly drained soil is on
broad uplands. Slopes are generally plane. Areas of this
soil are irregular in shape and range from about 3 to
more than 30 acres in size.

Typically, the surface layer of this soil is dark grayish
brown channery loam about 10 inches thick. The upper
part of the subsoil, to a depth of 15 inches, is dark
brown channery loam. The lower part of the subsoil, to a
depth of 65 inches, is reddish brown and dark brown,
very firm and brittle gravelly loam and gravelly silt loam.

Figure 13.—Typical area of Medisaprists and Medihemists. Some of these areas are drained and mined as sources of commercial peat.
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Included with this soil in mapping are a few areas of
Waelisboro, Norwich, Chippewa, and Volusia soils. Also
included are scattered areas of soils that have a more
clayey subsoil.

This soil is slowly permeable. Available water capacity
is very low. Surface runoff is slow. The subsoil has a
fragipan at a depth of about 12 to 20 inches. This soil
has a seasonal high water table at a depth of 6 to 18
inches for long periods during wet seasons. Rooting
depth is restricted by the fragipan. Where unlimed, this
soil is very strongly acid to medium acid in the surface
layer and upper part of the subsoil and strongly acid to
slightly acid in the lower part of the subsoil.

Most areas of this soil are used for pasture or hay
because of wetness. A few areas are in cultivated crops.
This soil is suited to grass and pasture but can be used
for cultivated crops if managed properly. It has good
potential for trees. The seasonal high water table and
slowly permeable subsoil limit this soil for many nonfarm
uses.

If cultivated crops are grown, the hazard of erosion is
slight. The use of cover crops, crop residue, grasses and
legumes in the cropping system, minimum tillage, and
sod waterways help to reduce runoff and maintain the
content of organic matter. Open and covered drains are
needed to help remove excess water and to allow for
timely tillage. The channery surface can interfere with
the seeding and harvesting of some crops.

This Morris soil has good potential for pasture. Con-
trolling grazing is the major concern of management. If
the pasture is grazed when the soil is wet, the surface
layer is subject to compaction. Proper stocking rates to
maintain desirable plant species, rotation of pasture, de-
ferment of grazing, and restricted grazing during wet
periods are chief management needs.

This soil is suited to trees. A small acreage is wooded,
and much of the idle acreage is reverting to trees. Pro-
ductivity is moderately high. Removal of undesirable spe-
cies helps to increase production. Use of equipment is
restricted during wet seasons because of the seasonal
high water table. Machine planting of the larger areas is
practical.

This soil has limitations for most nonfarm uses. The
slow permeability and the seasonal high water table are
limitations for onsite waste disposal. The seasonal high
water table is a potential hazard for buildings with sub-
surface basements. When buildings with basements are
constructed on this soil, foundation drains with proper
outlets should be used to prevent seepage of water into
the basements.

This soil is in capability subclass Hllw; woodland ordina-
tion symbol is 3w.

MrB—Morris channery loam, 3 to 8 percent slopes.
This gently sloping, somewhat poorly drained soil is on
broad rolling uplands. Slopes are generally uniform.
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Areas of this soil are irregular in shape and range from
about 3 to more than 60 acres in size.

Typically, the surface layer of this soil is dark grayish
brown channery loam about 10 inches thick. The upper
part of the subsoil, to a depth of 15 inches, is dark
brown channery loam. The lower part of the subsoil, to a
depth of 65 inches, is reddish brown and dark brown,
very firm and brittle gravelly loam and gravelly silt loam.

Included with this soil in mapping are a few areas of
Wellsboro, Chippewa, and Volusia soils. Also included
are scattered areas of soils that have a more clayey
subsoil.

This soil is slowly permeable. Available water capacity
is very low. Surface runoff is medium. The subsoil has a
fragipan at a depth of about 12 to 20 inches. This soil
has a seasonal high water table at a depth of 6 to 18
inches for long periods during wet seasons. Rooting
depth is restricted by the fragipan. Where unlimed, this
soil is very strongly acid to medium acid in the surface
layer and upper part of the subsoil and strongly acid to
slightly acid in the lower part of the subsoil.

Most areas of this soil are used for hay or pasture
because of wetness. A few areas are used for cultivated
crops. This soil is suited to grass and pasture but can be
used for cultivated crops if properly managed. It has
good potential for trees. The seasonal high water table
and slowly permeable subsoil limit this soil for many
nonfarm uses.

If cultivated crops are grown, the hazard of erosion is
moderate. The use of cover crops, including grasses and
legumes in the cropping system, contour stripcropping,
minimum tillage, and sod waterways help to reduce
runoff and control erosion. Diversions and covered
drains are needed to help remove excess water and to
allow for timely tillage. The channery surface may inter-
fere with the seeding and harvesting of some crops.

This Morris soil has good potential for pasture. Con-
trolling grazing is the major concern in management. If
the pasture is grazed when the soil is wet, the surface
layer is subject to compaction. Proper stocking rates to
maintain desirable plant species, rotation of pasture, de-
ferment of grazing, and restricted grazing during wet
periods are chief management needs.

This soil is suited to trees. A small acreage is wooded,
and much of the idle acreage is reverting to trees. Pro-
ductivity is moderately high. Removal of undesirable spe-
cies helps to increase production. During harvesting,
roads should be constructed on the contour to reduce
erosion. Use of equipment is restricted during wet sea-
sons because of the seasonal high water table. Machine
planting of the larger areas is practical.

This soil has limitations for most nonfarm uses. The
slow permeability and the seasonal high water table are
limitations for onsite waste disposal. The seasonal high
water table is a potential hazard for buildings with sub-
surface basements. When buildings with basements are
constructed on this soil, foundation drains with proper
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outlets should be used to prevent seepage of water into
the basements.

This soil is in capability subclass lliw; woodland ordina-
tion symbol is 3w.

MrC—Morris channery loam, 8 to 18 percent
slopes. This sloping, somewhat poorly drained soil is on
side slopes of upland ridges and in seep areas on hill-
sides. Slopes are generally uniform. Areas of this soil are
irregular in shape and range from about 3 to more than
40 acres in size.

Typically, the surface layer of this soil is dark grayish
brown channery loam about 10 inches thick. The upper
part of the subsoil, to a depth of about 15 inches, is dark
brown channery loam. The lower part of the subsoil, to a
depth of 65 inches, is reddish brown and dark brown,
very firm and brittle gravelly loam and gravelly silt ioam.

Included with this soil in mapping are a few areas of
Welisboro and Volusia soils and a few areas of Morris
soils that have flagstones on the surface. Also included
are scattered areas of Morris soils that are moderately
steep.

This soil is slowly permeable. Available water capacity
is very low. Surface runoff is rapid. The subsoil has a
fragipan at a depth of about 12 to 20 inches. This soil
has a seasonal high water table at a depth of 6 to 18
inches for long periods during wet seasons. Rooting
depth is restricted by the fragipan. Where unlimed, this
soil is very strongly acid to medium acid in the surface
layer and upper part of subsoil and strongly acid to
slightly acid in the lower part of the subsoil.

Most areas of this soil are used for pasture or hay. A
few areas are in cultivated crops. This soil is suited to
grass and pasture but can be used for cultivated crops if
properly managed. It has good potential for trees. The
seasonal high water table, slowly permeable subsoil, and
slope limit many nonfarm uses of this soil.

If cultivated crops are grown, the hazard of erosion is
severe. The use of cover crops, including grasses and
legumes in the cropping system, contour stripcropping,
minimum tillage, and sod waterways help to reduce
runoff and control erosion. Diversions and covered
drains are needed to help remove excess water and to
allow for timely tillage.

This Morris soil has good potential for pasture. Con-
trolling grazing is the major concern in management. If
the pasture is grazed when the soil is wet, the surface
layer is subject to compaction. Proper stocking rates to
maintain desirable plant species, rotation of pasture, de-
ferment of grazing, and restricted grazing during wet
periods are chief management needs.

This soil is suited to trees. A small acreage is wooded,
and much of the idle acreage is reverting to trees. Pro-
ductivity is moderately high. Removal of undesirable spe-
cies helps to increase production. During harvesting,
roads should be constructed on the contour to reduce
erosion. Use of equipment is restricted during wet sea-
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sons because of the seasonal high water table. Machine
planting of the larger areas is practical.

This soil has limitations for most nonfarm uses. The
slow permeability, slope, and the seasonal high water
table are limitations for onsite waste disposal. The sea-
sonal high water table is a potential hazard for buildings
with subsurface basements. When buildings with base-
ments are constructed on this soil, foundation drains with
proper outlets should be used to prevent seepage of
water into the basements.

This soil is in capability subclass lile; woodland ordina-
tion symbol is 3w.

MsB—Morris flaggy loam, 3 to 8 percent slopes.
This gently sloping, somewhat poorly drained soil is on
broad level uplands. Slopes are generally uniform. Areas
of this soil are irregular in shape and range from about 3
to more than 35 acres in size.

Typically, the surface layer of this soil is dark grayish
brown flaggy loam about 10 inches thick. The upper part
of the subsoil, to a depth of about 15 inches, is dark
brown channery loam. The lower part of the subsoil, to a
depth of 65 inches, is reddish brown and dark brown,
very firm and brittle channery loam and channery silt
loam.

Included with this soil in mapping are a few areas of
Wellsboro and Chippewa soils and a few areas of slop-
ing Morris soils. Also included are scattered areas of
nonflaggy Morris soils.

This soil is slowly permeable. Available water capacity
is very low. Surface runoff is medium. The subsoil has a
fragipan at a depth of about 12 to 20 inches. This soil
has a seasonal high water table at a depth of 6 to 18
inches for long periods during wet seasons. Rooting
depth is restricted by the fragipan. Where unlimed, this
soil is very strongly acid to medium acid in the surface
layer and upper part of the subsoil and strongly acid to
slightly acid in the lower part of the subsoil.

Most areas of this soil are used for pasture or hay. A
few areas are in cultivated crops. This soil is suited to
grass and pasture but can be used for cultivated crops if
properly managed. It has good potential for trees. The
seasonal high water table, flaggy surface, and slowly
permeable subsoil limit this soil for many nonfarm uses.

If cultivated crops are grown, the hazard of erosion is
moderate. The use of cover crops, including grasses and
legumes in the cropping system, contour stripcropping,
minimum tillage, and sod waterways help to reduce
runoff and control erosion. Diversions and covered
drains are needed to help remove excess water and to
allow for timely tillage. Surface flagstones can interfere
with seeding and harvesting of some crops.

This Morris soil has good potential for pasture. Con-
trolling grazing is the major concern in management. If
the pasture is grazed when the soil is wet, the surface
layer is subject to compaction. Proper stocking rates to
maintain desirable plant species, rotation of pasture, de-
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ferment of grazing, and restricted grazing during wet
periods are chief management needs.

This soil is suited to trees. A medium acreage is
wooded, and much of the idle acreage is reverting to
trees. Productivity is moderately high. Removal of unde-
sirable species helps to increase production. During har-
vesting, roads should be constructed on the contour to
reduce erosion. Use of equipment is restrictd during wet
seasons because of the seasonal high water table. Ma-
chine planting of the larger areas is practical.

This soil has limitations for most nonfarm uses. The
slow permeability and seasonal high water table are limi-
tations for onsite waste disposal. The seasonal high
water table is a potential hazard for buildings with sub-
surface basements. When buildings with basements are
constructed on this soil, foundation drains with proper
outlets should be used to prevent seepage of water into
the basements.

This soil is in capability subclass 1Vs; woodland ordina-
tion symbol is 3w.

MsC—Morris flaggy loam, 8 to 15 percent slopes.
This sloping, somewhat poorly drained soil is on side
slopes of rolling uplands and in seep areas on hillsides.
Slopes are generally uniform. Areas of this soil are irreg-
ular in shape and range from about 3 to more than 30
acres in size.

Typically, the surface layer of this soil is dark grayish
brown flaggy loam about 10 inches thick. The upper part
of the subsoil, to a depth of about 15 inches, is dark
brown channery loam. The lower part of the subsoil, to a
depth of about 65 inches, is reddish brown and dark
brown, very firm and brittle channery loam and channery
silt loam.,

Included with this soil in mapping are a few areas of
Wellsboro and Volusia soils and a few areas of gently
sloping and steep Morris soils. Also included are scat-
tered areas of nonflaggy Morris soils.

This soil is slowly permeable. Available water capacity
is very low. Surface runoff is rapid. The subsoil has a
fragipan at a depth of about 12 to 20 inches. This soil
has a seasonal high water table at a depth of 6 to 18
inches for long periods during wet seasons. Rooting
depth is restricted by the fragipan. Where unlimed, this
soil is very strongly acid to medium acid in the surface
layer and the upper part of the subsoil and strongly acid
to slightly acid in the lower part of the subsoil.

Most areas of this soil are used for pasture or hay. A
few areas are in cultivated crops. This soil is suited to
grass and pasture but can be used for crops if properly
managed. It has good potential for trees. The seasonal
high water table, surface flagstones, slowly permeable
subsoil, and slope limit this soil for many nonfarm uses.

If cultivated crops are grown, the hazard of erosion is
moderate. The use of cover crops, including grasses and
legumes in the cropping system, contour stripcropping,
minimum tillage, and sod waterways help to reduce
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runoff and control erosion. Diversions and covered
drains are needed to help remove excess water and to
allow for timely tillage. Surface flagstones may interfere
with seeding and harvesting of some crops.

This Morris soil has good potential for pasture. Con-
trolling grazing is the major concern in management. If
the pasture is grazed when the soil is wet, the surface
layer is subject to compaction. Proper stocking rates to
maintain desirable plant species, rotation of pasture, de-
ferment of grazing, and restricted grazing during wet
periods are chief management needs.

This soil is suited to trees. A medium acreage is
wooded, and much of the idle acreage is reverting to
trees. Productivity is moderately high. Removal of unde-
sirable species helps to increase production. Use of
equipment is restricted during wet seasons because of
the seasonal high water table. Machine planting of the
larger areas is practical.

This soil has limitations for most nonfarm uses. The
slow permeability and seasonal high water table are limi-
tations for onsite waste disposal. The seasonal high
water table is a potential hazard for buildings with sub-
surface basements. When buildings with basements are
constructed on this soil, foundation drains with proper
outlets should be used to prevent seepage of water into
the basements.

This soil is in capability subclass IVs; woodland ordina-
tion symbol is 3w.

MxB—Morris extremely stony loam, 0 to 8 percent
slopes. This nearly level and gently sloping, somewhat
poorly drained soil is on broad upland ridges. Slopes are
generally uniform. Areas of this soil are irregular in shape
and range from about 3 to more than 100 acres in size.
Stones cover about 15 to 30 percent of the surface.

Typically, the surface layer of this soil is dark grayish
brown channery loam about 2 inches thick. The upper
part of the subsoil, to a depth of about 15 inches, is dark
brown channery loam. The lower part of the subsoil, to a
depth of about 65 inches, is reddish brown and dark
brown, very firm and brittle channery ioam and channery
silt loam.

Included with this soil in mapping are a few areas of
Wellsboro, Chippewa, and Volusia soils. Also included
are scattered areas of nonstony Morris soils.

This soil is slowly permeable. Available water capacity
is very low. Surface runoff is siow to moderate. The
subsoil has a fragipan at a depth of 12 to 20 inches.
This soil has a seasonal high water table at a depth of 6
to 18 inches for long periods during wet seasons. Root-
ing depth is restricted by the fragipan. Where unlimed,
this soil is very strongly acid to medium acid in the
surface layer and upper part of the subsoil and strongly
acid to slightly acid in the lower part of the subsoil.

Most areas of this soil are wooded. A few areas are in
pasture. The soil is suited to woodland. Because of the
extremely stony surface, the soil is not suited to cultivat-
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ed crops and pasture. This soil has fair potential for
trees. The seasonal high water table, surface stones,
and slowly permeable subsoil limit this soil for many
nonfarm uses.

This Morris soil is suited to trees. A large acreage is
wooded, and much of the idle acreage is reverting to
trees. Productivity is moderately high. Removal of unde-
sirable species helps to increase production. Use of
equipment is restricted during wet seasons because of
the seasonal high water table.

This soil has limitations for most nonfarm uses. The
slow permeability, surface stones, and a seasonal high
water table are limitations for onsite waste disposal. The
seasonal high water table is a potential hazard for build-
ings with subsurface basements.

This soil is in capability subclass VlIs; woodland ordi-
nation symbol is 3x.

MxD—Morris extremely stony loam, 8 to 25 per-
cent slopes. This sloping and moderately steep, some-
what poorly drained soil is on side slopes of upland
ridges. Slopes are generally uniform. Areas of this soil
are irregular in shape and range from about 5 to more
than 50 acres in size. Stones cover about 15 to 30
percent of the surface.

Typically, the surface layer of this soil is dark grayish
brown channery loam about 2 inches thick. The upper
part of the subsoil, to a depth of about 15 inches, is dark
brown channery loam. The lower part of the subsoil, to a
depth of 65 inches, is reddish brown and dark brown,
very firm and brittle channery loam and channery silt
loam.

Included with this soil in mapping are a few areas of
Wellsboro and Volusia soils and a few areas of nonstony
Morris soils.

This soil is slowly permeable. Available water capacity
is very low. Surface runoff is moderate to rapid. The
subsoil has a fragipan at a depth of about 12 to 20
inches. This soil has a seasonal high water table at a
depth of 6 to 18 inches for long periods during wet
seasons. Rooting depth is restricted by the fragipan.
Where unlimed, this soil is very strongly acid to medium
acid in the surface layer and upper part of the subsoil
and strongly acid to slightly acid in the lower part of the
subsoil.

Most areas of this soil are wooded. This soil is suited
to woodland. It is not suited to cultivated crops and
pasture because of the extremely stony surface and
slope. It has fair potential for growing trees. The season-
al high water table, stony surface, slowly permeable sub-
soil, and slope limit this soil for most nonfarm uses.

This Morris soil is suited to trees. A large acreage is
wooded, and much of the idle acreage is reverting to
trees. Productivity is moderately high. Removal of unde-
sirable species helps to increase production. During har-
vesting, roads should be constructed on the contour to
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reduce erosion. Use of equipment is restricted during wet
seasons because of the seasonal high water table.

This soil has limitations for most nonfarm uses. The
slow permeability, surface stones, a seasonal high water
table, and slope are limitations for onsite waste disposal.
The seasonal high water table is a potential hazard for
buildings with subsurface basements. When buildings
with basements are constructed on this soil, foundation
drains with proper outlets should be used to prevent
seepage of water into the basements.

This soil is in capability subclass Vils; woodland ordi-
nation symbol is 3x.

NcA—Norwich and Chippewa channery siit loams,
0 to 3 percent slopes. These nearly level, very poorly
drained and poorly drained soils are on flat to slightly
concave, glaciated uplands. Areas of these soils are
irregular in shape and generally range from 3 to 25 acres
in size. These soils are not shown separately on the soil
map because of their similarity in use and management
and their adjacent position on the landscape. Individual
areas can contain only the Norwich soil, only the Chippe-
wa soil, or any combination of the two. Approximately 40
percent of the map unit is Norwich soil and 35 percent is
Chippewa soil.

Typically, the surface layer of the Norwich soil is dark
gray channery silt loam about 2 inches thick. The subsur-
face layer, to a depth of 4 inches, is gray channery silt
loam. The upper part of the subsoil, to a depth of 12
inches, is gray, friable channery silt loam with a few
strong brown mottles. The lower part of the subsoil, to a
depth of 48 inches, is a fragipan. It is brown, very firm
and firm, brittle channery silt loam with few to many dark
gray, strong brown, and brown mottles. The substratum,
to a depth of 65 inches, is reddish brown channery loam
with distinct brown and gray mottles.

Typically, the surface layer of the Chippewa soil is
dark grayish brown channery silt loam about 7 inches
thick. The upper part of the subsoil, to a depth of 12
inches, is light gray, friable channery silt loam with yel-
lowish brown mottles. Below that, to a depth of 18
inches, is light gray, friable silt loam with yellowish brown
mottles. The lower part of the subsoil, to a depth of 52
inches, is a fragipan. It is light gray and grayish brown,
firm and very firm, brittle channery silt loam. The substra-
tum to a depth of 60 inches is dark grayish brown, firm
channery silt loam.

Included with these soils in mapping are some areas
of Volusia and Morris soils, and small areas of soils that
have an organic surface layer as much as 16 inches
thick.

These soils have a fragipan at a depth of 10 to 20
inches and are slowly and very slowly permeable (fig.
14). Available water capacity is very low to low for the
Chippewa soil and very low for the Norwich soil. Reac-
tion is strongly acid or medium acid throughout the pro-
file of the Norwich soil. It is very strongly acid to slightly
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acid in the surface layer and upper part of the subsoil of
the Chippewa soil and strongly acid to slightly acid in the
lower part of the subsoil. These soils have channers on
the surface. They have a water table at or near the
surface for most of the year. Surface runoff is very slow
to ponded. Rooting depth is restricted by the fragipan
and the high water table.

These soils are mostly used for woodland, but they are
poorly suited to trees. They have poor potential for culti-
vated crops and fair potential for pasture. Potential for
most nonfarm uses is poor.

These soils are not generally used for cultivated crops
because of the high water table. With adequate drain-
age, however, they may be used occasionally for row
crops. Keeping drainageways open helps to remove
excess surface water. Drainage may be improved by
surface and subsurface drains where outlets are availa-
ble.

These soils have fair potential for pasture. Controlling
grazing is the major concern in management. Proper
stocking rates to maintain desirable plant species, rota-
tion of pasture, deferment of grazing, and restricted graz-
ing during wet periods are chief management needs.

These soils are poorly suited to woodland; however,
most of the acreage is wooded. Productivity is low be-
cause the rooting depth is restricted by the fragipan and
the high water table. Removal of undesirable species
helps to increase production. Use of equipment is re-

Figure 14.—Recreation pond in an area of Norwich and Chippewa
channery silt loams, 0 to 3 percent slopes.
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stricted for long periods during the year because of the
high water table.

These soils have limitations for most nonfarm uses,
including onsite waste disposal, because of the high
water table and slow to very slow permeability.

This map unit is in capability subclass IVw; woodland
ordination symbol is Sw.

NcB—Norwich and Chippewa channery silt loams,
3 to 8 percent slopes. These gently sloping, very poorly
drained and poorly drained soils are on slightly concave
glaciated uplands. Areas of these soils are irregular in
shape and generally range from 5 to 50 acres in size.
These soils are not shown separately on the soil map
because of their similarity in use and management and
their adjacent position on the landscape. Individual areas
can contain only the Norwich soil, only the Chippewa
soil, or a combination of both soils. The map unit is
about 40 percent Norwich soil and 35 percent Chippewa
soil.

Typically, the surface layer of the Norwich soil is dark
gray channery silt loam about 2 inches thick. The subsur-
face layer is gray channery silt loam 2 inches thick. The
upper part of the subsoil, to a depth of 12 inches, is
gray, friable channery silt loam with few strong brown
mottles. The lower part of the subsoil, to a depth of 48
inches, is brown, very firm and firm, brittle channery silt
loam with few to many dark gray and strong brown and
brown mottles. The substratum, to a depth of 65 inches,
is reddish brown channery loam with distinct brown and
gray mottles.

Typically, the surface layer of the Chippewa soil is
dark grayish brown channery silt loam about 7 inches
thick. The upper part of the subsoil, to a depth of 12
inches, is light gray, friable channery silt loam with yel-
lowish brown mottles. The middle part, to a depth of 18
inches, is light gray, friable silt loam with yellowish brown
mottles. The lower part, to a depth of 52 inches, is light
gray and grayish brown, firm and very firm, brittle chan-
nery silt loam. The substratum, to a depth of 60 inches,
is dark grayish brown, firm channery silt loam.

Included with these soils in mapping are some areas
of Volusia and Morris soils.

These soils have a fragipan at a depth of 10 to 20
inches. They are slowly and very slowly permeable.
Available water capacity is low to very low in the Chippe-
wa soil and very low in the Norwich soil. Reaction is
strongly acid or medium acid in the Norwich soil and
very strongly acid to slightly acid in the upper part of the
solum of the Chippewa soil and strongly acid to slightly
acid in the lower part. These soils have a high water
table at or near the surface during most of the year.
Surface runoff is very slow. Rooting depth is restricted
by the fragipan and the high water table.

These Norwich and Chippewa soils are mostly used
for woodland. They are too wet for crops or good pas-
ture. They are poorly suited to trees. These soils have



LACKAWANNA AND WYOMING COUNTIES, PENNSYLVANIA

poor potential for most nonfarm uses because of the
seasonal high water table and slow and very slow per-
meability.

These soils are not generally used for cultivated crops
because of the high water table. With adequate drain-
age, however, they may be used occasionally for row
crops. Keeping natural drainageways open helps to
remove excess surface water. Drainage may be im-
proved by surface and subsurface drains where ade-
quate outlets are available.

These soils have fair potential for pasture. Controlling
grazing is the major concern in management. Proper
stocking rates to maintain desirable plant species, rota-
tion of pasture, deferment of grazing, and restricted graz-
ing during wet periods are chief management needs.

These soils are poorly suited to trees; however, most
of the acreage is wooded. Productivity is low because
the rooting depth is restricted by the fragipan and the
high water table. Removal of undesirable species helps
to increase production. Use of equipment is restricted for
long periods during the year because of the high water
table.

These soils have limitations for most nonfarm uses,
including onsite waste disposal, because of the high
water table and slow to very slow permeability.

This map unit is in capability subclass IVw; woodland
ordination symbol is 5w.

NxB—Norwich and Chippewa extremely stony siit
loams, 0 to 8 percent slopes. These nearly level and
gently sloping soils are on flat to slightly concave glaciat-
ed uplands. Areas of these soils are irregular in shape
and generally range from 5 to 50 acres in size. Stones
cover about 15 to 30 percent of the surface. These soils
are not shown separately on the soil map because of
their similarity in use and management and their adjacent
position on the landscape. Individual areas can contain
only the Norwich soil, only the Chippewa soil, or a com-
bination of both soils. The map unit is about 40 percent
Norwich soil and 35 percent Chippewa soil.

Typically, the surface layer of the Norwich soil is dark
gray channery silt loam about 2 inches thick. The subsur-
face layer is gray channery silt loam 2 inches thick. The
upper part of the subsoil, to a depth of 12 inches, is
gray, friable channery silt loam with a few strong brown
mottles. The lower part, to a depth of 48 inches, is
brown, very firm and firm channery silt loam with few to
many dark gray and strong brown and brown mottles.
The substratum, to a depth of 65 inches, is reddish
t7rown channery loam with distinct brown and gray mot-
tles.

Typically, the surface layer of the Chippewa soil is
grayish brown channery silt loam about 7 inches thick.
The upper part of the subsoil, to a depth of 12 inches, is
light gray, friable channery silt loam with yellowish brown
mottles. The middle part, to a depth of 18 inches, is light
gray, friable silt loam with yellowish brown mottles. The
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lower part, to a depth of 52 inches is light gray and
grayish brown, firm and very firm, brittle channery silt
loam. The substratum to a depth of 60 inches is dark
grayish brown, firm channery silt loam.

Included with these soils in mapping are some areas
of Volusia and Morris soils and small areas of soils that
have an organic surface layer as much as 16 inches
thick.

These soils have a fragipan at a depth of 10 to 20
inches. They are slowly and very slowly permeable. The
available water capacity is low to very low in the Chippe-
wa soil and very low in the Norwich soil. Reaction is
strongly acid or medium acid throughout in the Norwich
soil. It is very strongly acid to slightly acid in the surface
layer and upper part of the subsoil in the Chippewa soil
and strongly acid to slightly acid in the lower part. These
soils have numerous large stones on the surface, and
they have a high water table at or near the surface
during most of the year. Surface runoff is very slow to
ponded. Rooting depth is restricted by the fragipan and
the high water table.

Most areas of these soils are in woodland. These soils
are too stony and too wet for cultivated crops or pasture.
They are poorly suited to trees. The potential for most
nonfarm uses is poor.

These soils are not used for cultivated crops or for
pasture because of the high water table and surface
stones. Removing surface stones and trees and lowering
the water table for cultivated crops or pasture are not
feasible because of the expense involved.

These soils are not suited to trees; however, most of
the acreage is wooded. Productivity is low. The rooting
depth is restricted by the fragipan and the high water
table. Removal of undesirable species is a management
practice that helps to increase production. Use of equip-
ment is restricted for long periods during the year be-
cause of the high water table. Large surface stones
interfere with the harvesting and planting of trees.

These soils have limitations for most nonfarm uses,
including onsite waste disposal, because of the high
water table, slow permeability, and extremely stony sur-
face.

This map unit is in capability subclass Vlls; woodland
ordination symbol is 5x.

OcB—Oquaga channery loam, 3 to 8 percent
slopes. This gently sloping, moderately deep, somewhat
excessively drained soil is on ridgetops and on broad
level areas on mountaintops and hillside benches.
Slopes are slightly convex. Areas of this soil are irregular
in shape and generally range from 5 to 35 acres in size.

Typically, the surface layer of this soil is dark reddish
brown channery loam about 2 inches thick. The subsoil
is reddish brown channery loam to a depth of 15 inches.
The substratum is reddish brown very channery sandy
loam. Dusky red sandstone and shale bedrock is at a
depth of 25 inches.
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Included with this soil in mapping are small areas of
Arnot, Lordstown, and Lackawanna soils.

This soil is moderately permeable. Available water ca-
pacity is very low to moderate. Where unlimed, this soil
is very strongly acid to medium acid throughout. Surface
runoff is medium. Rooting depth is restricted by bedrock.

This Oquaga soil has fair potential for cultivated crops,
and many areas are used for crops. It has fair potential
for pasture and good potential for woodland.

If cultivated crops are grown, the hazard of erosion is
moderate. Further erosion causes a shallower rooting
depth and lower available water capacity for plants. The
use of cover crops, including grass and legumes in the
cropping system, and minimum tillage help to reduce
runoff and control erosion. If the topography is suitable,
stripcropping can also be used. Incorporating crop resi-
due into the surface layer helps to maintain the content
of organic matter and to reduce clodding and crusting of
the soil.

When this soil is used for pasture, proper stocking
rates to maintain desirable plant species and rotation of
pasture are chief management needs. Optimum produc-
tion requires maintenance of fertility through periodic ap-
plications of nutrients.

A medium acreage of this soil is wooded. Productivity
is moderately high, but rooting depth can be restricted by
bedrock. A management hazard is moderate seedling
mortality because of the very low to moderate available
water capacity. Machine planting of large areas is gener-
ally practical.

This soil has limitations for many nonfarm uses, includ-
ing onsite waste disposal, because of the depth to bed-
rock. If this soil is disturbed for construction, manage-
ment practices are needed in places to control erosion
and sediment.

This soil is in capability subclass lle; woodland ordina-
tion symbotl is 3f.

OcC—Oquaga channery loam, 8 to 15 percent
slopes. This sloping, moderately deep, somewhat exces-
sively drained soil is on side slopes of broad upland
ridges. Slopes are slightly convex. Areas of this soil are
irregular in shape and generally range from 5 to 25 acres
in size.

Typically, the surface layer of this soil is dark reddish
brown channery loam about 2 inches thick. The subsoil
is reddish brown channery loam to a depth of 15 inches.
The substratum is reddish brown very channery sandy
loam. Dusky red sandstone and shale bedrock is at a
depth of 25 inches.

Included with this soil in mapping are small areas of
Arnot, Lordstown, and Lackawanna soils.

This soil is moderately permeable. Available water ca-
pacity is very low to moderate. Where unlimed, this soil
is very strongly acid to medium acid throughout. Surface
runoff is rapid. Rooting depth can be restricted by bed-
rock.
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This Oquaga soil has fair potential for cultivated crops
and is mostly used for hay. Small areas are cultivated.
This soil has fair potential for pasture and good potential
for woodland.

If cultivated crops are grown, the hazard of erosion is
severe. Further erosion causes a shallower rooting depth
and lower available water capacity for plants. The use of
cover crops, including grass and legumes in the cropping
system, and minimum tillage help to reduce runoff and
control erosion. If the topography is suitable, stripcrop-
ping can also be used. Incorporating crop residue into
the surface layer helps to maintain the content of organ-
ic matter and to reduce clodding and crusting of this soil.

When this soil is used for pasture, proper stocking
rates to maintain desirable plant species and rotation of
pasture are chief management needs. Optimum produc-
tion requires maintenance of fertility through periodic ap-
plications of nutrients.

A moderate acreage of this soil is wooded. Productivity
is moderately high, but rooting depth can be restricted by
bedrock. A management hazard is moderate seedling
mortality because of the very low to moderate available
water capacity. Machine planting of large areas is gener-
ally practical.

This soil has limitations for nonfarm uses, including
onsite waste disposal, because of the depth to bedrock
and slope. If this soil is disturbed for construction, man-
agement practices are needed in places to control ero-
sion and sediment.

This soil is in capability subclass llle; woodland ordina-
tion symbol is 3f.

OcD—Oquaga channery loam, 15 to 25 percent
slopes. This moderately steep, moderately deep, some-
what excessively drained soil is on side slopes of broad
upland ridges. Slopes are slightly convex. Areas of this
soil are irregular in shape and generally range from 5 to
20 acres in size.

Typically, the surface layer of this soil is dark reddish
brown channery loam about 2 inches thick. The subsoil
is reddish brown channery loam to a depth of 15 inches.
The substratum is reddish brown very channery sandy
loam. Dusky red sandstone and shale bedrock is at a
depth of 25 inches.

Included with this soil in mapping are small areas of
Arnot, Lordstown, and Lackawanna soils.

This soil is moderately permeable. Available water ca-
pacity is very low to moderate. Where unlimed, this soil
is very strongly acid to medium acid throughout. Surface
runoff is rapid. Rooting depth is restricted by bedrock.

This Oquaga soil has fair potential for cultivated crops
and is mostly used for pasture or woodland. It has fair
potential for pasture and good potential for woodland.

If cultivated crops are grown, the hazard of erosion is
very severe. Further erosion causes a shallower rooting
depth and lower available water capacity for plants. The
use of cover crops, including grass and legumes in the
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cropping system, and minimum tillage help to reduce
runoff and control erosion. If the topography is suitable,
stripcropping can also be used. Incorporating crop resi-
due into the surface layer helps to maintain the content
of organic matter and to reduce clodding and crusting of
the soil.

When this soil is used for pasture, proper stocking
rates to maintain desirable plant species and rotation of
pasture are chief management needs. Optimum produc-
tion requires maintenance of fertility through periodic ap-
plications of nutrients.

A large acreage of this soil is wooded. Productivity is
moderately high, but rooting depth can be restricted by
bedrock. A management hazard is moderate seedling
mortality because of the very low to moderate available
water capacity. All logging roads, skid trails, and loading
areas should be constructed on the contour to help
control erosion. Machine planting of large areas is gener-
ally practical.

This soil has limitations for most nonfarm uses, includ-
ing onsite waste disposal, because of the depth to bed-
rock and slope. If this soil is disturbed for construction,
management practices are needed in places to control
erosion and sediment.

This soil is in capability subclass IVe; woodland ordina-
tion symbol is 3r.

OfB—Oquaga flaggy loam, 3 to 8 percent slopes.
This gently sloping, moderately deep, somewhat exces-
sively drained soil is on broad upland ridgetops. Slopes
are slightly convex. Areas of this soil are irregular in
shape and generally range from 3 to 30 acres in size.

Typically, the surface layer of this soil is dark reddish
brown flaggy loam about 2 inches thick. The subsoil, to a
depth of 15 inches, is reddish brown flaggy loam. The
substratum is reddish brown very channery sandy loam.
Dusky red sandstone and shale bedrock is at a depth of
25 inches.

Included with this soil in mapping are small areas of
Arnot, Lordstown, Lackawanna, and nonflaggy Oquaga
soils.

This soil is moderately permeable. Available water ca-
pacity is very low to moderate. Where unlimed, this soil
is very strongly acid to medium acid throughout. Surface
runoff is medium. Rooting depth is restricted by bedrock.

This Oquaga soil has fair potential for cultivated crops,
and most areas are used for pasture and hay. Small
areas are cultivated. This soil has good potential for
pasture and for woodland.

If cultivated crops are grown, the hazard of erosion is
moderate. Further erosion causes a shallower rooting
depth and lower available water capacity for plants. The
use of cover crops, including grass and legumes in the
cropping system, and minimum tillage help to reduce
runoff and control erosion. If the topography is suitable,
stripcropping can also be used. Incorporating crop resi-
due into the surface layer helps to maintain the content
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of organic matter and to reduce clodding and crusting of
the soil. Surface flagstones interfere with seeding and
harvesting of most crops.

When this soil is used for pasture, proper stocking
rates to maintain desirable plant species and rotation of
pasture are chief management needs. Optimum produc-
tion requires maintenance of fertility through periodic ap-
plications of nutrients.

A large acreage of this soil is wooded. Productivity is
moderately high, but rooting depth can be restricted by
bedrock. A management hazard is moderate seedling
mortality because of the very low to moderate available
water capacity. Machine planting of large areas is gener-
ally practical.

This soil has limitations for most nonfarm uses and for
onsite waste disposal because of the depth to bedrock
and surface flagstones. If this soil is disturbed for con-
struction, management practices are needed in places to
control erosion and sediment.

This soil is capability subclass llis; woodland ordination
symbol is 3f.

OftC—Oquaga flaggy loam, 8 to 15 percent slopes.
This sloping, moderately deep, somewhat excessively
drained soil is on side slopes of upland ridges. Slopes
are slightly convex. Areas of this soil are irregular in
shape and generally range from 3 to 25 acres in size.

Typically, the surface layer of this soil is dark reddish
brown flaggy loam about 2 inches thick. The subsoil, to a
depth of 15 inches, is reddish brown flaggy loam. The
substratum is reddish brown very channery sandy loam.
Dusky red sandstone and shale bedrock is at a depth of
25 inches.

Included with this soil in mapping are small areas of
Arnot, Lordstown, Lackawanna, and nonflaggy Oquaga
soils.

This soil is moderately permeable. Available water ca-
pacity is very low to moderate. Where unlimed, this soil
is very strongly acid to medium acid throughout. Surface
runoff is medium. Rooting depth is restricted by bedrock.

This Oquaga soil has poor potential for cultivated
crops, and most areas are used for pasture and hay.
Small areas are cultivated. This soil has good potential
for pasture and for woodland.

If cultivated crops are grown, the hazard of erosion is
severe. Further erosion causes a shallower rooting depth
and lower available water capacity for plants. The use of
cover crops, including grass and legumes in the cropping
system, and minimum tillage help to reduce runoff and
control erosion. If the topography is suitable, stripcrop-
ping can also be used. Incorporating some crop residue
into the surface layer helps to maintain the content of
organic matter and to reduce clodding and crusting. Sur-
face flagstones interfere with the seeding and harvesting
of crops.

When this soil is used for pasture, proper stocking
rates to maintain desirable plant species and rotation of
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pasture are the chief management needs. Optimum pro-
duction requires maintenance of fertility through periodic
applications of nutrients.

A large acreage of this soil is wooded. Productivity is
moderately high, but rooting depth can be restricted by
bedrock. A management hazard is moderate seedling
mortality because of the very low to moderate available
water capacity. Machine planting of large areas is gener-
ally practical.

This soil has limitations for most nonfarm uses and for
onsite waste disposal because of the depth to bedrock
and surface flagstones. If this soil is disturbed for con-
struction, management practices are needed in places to
control erosion and sediment.

This sail is in capability subclass IVs; woodland ordina-
tion symbol is 3f.

OxB—Oquaga extremely stony loam, 3 to 8 per-
cent slopes. This gently sloping, moderately deep,
somewhat excessively drained soil is on ridgetops and
broad level mountaintops and hillside benches. Slopes
are slightly convex. Areas of this soil are irregular in
shape and generally range from 3 to 60 acres in size.
Stones cover about 15 to 30 percent of the surface.

Typically, the surface layer of this soil is dark reddish
brown channery loam about 2 inches thick. The subsaoil,
to a depth of 15 inches, is reddish brown channery loam.
The substratum is reddish brown very channery sandy
loam. Dusky red sandstone and shale bedrock is at a
depth of 25 inches.

Included with this soil in mapping are small areas of
Arnot, Lordstown, Lackawanna, and nonstony Oquaga
soils.

This soil is moderately permeable. Available water ca-
pacity is very low to moderate. This soil is very strongly
acid to medium acid throughout. Surface runoff is
medium. Rooting depth can be restricted by bedrock.

This Oquaga soil has poor potential for cuitivated
crops and pasture because of numerous surface stones.
Removing the surface stones for these uses is not feasi-
ble. This soil has fair potential for woodland.

Almost all areas of this soil are wooded. Productivity is
moderately high, but rooting depth can be restricted by
bedrock. A management hazard is moderate seedling
mortality because of the very low to moderate available
water capacity. Machine planting of areas is generally
not practical because of surface stones.

This soil has limitations for most nonfarm uses and for
onsite waste disposal because of the depth to bedrock
and numerous surface stones. If this soil is disturbed for
construction, management practices are needed in
places to control erosion and sediment.

This soil is in capability subclass Viis; woodland ordi-
nation symbol is 3x.

OxD—Oquaga extremely stony loam, 8 to 25 per-
cent slopes. This sloping and moderately steep, some-
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what excessively drained soil is on side slopes of upland
ridges and mountainsides. Slopes are slightly convex.
Areas of this soil are irregular in shape and generally
range from 3 to 80 acres. Stones cover about 3 to 30
percent of the surface.

Typically, the surface layer of this soil is dark reddish
brown channery loam about 2 inches thick. The subsoil,
to a depth of 15 inches, is reddish brown channery loam.
The substratum is reddish brown very channery sandy
loam. Dusky red sandstone and shale bedrock is at a
depth of 25 inches.

Included with this soil in mapping are small areas of
Arnot, Lordstown, Lackawanna, and nonstony Oquaga
soils.

This soil is moderately permeable. Available water ca-
pacity is very low to moderate. This soil is very strongly
acid to medium acid throughout. Surface runoff is
medium to rapid. Rooting depth can be restricted by
bedrock.

This soil has poor potential for cultivated crops and
pasture because of numerous surface stones. It is used
mainly for woodland, for which it has fair potential.

This soil is not suited to cultivated crops and pasture
because of the numerous surface stones. Removing the
surface stones for these uses is not feasible.

Almost all areas of this soil are wooded. Productivity is
moderately high, but rooting depth can be restricted by
bedrock. A management hazard is moderate seedling
mortality because of the very low to moderate available
water capacity. All logging roads, skid trails, and loading
areas should be constructed on the contour to help
control erosion. Machine planting of areas is generally
not practical because of stones.

This soil has limitations for most nonfarm uses and for
onsite waste disposal because of the depth to bedrock,
slope, and surface stones. If this soil is disturbed for
construction, management practices are needed in
places to control erosion and sediment.

This soil is in capability subclass Vils; woodland ordi-
nation symbol 3x.

OYE—Oquaga and Lordstown extremely stony
loams, steep. These steep, moderately deep, somewhat
excessively drained and well drained soils are on moun-
tainsides. Areas of these soils are generally long and
narrow to broad in shape and range from about 5 to
more than 100 acres in size. Stones cover about 15 to
30 percent of the surface. Because of numerous surface
stones and steep slopes, showing these soils separately
on the soil map is not practical or necessary. Individual
areas may contain only the Oquaga soil, only the Lord-
stown soil, or a combination of both soils. The map unit
is about 45 percent Oquaga soils and 20 percent Lord-
stown soils. Slopes range from 25 to 70 percent.

Typically, the surface layer of the Oquaga soil is dark
reddish brown channery loam about 2 inches thick. The
subsoil, to a depth of 15 inches, is reddish brown chan-
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nery loam. The substratum is reddish brown very chan-
nery sandy loam. Dusky red sandstone bedrock is at a
depth of 25 inches.

Typically, the Lordstown soil is very dark grayish
brown channery silt loam about 2 inches thick. The
upper part of the subsoil, to a depth of 10 inches, is
brownish yellow channery silt loam. The lower part of the
subsoil, to a depth of 20 inches, is brown very shaly silt
loam. Olive gray shale bedrock is at a depth of 26
inches.

Included with these soils in mapping are large areas of
Lackawanna, Bath, and Arnot soils. The included areas
in this map unit are generally larger than areas included
in less steep map units in the survey.

These soils are moderately permeable. Available water
capacity is very low to moderate in the Oquaga soil and
low to moderate in the Lordstown soil. Rooting depth
can be restricted by bedrock, which is at a depth of 20
to 40 inches. These soils are very strongly acid to
medium acid throughout.

Most areas of these soils are in woodland. Productivity
is moderately high. These soils are fairly suited to trees.
They are too steep and stony for cultivated crops and
pasture. Management and harvesting of trees are limited
because of the extremely stony surface and steep
slopes. All logging roads, skid trails, and loading areas
should be constructed on the contour to help control
erosion.

Surface stones and steep slopes are limitations to
most nonfarm uses of these soils.

This map unit is in capability subclass VlIs; woodland
ordination symbol is 3x.

Ph—Philo silt loam. This nearly level, deep, moder-
ately well drained soil is on flood plains. Areas of this
soil are long and narrow in shape and are mainly 3 to 75
acres in size.

Typically, the surface layer of this soil is brown silt
loam 8 inches thick. The upper part of the subsoil, to a
depth of 13 inches, is dark brown silt loam; the middle
part, to a depth of 22 inches, is dark brown loam with
faint mottles; and the lower part, to a depth of 32 inches,
is dark brown loam with distinct mottles. The upper part
of the substratum, to a depth of 44 inches, is dark
grayish brown loam with distinct mottles. To a depth of
60 inches, the substratum is dark gray silt loam with
distinct and faint mottles.

Included with this soil in mapping are a few small
areas of Pope soils; Pope soils, rarely flooded; and Holly
soils. Also included are small, scattered areas of gravelly
soils.

This soil has moderately slow and moderate perme-
ability. Available water capacity is moderate and high.
Surface runoff is slow. The surface layer has less than
10 percent coarse fragments. The soil has a seasonal
high water table at a depth of 18 to 36 inches. Where
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unlimed, this soil is very strongly acid to medium acid
throughout.

Most areas of this soil are cuitivated. Small areas are
used for pasture or woodland. This soil has good poten-
tial for cultivated crops. It is well suited to pasture and
trees.

If cultivated crops are grown, open and closed drains
may be needed to help remove excess water and to
allow for timely tillage. Damage to crops and soil erosion
or deposition may resuit from floodwater. The use of
cover crops and including grasses and legumes in the
cropping system help to maintain the content of organic
matter and good tilth.

When this soil is used for pasture, proper stocking
rates to maintain desirable plant species and rotation of
pasture are chief management needs. Optimum produc-
tion requires maintenance of fertility through periodic ap-
plications of nutrients.

This Philo soil is suited to trees, but only a small
acreage is wooded. Productivity is high. Management
hazards are slight. Machine planting of large areas is
practical.

This soil has limitations for most nonfarm uses, espe-
cially homesites, because of flooding and the seasonal
high water table.

This soil is in capability subclass liw; woodland ordina-
tion symbol is 2w.

Pk—Pits, gravel. This map unit consists of excavated
areas that have been mined for sand and gravel. These
areas generally are on river and stream terraces. Spoil
piles of cobbles and boulders that have been screened
out are common. Slopes range from 0 to 80 percent
within short distances. In some areas the water table is
at or near the top of the pits.

Little or no vegetation exists in these areas except in
included areas of spoil that contains fine soil material.
The material on the bottom and sides of the pits consists
of sand and gravel and has little or no fine soil material.

Most areas of this map unit are idle. A few have been
used as landfills. The depth to the water table, slope,
and rapid permeability are limitations for most uses.
Some areas have been reclaimed by leveling and filling.
Some reclaimed areas have been used as building sites.

No capability subclass or woodland ordination symbol
has been assigned to this map unit.

Po—Pope soils. These nearly level, deep, well
drained soils are on flood plains. Areas of these soils are
long and rarrow in shape and are mainly 3 to 35 acres
in size.

Typically, the surface of these soils is dark brown fine
sandy loam 11 inches thick. The upper part of the sub-
soil, to a depth of 16 inches, is yellowish brown fine
sandy loam. The lower part of the subsoil, to a depth of
37 inches, is yellowish brown sandy loam. The substra-
tum, to a depth of 60 inches, is dark yellowish brown
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loamy sand. In places the surface layer is silt loam, fine
sandy loam, or loam. An individual area can be predomi-
nantly one texture, or can be all of these textures.

Included with these soils in mapping are a few small
areas of Philo silt loam and Pope soils, rarely flooded.
Also included are small, scattered areas of gravelly soils.

These soils are moderately permeable and moderately
rapidly permeable. Available water capacity is moderate
and high. Surface runoff is slow. The surface layer has
less than 10 percent coarse fragments. Where unlimed,
these soils are very strongly acid or strongly acid.

Most areas of these soils are cultivated. Small areas
are used for pasture or woodiand. These soils have
excellent potential for cultivated crops, and they are well
suited to pasture and trees.

If cultivated crops are grown, soil erosion or deposition
and crop damage may result from floodwater. The use of
cover crops, crop residue, and including grasses and
legumes in the cropping system help to maintain the
content of organic matter and good tilth.

When these soils are used for pasture, proper stocking
rates to maintain desirable plant species and rotation of
pasture are chief management needs. Optimum produc-
tion requires maintenance of fertility through periodic ap-
plications of nutrients.

These Pope soils are suited to trees, but only a small
acreage is wooded. Productivity is high. Management
hazards are slight. Machine planting of large areas is
practical.

This soil has limitations for some nonfarm uses, includ-
ing homesites and onsite waste disposal, because of
occasional flooding.

These soils are in capability class [; woodland ordina-
tion symbol is 20.

Pp—Pope soils, rarely flooded. These nearly level,
deep, well drained soils are on high flood plains. Flood-
ing is rare but possible under extreme conditions. Areas
of these soils are long and narrow in shape and are
mainly 5 to 100 acres in size.

Typically, the surface layer of these soils is dark brown
fine sandy loam 11 inches thick. The upper part of the
subsoil, to a depth of 16 inches, is yellowish brown fine
sandy loam. The lower part of the subsoil, to a depth of
37 inches, is yellowish brown sandy loam. The substra-
tum, to a depth of 60 inches, is dark yellowish brown
loamy sand. The surface layer in places is silt loam, fine
sandy loam, or loam. Individual areas can be predomi-
nantly only one texture or can be all of these textures.

Included with these soils in mapping are a few small
areas of Philo silt loam and Pope soils that have an
occasional flooding hazard. Also included are small,
scattered areas of gravelly soils.

These soils are moderately permeable aind moderately
rapidly permeable. Available water capacity is moderate
to high. Surface runoff is slow. The surface layer of
these soils has less than 10 percent coarse fragments.
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Where unlimed, these soils are very strongly acid or
strongly acid.

Most areas of these soils are cultivated. Small areas
are used for building sites. These soils have excellent
potential for cultivated crops, pasture, and trees. They
are suited to most nonfarm uses.

If cultivated crops are grown, the hazard of erosion or
deposition from floodwater is rare. The use of cover
crops, crop residue, and including grasses and legumes
in the cropping system help to maintain the content of
organic matter and good tilth.

When these soils are used for pasture, proper stocking
rates to maintain desirable plant species and rotation of
pasture are chief management needs. Optimum produc-
tion requires maintenance of fertility through periodic ap-
plications of nutrients.

These Pope soils are suited to trees, but only a small
acreage is wooded. Productivity is high. Management
hazards are slight. Machine planting of the large areas is
practical.

This soil has few limitations for most nonfarm uses.
Rare flooding is a limitation for homesites and onsite
waste disposal.

These soils are in capability class I; woodland ordina-
tion symbol is 20.

Qu—Quarries. This map unit consists of excavated
areas that have been mined for flagstones. These areas
generally are on the sides and tops of upland ridges that
are associated with the Arnot and Lordstown soils.
Slopes are nearly level to vertical.

The bottom and sides of the quarries are made up of
exposed bedrock. Spoil piles of broken flagstones are
common. The rock layers are generally uniform in thick-
ness and are relatively horizontal. Little or no vegetation
grows here. The bottom of the quarry is generally exca-
vated in steps or different levels. The walls of the quarry
are generally vertical.

After mining is completed, these areas are generally
left idle. Very few areas have been reclaimed. The lack
of soil material and the difficulty in excavation prevent
reclamation.

These areas have poor potential for most uses be-
cause of exposed bedrock, the high percentage of
coarse fragments, and very low available water capacity.

No capability subclass or woodland ordination symbol
has been assigned to this map unit,

ReA—Rexford loam, 0 to 5 percent slopes. This
nearly level, somewhat poorly drained and poorly drained
soil is on nearly level outwash terraces. Slopes are gen-
erally uniform. Areas of this soil are irregular in shape
and range from about 3 to more than 15 acres in size.

Typically, the surface layer of this soil is dark grayish
brown loam about 9 inches thick. The upper part of the
subsoil, to a depth of 21 inches, is slightly firm, dark
yellowish brown gravelly loam and light brownish gray
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fine sandy loam. The lower part of the subsoil, to a
depth of 40 inches, is firm, light brownish gray loam and
dark brown fine sandy loam. The substratum, to a depth
of 60 inches, is brown loamy fine sand.

Included with this soil in mapping are a few areas of
Atherton and Braceville soils. Also included are scattered
areas of soils that are similar to this Rexford soil but
have a friable subsoil.

This soil is slowly permeable. Available water capacity
is low to moderate. Surface runoff is slow to medium.
The subsoil has a fragipan at a depth of 15 to 24 inches.
This soil has a seasonal high water table at a depth of 6
to 18 inches for long periods during wet seasons. Root-
ing depth is restricted by the fragipan. Where unlimed,
this soil is strongly acid and medium acid throughout.

Most areas of this soil are used for hay or pasture. A
few areas are cultivated. This soil is best suited to grass
and pasture but can be used for crops if properly man-
aged. It has good potential for trees.

If cultivated crops are grown, open and closed drains
or diversions are needed to help remove excess water
and to allow for timely tillage. The seasonal high water
table may interfere with the seeding and harvesting of
crops. The hazard of erosion is moderate where slopes
exceed 3 percent. The use of contour stripcropping,
minimum tillage, sod waterways, cover crops, and includ-
ing grasses and legumes in the cropping system help to
reduce runoff and control erosion.

This Rexford soil has good potential for pasture. Con-
trolling grazing is the major concern in management. |f
the pasture is grazed when the soil is wet, the surface
layer is subject to compaction. Proper stocking rates to
maintain desirable plant species, rotation of pasture, de-
ferment of grazing, and restricted grazing during wet
periods are chief management needs.

This soil is suited to trees. A small acreage is wooded,
and much of the idle acreage is reverting to trees. Pro-
ductivity is moderately high. Removal of undesirable spe-
cies helps to increase production. Use of equipment is
restricted during wet seasons because of the seasonal
high water table. Machine planting of the larger areas is
practical.

This soil has limitations for most nonfarm uses be-
cause of slow permeability and the seasonal high water
table. The slow permeability and seasonal high water
table are limitations for onsite waste disposal. The sea-
sonal high water table is a potential hazard for buildings
with subsurface basements. When buildings with base-
ments are constructed on this soil, foundation drains with
proper outlets should be used to prevent seepage of
water into the basements.

This soil is in capability subclass lllw; woodland ordina-
tion symbol is 3w.

SwB—Swartswood channery loam, 3 to 8 percent
slopes. This gently sloping soil is on broad upland
ridges. Slopes are slightly convex. Areas of this soil are
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irregular in shape and generally range from 3 to 20 acres
in size.

Typically, the surface layer of this soil is dark brown
channery loam about 9 inches thick. The subsoil is about
47 inches thick. The upper 15 inches of the subsoil is
dark brown channery sandy loam. Below that, to a depth
of 38 inches, is dark brown, firm and brittle gravelly
loam. The lower part of the subsoil, to a depth of 56
inches, is dark yellowish brown, firm and brittle gravelly
sandy loam. The substratum, to a depth of 65 inches, is
dark yellowish brown gravelly sandy loam.

Included with this soil in mapping are small areas of
Wurtsboro and Bath soils. Also included are a few small
areas of sloping Swartswood soils.

This soil has a fragipan at a depth of 22 to 36 inches.
It is moderately slowly or slowly permeable. Available
water capacity is very low to low. Where unlimed, this
soil is very strongly acid or strongly acid. The soil is well
drained but may temporarily have a perched water table
during wet seasons. Surface runoff is medium. Rooting
depth is restricted by the fragipan.

Most areas of this soil are used for cultivated crops.
Small areas are used for building sites. The soil has
good potential for cultivated crops and is well suited to
pasture and trees. The potential for homesites is good,
but potential for onsite waste disposal is poor because
of moderately slow or slow permeability in the subsoil.

If cultivated crops are grown, the hazard of erosion is
moderate. The use of cover crops, including grasses and
legumes in the cropping system, and minimum tillage
help to reduce runoff and control erosion. If the topogra-
phy is suitable, stripcropping can also be used. Incorpo-
rating crop residue into the surface layer helps to main-
tain the content of organic matter and to reduce clodding
and crusting of the soil.

When this soil is used for pasture, proper stocking
rates to maintain desirable plant species and rotation of
pasture are the chief management needs. Optimum pro-
duction requires maintenance of fertility through periodic
applications of nutrients.

This Swartswood soil is suited to trees, but only a
small acreage is wooded. Productivity is moderately high,
but rooting depth can be restricted by the fragipan. Ma-
chine planting of the large areas is practical.

The moderately slow or slow permeability in the sub-
soil is a limitation for most nonfarm uses, including
onsite waste disposal. During construction on this soil,
management practices are needed in places to control
erosion and sediment.

This soil is in capability subclass Ils; woodland ordina-
tion symbol is 3o0.

SwC—Swartswood channery loam, 8 to 15 percent
slopes. This sloping soil is on side slopes of upland
ridges. Slopes are slightly convex. Areas of this soil are
g'rregular in shape and generally range from 3 to 25 acres
in size.
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Typically, the surface layer of this soil is dark brown
channery loam about 9 inches thick. The subsoil is about
47 inches thick. The upper 15 inches of the subsoil is
dark brown channery sandy loam. Below that, to a depth
of 38 inches, is dark brown, firm and brittle gravelly
loam. The lower part of the subsoil is dark yellowish
brown, firm and brittle gravelly sandy loam. The substra-
tum, to a depth of 65 inches, is dark yellowish brown
sandy loam.

Included with this soil in mapping are small areas of
Wurtsboro and Bath soils. Also included are a few small
areas of moderately steep Swartswood soils.

This soil has a fragipan at a depth of 22 to 36 inches.
It is moderately slowly or slowly permeable. Available
water capacity is very low to low. Where unlimed, this
soil is very strongly acid or strongly acid. The soil is well
drained but may temporarily have a perched water table
during wet seasons. Surface runoff is medium. Rooting
depth is restricted by the fragipan.

Most areas of this soil are used for cultivated crops or
hay. Small areas are used for building sites. The soil has
good potential for cultivated crops, and is well suited to
pasture and trees. The potential for homesites is good,
but potential for onsite waste disposal is poor because
of moderately slow or slow permeability in the subsoil.

If cultivated crops are grown, the hazard of erosion is
severe. The use of cover crops, including grasses and
legumes in the cropping system, and minimum tillage
help to reduce runoff and control erosion. If the topogra-
phy is suitable, stripcropping can also be used. Incorpo-
rating crop residue into the surface helps to maintain the
content of organic matter and to reduce clodding and
crusting of the soil.

When this soil is used for pasture, proper stocking
rates to maintain desirable plant species and rotation of
pasture are chief management needs. Optimum produc-
tion requires maintenance of fertility through periodic ap-
plications of nutrients.

This Swartswood soil is suited to trees, and a medium
acreage is wooded. Productivity is moderately high, but
rooting depth can be restricted by the fragipan. Machine
planting of the large areas is practical.

The moderately slow to slow permeability in the sub-
soil and slope are limitations for many nonfarm uses,
including onsite waste disposal. During construction on
this soil, management practices are needed in places to
control erosion and sediment.

This soil is in capability subclass llle; woodland ordina-
tion symbol is 3o.

SwD—Swartswood channery loam, 15 to 25 per-
cent slopes. This moderately steep soil is on side
slopes of upland ridges. Slopes are convex to rolling.
Areas of this soil are irregular in shape and generally
range from 3 to 15 acres in size.

Typically, the surface layer of this soil is dark brown
channery loam about 4 inches thick. The subsoil is about
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52 inches thick. The upper 3 inches of the subsoil is
yellowish brown channery loam; the next 31 inches is 17
inches of dark brown channery sandy loam over 14
inches of dark brown, firm and brittle gravelly loam; and
the lower part of the subsoil, to a depth of 56 inches, is
dark yellowish brown, firm and brittle gravelly sandy
loam. The substratum, to a depth of 65 inches, is dark
yellowish brown gravelly sandy loam.

Included with this soil in mapping are small areas of
Wurtsboro and Bath soils. Also included are a few small
areas of Swartswood extremely stony loam.

This soil has a fragipan at a depth of 22 to 36 inches.
It is moderately slowly or slowly permeable. Available
water capacity is very low to low. Where unlimed, this
soil is very strongly acid or strongly acid. The soil is well
drained but may temporarily have a perched water table
during wet seasons. Surface runoff is medium. Rooting
depth is restricted by the fragipan.

Most areas of this soil are used for pasture, hay, or
woodland. Small areas are used for cultivated crops and
building sites. The soil has fair potential for cultivated
crops and is well suited to pasture and trees. The poten-
tial for many nonfarm uses is poor because of slope and
the moderately slow or slow permeability.

If cultivated crops are grown, the hazard of erosion is
very severe. The use of cover crops, including grasses
and legumes in the cropping system, and minimum til-
lage help to reduce runoff and control erosion. If the
topography is suitable, stripcropping can also be used.
Incorporating some crop residue into the surface layer
helps to maintain the content of organic matter and to
reduce clodding and crusting of the soil.

When this soil is used for pasture, proper stocking
rates to maintain desirable plant species and rotation of
pasture are chief management needs. Optimum produc-
tion requires maintenance of fertility through periodic ap-
plications of nutrients.

This Swartswood soil is suited to trees, and a medium
acreage is wooded. Productivity is moderately high, but
rooting depth can be restricted by the fragipan. All log-
ging roads, skid trails, and loading areas should be con-
structed on the contour to help control erosion. Machine
planting of the large areas is practical.

Slope and the moderately slow or slow permeability
are limitations for many nonfarm uses. During construc-
tion on this soil, management practices are needed in
places to control erosion and sediment.

This soil is in capability subclass IVe; woodland ordina-
tion symbol is 3r.

SxB—Swartswood extremely stony loam, 3 to 8
percent slopes. This gently sloping soil is on broad
upland ridges. Slopes are slightly convex to undulating.
Areas of this soil are irregular in shape and generally
range from 5 to 20 acres in size. Stones cover 15 to 30
percent of the surface.
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Typically, the surface layer of this soil is dark brown
channery loam about 4 inches thick. The subsoil is about
52 inches thick. The upper 3 inches of the subsoil is
yellowish brown channery loam; the next 31 inches is 17
inches of dark brown channery sandy loam over 14
inches of dark brown, firm and brittle gravelly loam; and
the lower part, to a depth of 56 inches is dark yellowish
brown, firm and brittle gravelly sandy loam. The substra-
tum, to a depth of 65 inches, is dark yellowish brown
gravelly sandy loam.

Included with this soil in mapping are smali areas of
Waurtsboro and Bath soils. Also included are a few small
areas of nonstony Swartswood soils.

This soil has a fragipan at a depth of 22 to 36 inches.
It is moderately slowly or slowly permeable. Available
water capacity is very low to low. This soil is very strong-
ly acid or strongly acid. The soil is well drained but may
temporarily have a perched water table during wet sea-
sons. Surface runoff is medium. Rooting depth is restrict-
ed by the fragipan.

Most areas of this soil are used for woodland because
of numerous surface stones. Small areas are cleared of
stones and used for building sites. The soil has poor
potential for farming because of numerous surface
stones but is well suited to trees.

This Swartswood soil is suited to trees, and a large
acreage is wooded. Productivity is moderately high, but
rooting depth can be restricted by the fragipan. Machine
planting is not practical because of large stones.

The large stones on the surface and the moderately
slow or slow permeability in the subsoil are limitations for
most nonfarm uses, including onsite waste disposal.
During construction on this soil, management practices
are needed in places to control erosion and sediment.

This soil is in capability subclass Vlis; woodland ordi-
nation symbol is 3x.

SxD—Swartswood extremely stony loam, 8 to 25
percent slopes. This sloping to moderately steep soil is
on side slopes of broad upland ridges. Slopes are
convex. Areas of this soil are irregular in shape and
generally range from 5 to 30 acres in size. Stones cover
about 15 to 30 percent of the surface.

Typically, the surface layer of this soil is dark brown
channery loam about 4 inches thick. The subsoil is about
52 inches thick. The upper 3 inches of the subsoil is
yellowish brown channery loam; the next 31 inches is 17
inches of dark brown channery sandy loam over 14
inches of dark brown, firm and brittle gravelly loam; and
the lower part to a depth of 56 inches is dark yellowish
brown, firm and brittle gravelly sandy loam. The substra-
tum, to a depth of 65 inches, is dark yellowish brown
sandy loam.

Included with this soil in mapping are small areas of
Wurtsboro and Bath soils. Also included are a few small
areas of nonstony Swartswood soils.
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This soil has a fragipan at a depth of 22 to 36 inches.
It is moderately slowly or slowly permeable. Available
water capacity is very low to low. This soil is very strong-
ly acid or strongly acid. The soil is well drained but may
temporarily have a perched water table during wet sea-
sons. Surface runoff is medium to rapid. Rooting depth is
restricted by the fragipan.

Most areas of this soil are used for woodland because
of numerous surface stones. The soil has poor potential
for farming because of surface stones but is well suited
to trees. The potential for most nonfarm uses is poor.

This Swartswood soil is suited to trees, and a large
acreage is wooded. Productivity is moderately high, but
rooting depth can be restricted by the fragipan. All log-
ging roads, skid trails, and loading areas should be con-
structed on the contour to help control erosion. Machine
planting is not practical because of the large stones.

The stones on the surface, moderately slow or slow
permeability in the subsoil, and slope are limitations for
most nonfarm uses, including onsite waste disposal.
During construction on this soil, management practices
are needed in places to control erosion and sediment.

This soil is in capability subclass Vlis; woodiand ordi-
nation symbol is 3x.

UA—Udorthents, strip mine. These nearly level to
steep, deep, somewhat poorly drained to well drained
soils are on upland ridges and side slopes. Areas of
these soils are irregular in shape and range from about 3
to more than 200 acres in size. These soils are in areas
that have been strip mined.

The surface layer of Udorthents is very channery or
channery silt loam or loam as much as 4 inches thick.
The substratum is very channery or channery loam or silt
loam. Rock fragments make up 15 to 50 percent of
individual horizons.

Included with Udorthents in mapping are areas of
Wellsboro, Morris, and Arnot soils and areas of Urban
land and Dumps, mine. The included areas may be
larger than those included in most other map units in this
survey.

These soils are moderately rapidly to slowly perme-
able. Available water capacity is moderate. Bedrock is
generally below a depth of 4 feet. Reaction is extremely
acid to medium acid throughout.

Most areas of these soils are idle. Some areas have
been leveled and are used for building sites. Vegetation
consists mostly of aspen and birch trees. These soils
have poor potential for most uses because of the steep
slopes, seasonal high water table, and variability of the
soil material. The cost of reclaiming many of these areas
is very high because of the irregular and steep slopes.

No capability subclass or woodland ordination symbol
has been assigned to this map unit.

UnB—Unadilla silt loam, 3 to 8 percent slopes. This
undulating, deep, well drained soil is on high river ter-
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races. Areas of this soil are irregular in shape and range
from 3 to more than 20 acres in size.

Typically, the surface layer of this soil is dark brown
silt loam 8 inches thick. The upper part of the subsoil, to
a depth of 14 inches, is dark yellowish brown silt loam.
The lower part of the subsoil, to a depth of 33 inches, is
dark brown silt loam. The substratum, to a depth of 60
inches, is yellowish brown and dark brown very fine
sandy loam.

Included with this soil in mapping are a few small
areas of Wyoming soils and soils that are similar to this
Unadilla soil but are less than 40 inches to stratified
gravel. Also included are small, scattered areas of mod-
erately well drained soils.

This soil is moderately permeable. Available water ca-
pacity is high. Surface runoff is medium. Where unlimed,
this soil is very strongly acid to medium acid throughout.

Most areas of this soil are cultivated. Small areas are
used for building sites. This soil has good potential for
cultivated crops, and it is well suited to pasture and
trees. The potential for homesites and for most other
nonfarm uses is good.

If cultivated crops are grown, the hazard of erosion is
moderate. Crops respond well to fertility and good man-
agement. Stripcropping, minimum tillage, diversions, and
sod waterways help to control erosion. The use of cover
crops, crop residue, and including grasses and legumes
in the cropping system help to maintain the content of
organic matter and good tilth.

When this soil is used for pasture, proper stocking
rates to maintain desirable plant species and rotation of
pasture are chief management needs. Optimum produc-
tion requires maintenance of fertility through periodic ap-
plications of nutrients.

This Unadilla soil is suited to trees, but only a small
acreage is wooded. Productivity is moderately high. Man-
agement hazards are slight. Machine planting of the
large areas is practical.

This soil has few limitations for nonfarm uses. When
this soil is used for construction, conservation practices
are needed in places to control erosion and sediment.

This soil is in capability subclass lle; woodland ordina-
tion symbol is 3o.

UnC—Unadilla siit loam, 8 to 15 percent slopes.
This rolling, deep, well drained soil is on high river ter-
races. Areas of this soil are irregular in shape and range
from 3 to more than 20 acres in size.

Typically, the surface layer of this soil is dark brown
silt loam 8 inches thick. The upper part of the subsoil, to
a depth of 14 inches, is dark yellowish brown silt loam.
The lower part of the subsoil, to a depth of 33 inches, is
dark brown silt loam. The substratum, to a depth of 60
inches, is yellowish brown and dark brown very fine
sandy loam.

Included with this soil in mapping are a few small
areas of Wyoming soils and areas of Unadilla soils on
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steeper slopes. Also included are small, scattered areas
of soils that are similar to this Unadilla soil but are less
than 40 inches to stratified gravel.

This soil is moderately permeable. Available water ca-
pacity is high. Surface runoff is medium. Where unlimed,
this soil is very strongly acid to medium acid throughout.

Most areas of this soil are cultivated. Small areas are
used for hay or pasture. This soil has good potential for
cultivated crops, and it is well suited to pasture and
trees.

If cultivated crops are grown, the hazard of erosion is
severe. Crops respond well to fertility and good manage-
ment. Stripcropping, minimum tillage, diversions, and sod
waterways help to control erosion. The use of cover
crops, crop residue, and including hay in the cropping
system help to maintain the content of organic matter
and good tilth.

When this soil is used for pasture, proper stocking
rates to maintain desirable plant species and rotation of
pasture are chief management needs. Optimum produc-
tion requires maintenance of fertility through periodic ap-
plications of nutrients.

This Unadilla soil is suited to trees, but only a small
acreage is wooded. Productivity is moderately high. Man-
agement hazards are slight. Machine planting of the
large areas is practical. During harvesting, roads should
be constructed on the contour to reduce erosion.

Slope is a limitation for many nonfarm uses; frost
action is a limitation for some uses. When this soil is
used for construction, conservation practices are needed
in places to control erosion and reduce sediment.

This soil is in capability subclass llle; woodland ordina-
tion symbol is 3r.

Ur—Urban land. This nearly level to moderately steep
miscellaneous area occurs on broad upland ridges.
Slopes generally have been smoothed and range from 0
to 25 percent. Areas generally range from about 10 to
more than 500 acres in size.

The soil is so obscured by buildings, roads, and other
structures in areas of Urban land that identification of the
natural soil is not practical. Most areas of this unit are on
upland glacial till soils.

Included with Urban land in mapping are small areas
of Udorthents, strip mine and areas of Dumps, mine and
Dumps, burned mine, Also included are small areas of
Urban land, occasionally flooded.

The soil properties of this map unit are highly variable
because of the many kinds of soils in these areas and
the amount of alteration during construction. Onsite in-
vestigation is necessary to determine soil properties and
potentials of a particular area.

No capability subclass or woodland ordination has
been assigned to this map unit.

Us—Urban land, occasionally flooded. This nearly
level miscellaneous area occurs on flat or slightly con-
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cave flood plains. Areas are generally long and narrow
and range from about 5 to more than 20 acres in size.
Slopes range from 0 to 3 percent.

Urban land, occasionally flooded, is along streams and
rivers. The soil is so obscured by buildings, roads, and
other structures in areas of this unit that identification of
the natural soil is not feasible.

Included with this unit in mapping are small areas of
Urban land, Pope soils, and mine dumps.

The soil properties of this map unit and flooding fre-
quency are variable. Onsite investigation is necessary to
determine soil properties and potentials.

No capability subclass or woodland ordination symbol
has been assigned to this map unit.

VcA—Volusia channery silt loam, 0 to 3 percent
slopes. This nearly level, somewhat poorly drained soil
is on broad uplands. Slopes are generally uniform and
flat. Areas of this soil are irregular in shape and range
from about 3 to 30 acres in size.

Typically, the surface layer cf this soil is very dark
grayish brown channery silt loam about 4 inches thick.
The subsoil is about 56 inches thick. The upper part of
the subsoil, to a depth of 12 inches, is brown channery
silt loam; the middle part, to a depth of 24 inches, is
mottled, dark grayish brown and brown, firm and brittle
channery loam; and the lower part, to a depth of 60
inches, is mottled brown, very firm and firm, brittle chan-
nery loam.

Included with this soil in mapping are a few areas of
Chippewa, Morris, and Mardin soils and a few areas of
gently sloping Volusia soils. Also included are scattered
areas of Norwich soils.

This soil is slowly or very slowly permeable. Available
water capacity is very low. Surface runoff is slow. The
subsoil has a fragipan at a depth of 12 to 20 inches.
This soil has a seasonal high water table at a depth of 6
to 18 inches for long periods during wet seasons. Root-
ing depth is restricted by the fragipan. Where unlimed,
this soil is very strongly acid to medium acid in the
surface layer and strongly acid to slightly acid in the
subsaoil.

Most areas of this soil are used for pasture or hay
because of wetness. A few areas are cultivated. This soil
is suited to grass and pasture and can be used for
cultivated crops if properly managed. It has fair potential
for trees. The seasonal high water table and slowly or
very slowly permeable subsoil limit many nonfarm uses.

It cultivated crops are grown, the hazard of erosion is
slight. Open and closed drains help to remove excess
water and to allow for timely tillage. The use of cover
crops, incorporating crop residue and manure into the
surface layer, and including grasses and legumes in the
cropping system help to maintain the content of organic
matter and good tilth.

This Volusia soil has good potential for pasture. Con-
trolling grazing is the major concern in management. If
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the pasture is grazed when the soil is wet, the surface
layer is subject to compaction. Proper stocking rates to
maintain desirable plant species, rotation of pasture, de-
ferment of grazing, and restricted grazing during wet
periods are chief management needs.

This soil is suited to trees. A medium acreage is
wooded, and many of the idle areas are reverting to
trees. Productivity is moderately high. Removal of unde-
sirable species helps to increase production. Use of
equipment is restricted during wet seasons because of
the seasonal high water table. Machine planting of the
larger areas is practical.

This soil has limitations for most nonfarm uses. The
slow or very slow permeability and the seasonal high
water table are limitations (fig. 15) for onsite waste dis-
posal. The seasonal high water table is a potential
hazard for buildings with subsurface basements. When
buildings with basements are constructed on this sail,
foundation drains with proper outlets should be used to
prevent seepage of water into the basements.

Figure 15.—This idle area of Volusia channery silt loam, 0 to 3
percent slopes, has a seasonal high water table and slow
permeability.
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This soil is in capability subclass |llw; woodland ordina-
tion symbol is 3w.

VcB—Volusia channery siit loam, 3 to 8 percent
slopes. This gently sloping, somewhat poorly drained
soil is on broad uplands. Slopes are generally uniform.
Areas of this soil are irregular in shape and range from
about 3 to more than 60 acres in size.

Typically, the surface layer of this soil is very dark
grayish brown channery silt loam about 4 inches thick.
The subsoil is about 56 inches thick. The upper part of
the subsoil, to a depth of 12 inches, is brown channery
silt loam; the middle part, to a depth of 24 inches, is
mottled, dark grayish brown and brown, firm and brittle
channery loam; and the lower part, to a depth of 60
inches, is mottled, brown, very firm and firm, brittle chan-
nery loam.

Included with this soil in mapping are a few areas of
Chippewa, Morris, and Mardin soils and a few areas of
nearly level or sloping Volusia soils. Also included are
scattered areas of Norwich soils.

This soil is slowly or very slowly permeable. Available
water capacity is very low. Surface runoff is medium. The
subsoil has a fragipan at a depth of 12 to 20 inches.
This soil has a seasonal high water table at a depth of 6
to 18 inches for long periods during wet seasons. Root-
ing depth is restricted by the fragipan. Where unlimed,
this soil is very strongly acid to medium acid in the
surface layer and strongly acid to slightly acid in the
subsoil.

Most areas of this soil are used for hay or pasture
because of wetness. A few areas are cultivated. This soil
is suited to grass and pasture and can be used for
cultivated crops if properly managed. It has fair potential
for trees. The seasonal high water table and slowly or
very slowly permeable subsoil limit many nonfarm uses.

If cultivated crops are grown, the hazard of erosion is
moderate. The use of cover crops, including grasses and
legumes in the cropping system, contour stripcropping,
minimum tillage, and sod waterways help to reduce
runoff and control erosion. Diversions and closed drains
are needed to help remove excess water and to allow
for timely tillage.

This Volusia soil has good potential for pasture. Con-
trolling grazing is the major concern in management. If
the pasture is grazed when the soil is wet, the surface
layer is subject to compaction. Proper stocking rates to
maintain desirable plant species, rotation of pasture, de-
ferment of grazing, and restricted grazing during wet
periods are chief management needs.

This soil is suited to trees. A moderate acreage is
wooded, and many of the idle areas are reverting to
trees. Productivity is moderately high. Removal of unde-
sirable species helps to increase production. During har-
vesting, roads should be constructed on the contour to
reduce erosion. Use of equipment is restricted during wet

SOIL SURVEY

seasons because of the seasonal high water table. Ma-
chine planting of the larger areas is practical.

This soil has limitations for most nonfarm uses. The
slow or very slow permeability and the seasonal high
water table are limitations for onsite waste disposal. The
seasonal high water table is a potential hazard for build-
ings with subsurface basements. When buildings with
basements are constructed on this soil, foundation
drains with proper outlets should be used to prevent
seepage of water into the basements.

This sail is in capability subclass Illlw; woodland ordina-
tion symbol is 3w.

VcC—Volusia channery silt loam, 8 to 18 percent
slopes. This sloping, somewhat poorly drained soil is on
side slopes of upland ridges and on hillsides. Slopes are
generally uniform. Areas of this soil are irregular in shape
and range from about 3 to more than 40 acres in size.

Typically, the surface layer of this soil is very dark
grayish brown channery silt loam about 4 inches thick.
The subsoil is about 56 inches thick. The upper part of
the subsoil, to a depth of 12 inches, is brown channery
silt loam; the middle part, to a depth of 24 inches, is
mottled, dark, firm and brittle channery loam; and the
lower part, to a depth of 60 inches, is mottled, brown,
very firm and firm and brittle channery loam.

Included with this soil in mapping are a few areas of
Mardin and Morris soils and a few areas of gently slop-
ing and moderately steep Volusia soils.

This soil is slowly or very slowly permeable. Available
water capacity is very low. Surface runoff is rapid. The
subsoil has a fragipan at a depth of 12 to 20 inches.
This soil has a seasonal high water table at a depth of 6
to 18 inches for long periods during wet seasons. Root-
ing depth is restricted by the fragipan. Where unlimed,
this soil is very strongly acid to medium in the surface
layer and strongly acid to slightly acid in the subsoil.

Most areas of this soil are used for pasture or hay
because of wetness. A few areas are cultivated. This soil
is suited to grass and pasture and can be used for
cultivated crops if properly managed. It has fair potential
for trees. The seasonal high water table, slowly or very
slowly permeable subsoil, and slope limit many nonfarm
uses.

If cultivated crops are grown, the hazard of erosion is
severe. The use of cover crops, including grasses and
legumes in the cropping system, contour stripcropping,
minimum tillage, and sod waterways, help to reduce
runoff and control erosion. Diversions and covered
drains are needed to help remove excess water and to
allow for timely tillage. The seasonal high water table
may interfere with the seeding and harvesting of some
crops.

This Volusia soil has good potential for pasture. Con-
trolling grazing is the major concern in management. If
the pasture is grazed when the soil is wet, the surface
layer is subject to compaction. Proper stocking rates to
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maintain desirable plant species, rotation of pasture, de-
ferment of grazing, and restricted grazing during wet
periods are chief management needs.

This soil is suited to trees. A medium acreage is
wooded, and many of the idle areas are reverting to
trees. Productivity is moderately high. Removal of unde-
sirable species helps increase production. Use of equip-
ment is restricted during wet seasons because of the
seasonal high water table. Machine planting of the larger
areas is practical.

This soil has limitations for most nonfarm uses. The
slow or very slow permeability, slope, and seasonal high
water table are limitations for onsite waste disposal. The
seasonal high water table is a potential hazard for build-
ings with subsurface basements. When buildings with
basements are constructed on this soil, foundation
drains with proper outlets should be used to prevent
seepage of water into the basements.

This soil is in capability subclass llle; woodland ordina-
tion symbol is 3w.

ViB—Volusia flaggy silt loam, 3 to 8 percent
slopes. This gently sloping, somewhat poorly drained
soil is on broad uplands. Slopes are generally uniform.
Areas of this soil are irregular in shape and range from
about 3 to more than 50 acres.

Typically, the surface layer of this soil is very dark
grayish brown flaggy silt loam about 4 inches thick. The
subsoil is about 56 inches thick. The upper part of the
subsoil, to a depth of 12 inches, is brown channery silt
loam; the middle part, to a depth of 24 inches, is mot-
tled, dark grayish brown and brown, firm and brittle chan-
nery silt loam; and the lower part, to a depth of 60
inches, is mottled, brown, very firm and firm, brittle chan-
nery loam.

Included with this soil in mapping are a few areas of
Chippewa, Morris, and Mardin soils and a few areas of
nearly level Volusia soils. Also included are scattered
areas of Norwich soils.

This soil is slowly or very slowly permeable. Available
water capacity is very low. Surface runoff is medium. The
subsoil has a fragipan at a depth of 12 to 20 inches.
This soil has a seasonal high water table at a deptl of 6
to 18 inches for long periods during wet seasons. Root-
ing depth is restricted by the fragipan. Where unlimed,
this soil is very strongly acid to medium acid above the
fragipan and strongly acid to slightly acid in the fragipan.

Most areas of this soil are used for hay or pasture
because of flagstones and wetness. A few areas are
cultivated. This soil is suited to grass and pasture and
can be used for cultivated crops if properly managed. It
has fair potential for trees. The seasonal high water
table, slowly or very slowly permeable subsoil, and flag-
stone limit many nonfarm uses.

If cultivated crops are grown, the hazard of erosion is
moderate. The use of cover crops, including grasses and
legumes in the cropping system, contour stripcropping,
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minimum tillage, and sod waterways help to reduce
runoff and control erosion. Diversions and covered
drains are needed to help remove excess water and to
allow for timely tillage. Surface flagstones interfere with
the seeding and harvesting of some crops.

This Volusia soil has good potential for pasture. Con-
trolling grazing is the major concern in management. If
the pasture is grazed when the soil is wet, the surface
layer is subject to compaction. Proper stocking rates to
maintain desirable plant species, rotation of pasture, de-
ferment of grazing, and restricted grazing during wet
periods are chief management needs.

This soil is suited 10 trees. A medium acreage is
wooded, and many of the idle areas are reverting to
trees. Productivity is moderately high. Removal of unde-
sirable species helps to increase production. Use of
equipment is restricted during wet seasons because of
the seasonal high water table. Machine planting of the
larger areas is practical.

This soil has limitations for most nonfarm uses. Flag-
stones, the slow or very slow permeability, and the sea-
sonal high water table are limitations for onsite waste
disposal. The seasonal high water table is a potential
hazard for buildings with subsurface basements. When
buildings with basements are constructed on this sail,
foundation drains with proper outlets should be used to
prevent seepage of water into the basements.

This soil is in capability subclass IVs; woodland ordina-
tion symbol is 3w.

ViC—Volusia flaggy silt loam, 8 to 15 percent
slopes. This sloping, somewhat poorly drained soil is on
side slopes of upland ridges and hillsides. Slopes are
generally uniform. Areas of this soil are irregular in shape
and range from about 3 to more than 30 acres in size.

Typically, the surface layer of this soil is very dark
grayish brown flaggy silt loam about 4 inches thick. The
subsoil is about 56 inches thick. The upper part of the
subsoil, to a depth of 12 inches, is brown channery silt
loam; the middle part, to a depth of 34 inches, is mot-
tled, dark grayish brown and brown, firm and brittle chan-
nery loam; and the lower part, to a depth of 60 inches, is
mottled, brown, very firm and firm, brittle channery loam.

included with this soil in mapping are a few areas of
Mardin and Morris soils and a few areas of gently slop-
ing and moderately steep Volusia soils.

This soil is slowly or very slowly permeable. Available
water capacity is very low. Surface runoff is rapid. The
subsoil has a fragipan at a depth of 12 to 20 inches.
This soil has a seasonal high water table at a depth of 6
to 18 inches for long periods during wet seasons. Root-
ing depth is restricted by the fragipan. Where unlimed,
this soil is very strongly acid to medium in the surface
layer and strongly acid to slightly acid in the subsoil.

Most areas of this soil are used for pasture or hay
because of flagstones and wetness. A few areas are
cultivated. This soil is suited to grass and pasture and
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can be used for cultivated crops if properly managed. It
has fair potential for trees. The seasonal high water
table, slowly or very slowly permeable subsoil, and slope
limit many nonfarm uses.

if cultivated crops are grown, the hazard of erosion is
severe. The use of cover crops, including grasses and
legumes in the cropping system, contour stripcropping,
minimum tillage, and sod waterways help to reduce
runoff and control erosion. Diversions and covered
drains are needed to help remove excess water and to
allow for timely tillage. Surface flagstones interfere with
the seeding and harvesting of some crops.

This Volusia soil has good potential for pasture. Con-
trolling grazing is the major concern in management. If
the pasture is grazed when the soil is wet, the surface
layer is subject to compaction. Proper stocking rates to
maintain desirable plant species, rotation of pasture, de-
ferment of grazing, and restricted grazing during wet
periods are chief management needs.

This soil is suited to trees. A medium acreage is
wooded, and many of the idle areas are reverting to
trees. Productivity is moderately high. Removal of unde-
sirable species helps to increase production. Use of
equipment is restricted during wet seasons because of
the seasonal high water table. Machine planting of the
larger areas is practical.

This soil has limitations for most nonfarm uses. The
slow or very slow permeability, slope, and seasonal high
water table are limitations for onsite waste disposal. The
seasonal high water table is a potential hazard for build-
ings with subsurface basements. When buildings with
basements are constructed on this soil, foundation
drains with proper outlets should be used to prevent
seepage of water into the basements.

This soil is in capability subclass 1Vs; woodland ordina-
tion symbol is 3w.

VxB--Volusia extremely stony silt loam, 0 to 8 per-
cent slopes. This nearly level and gently sloping, some-
what poorly drained soil is on broad upland ridges.
Slopes are generally uniform. Areas of this soil are irreg-
ular in shape and range from about 3 to more than 30
acres in size. Stones cover about 15 to 30 percent of the
surface.

Typically, the surface layer of this soil is very dark
grayish brown channery silt loam about 4 inches thick.
The subsoil is about 56 inches thick. The upper part of
the subsoil, to a depth of 12 inches, is brown channery
silt loam; the middle part, to a depth of 24 inches, is
mottled, dark grayish brown and brown, firm and brittle
channery loam; and the lower part, to a depth of 60
inches, is mottled, brown, very firm and firm and brittle
channery loam.

Included with this soil in mapping are a few areas of
Chippewa, Mardin, and Morris soils and a few areas of
Norwich soils.

SOIL SURVEY

This soil is slowly or very slowly permeable. Available
water capacity is very low. Surface runoff is slow to
medium. The subsoil has a fragipan at a depth of 12 to
20 inches. This soil has a seasonal high water table at a
depth of 6 to 18 inches for long periods during wet
seasons. Rooting depth is restricted by the fragipan. This
soil is very strongly acid to medium acid in the surface
layer and strongly acid to slightly acid in the subsoil.

Most areas of this soil are wooded. A few areas are
used for pasture. This soil has fair potential for trees. It
is suited to woodland. The extremely stony surface, sea-
sonal high water table, and slowly or very slowly perme-
able subsoil limit many nonfarm uses. This soil has poor
potential for cultivated crops and pasture because of the
extremely stony surface. Removing numerous large sur-
face stones and trees for these uses is not feasible.

This Volusia soil is suited to trees. A large acreage is
wooded and much of the idle acreage is reverting to
trees. Productivity is moderately high. Removal of unde-
sirable species helps to increase production. Use of
equipment is restricted during wet seasons because of
the seasonal high water table. Machine planting is not
practical because of large surface stones.

This soil has limitations for most nonfarm uses.

The slow or very slow permeability, extremely stony
surface, and the seasonal high water table are limitations
for onsite waste disposal. The seasonal high water table
is a potential hazard for buildings with subsurface base-
ments. When buildings with basements are constructed
on this soil, foundation drains with proper outlets should
be used to prevent seepage of water into the base-
ments.

This soil is in capability subclass Vlls; woodland ordi-
nation symbol is 3x.

VxD—Volusia extremely stony siit loam, 8 to 25
percent slopes. This sloping and moderately steep,
somewhat poorly drained soil is on broad upland ridges.
Slopes are generally uniform. Areas of this soil are irreg-
ular in shape and range from about 3 to more than 100
acres in size. Stones cover about 15 to 30 percent of the
surface.

Typically, the surface layer of this soil is very dark
grayish brown channery silt loam about 4 inches thick.
The subsoil is about 56 inches thick. The upper part of
the subsoil, to a depth of 12 inches, is brown channery
silt loam; the middle part, to a depth of 24 inches, is
mottled, dark grayish brown and brown, firm and brittle
channery loam; and the lower part, to a depth of 60
inches, is mottled, brown, very firm and firm and brittle
channery loam.

Included with this soil in mapping are a few areas of
Mardin and Morris soils and a few areas of nonstony
Volusia soils.

This soil is slowly or very slowly permeable. Available
water capacity is very low. Surface runoff is medium to
rapid. The subsoil has a fragipan at a depth of 12 to 20
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inches. This soil has a seasonal high water table at a
depth of 6 to 18 inches for long periods during wet
seasons. Rooting depth is restricted by the fragipan. This
soil is very strongly acid to medium acid in the surface
layer and strongly acid to slightly acid in the subsoil.

Most areas of this soil are wooded. This soil is better
suited to woodland than to most other uses. The ex-
tremely stony surface, slope, seasonal high water table,
and slowly or very slowly permeable subsoil limit most
nonfarm uses.

This Volusia soil has poor potential for pasture and
cultivated crops because of the extremely stony surface.
Removing large surface stones and trees for these uses
is not feasible.

This soil is suited to trees and most areas are wooded.
Productivity is moderately high. Removal of undesirable
species helps to increase production. During harvesting,
logging roads, skid trails, and loading areas should be
constructed on the contour to reduce erosion. Use of
equipment is restricted during wet seasons because of
the seasonal high water table. Machine planting is not
practical because of large surface stones.

This soil has limitations for most nonfarm uses. Sur-
face stones, the slow or very slow permeability in the
subsoil, slope, and the seasonal high water table are
limitations for onsite waste disposal. The seasonal high
water table is a potential hazard for buildings with sub-
surface basements.

This soil is in capability subclass Vils; woodland ordi-
nation symbo! is 3x.

WcB—Welisboro channery loam, 3 to 8 percent
slopes. This gently sloping, moderately well drained soil
is on broad rolling uplands. Slopes are slightly convex.
Areas of this soil are irregular in shape and range from 3
to more than 50 acres in size.

Typically, the surface layer of this soil is dark reddish
brown channery loam about 8 inches thick. The subsoil
is about 52 inches thick. The upper part of the subsoil, to
a depth of 23 inches, is brown and dark brown channery
loam. The lower part, to a depth of 60 inches, is reddish
brown, very firm and brittle channery silt loam and chan-
nery loam.

Included with this soil in mapping are small areas of
Lackawanna and Morris soils. Also included are a few
scattered areas of Mardin and sloping Wellsboro soils.

This soil is slowly permeable. Available water capacity
is very low to moderate. Surface runoff is medium. The
subsoil has a fragipan at a depth of 15 to 26 inches.
This soil has a seasonal high water table at a depth of
18 to 36 inches for long periods during wet seasons.
Rooting depth is restricted by the fragipan. Where un-
limed, this soil is very strongly acid to medium acid
throughout.

A large acreage of this soil is cultivated. A few areas
are used for building sites. This soil has good potential
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for farming. It is suited to cultivated crops and pasture. It
has good potential for trees.

If cultivated crops are grown, the hazard of erosion is
moderate. The use of cover crops, including grasses and
legumes in the cropping system, and minimum tillage
help to reduce runoff and control erosion. Diversions and
covered drains are needed to help remove excess water
and to allow for timely tillage.

This Wellsboro soil has good potential for pasture.
Controlling grazing is the major concern in management.
If the pasture is grazed when the soil is wet, the surface
layer is subject to compaction. Proper stocking rates to
maintain desirable plant species, rotation of pasture, de-
ferment of grazing, and restricted grazing during wet
periods are chief management needs.

This soil is well suited to trees, but only a small acre-
age is wooded. Productivity is high. Removal of undesira-
ble species helps to increase production. Use of equip-
ment is restricted during wet seasons because of the
seasonal high water table. Machine planting of the larger
areas is practical.

This soil has limitations for most nonfarm uses be-
cause it is slowly permeable and has a seasonal high
water table. The slow permeability and the seasonal high
water table are limitations for onsite waste disposal. The
seasonal high water table is a potential hazard for build-
ings with subsurface basements. When buildings with
basements are constructed on this soil, foundation
drains with proper outlets should be used to prevent
seepage of water into the basements.

This soil is in capability subclass llw; woodland ordina-
tion symbol is 20.

WcC—Welisbore channery loam, 8 to 15 percent
slopes. This sloping, moderately well drained soil is on
broad rolling uplands. Slopes are slightly convex. Areas
of this soil are irregular in shape and range from 3 to
more than 50 acres in size.

Typically, the surface layer of this soil is dark reddish
brown channery loam about 8 inches thick. The subsoil
is about 52 inches thick. The upper part of the subsoil, to
a depth of 23 inches, is brown and dark brown channery
loam. The lower part, to a depth of 60 inches, is reddish
brown, very firm and brittle channery silt loam and chan-
nery loam.

Included with this soil in mapping are small areas of
Lackawanna and Morris soils. Also included are a few
scattered areas of Mardin soil and gently sloping and
moderately steep Wellsboro soils.

This soil is slowly permeable. Available water capacity
is very low to moderate. Surface runoff is medium to
rapid. The subsoil has a fragipan at a depth of 15 to 26
inches. This soil has a seasonal high water table at a
depth of 18 to 36 inches for long periods during wet
seasons. Rooting depth is restricted by the fragipan.
Where unlimed, this soil is very strongly acid to medium
acid throughout.
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Most areas of this soil are cultivated. A few areas are
used for building sites. This soil has good potential for
farming. It is suited to cultivated crops, pasture, and
hayland. It has very good potential for trees.

if cultivated crops are grown, the hazard of erosion is
severe. The use of cover crops, including grasses and
legumes in the cropping system, and minimum tillage
help to reduce runoff and control erosion. Diversions and
covered drains are needed to help remove excess water
and to allow for timely tillage.

This Wellsboro soil has good potential for pasture.
Controlling grazing is the major concern in management.
If the pasture is grazed when the soil is wet, the surface
layer is subject to compaction. Proper stocking rates to
maintain desirable plant species, rotation of pasture, de-
ferment of grazing, and restricted grazing during wet
periods are chief management needs.

This soil is well suited to trees, but only a small acre-
age is wooded. Productivity is high. Removal of undesira-
ble species helps to increase production. Use of equip-
ment is restricted during wet seasons because of the
seasonal high water table. Machine planting of the larger
areas is practical.

This soil has limitations for most nonfarm uses be-
cause it is slowly permeable and has a seasonal high
water table. The slow permeability and the seasonal high
water table are limitations for onsite waste disposal. The
seasonal high water table is a potential hazard for build-
ings with subsurface basements. When buildings with
basements are constructed on this soil, foundation
drains with proper outlets should be used to prevent
seepage of water into the basements.

This soil is in capability subclass llle; woodland ordina-
tion symbol is 20.

Wcd—Welisboro channery loam, 15 to 25 percent
slopes. This moderately steep, moderately well drained
soil is on side slopes of upland ridges and ravines.
Slopes are slightly convex. Areas of this soil are general-
ly long and narrow in shape and range from 3 to more
than 40 acres in size.

Typically, the surface layer of this soil is dark reddish
brown channery loam about 2 inches thick. The subsoil
is about 58 inches thick. The upper part of the subsoil, to
a depth of 23 inches, is brown and dark brown channery
loam. The lower part, to a depth of 60 inches, is reddish
brown, very firm and brittle channery silt loam and chan-
nery loam.

Included with this soil in mapping are small areas of
Lackawanna, Morris, and moderately steep Wellsboro
soils. Also included are a few scattered areas of Mardin
and Wellsboro flaggy soils.

This soil is slowly permeable. Available water capacity
is very low to moderate. Surface runoff is rapid. The
subsoil has a fragipan at a depth of 15 to 26 inches.
This soil has a seasonal high water table at a depth of
18 to 36 inches for long periods during wet seasons.

SOIL SURVEY

Rooting depth is restricted by the fragipan. Where un-
limed, this soil is very strongly acid to medium acid
throughout.

Most areas of this soil are in pasture and woodland. A
few small areas are in cultivated crops. This soil has fair
potential for farming. It is suited to woodland and has
very good potential for trees.

If cultivated crops are grown, the hazard of erosion is
very severe. The use of cover crops, including grasses
and legumes in the cropping system, and minimum til-
lage, help to reduce runoff and control erosion. Diver-
sions and covered drains are needed to help remove
excess water and to allow for timely tillage.

This Wellsboro soil has fair potential for pasture. Con-
trolling grazing is the major concern in management. If
the pasture is grazed when the soil is wet, the surface
layer is subject to compaction. Proper stocking rates to
maintain desirable plant species, rotation of pasture, de-
ferment of grazing, and restricted grazing during wet
periods are chief management needs.

This soil is suited to trees, and a medium acreage is
wooded. Productivity is high. Removal of undesirable
species helps to increase production. Use of equipment
is restricted during wet seasons because of the seasonal
high water table. All logging roads, skid trails, and load-
ing areas should be constructed on the contour to help
control erosion. Machine planting of the larger areas is
practical.

This soil has limitations for most nonfarm uses be-
cause of slope, slow permeability, and the seasonal high
water table. The slow permeability, slope, and the sea-
sonal high water table are limitations for onsite waste
disposal. The seasonal high water table is a potential
hazard for buildings with subsurface basements.

This soil is in capability subclass IVe; woodland ordina-
tion symbol is 2r.

WiB—Welisboro flaggy loam, 3 to 8 percent
slopes. This gently sloping, moderately well drained soil
is on broad, rolling uplands. Slopes are slightly convex.
Areas of this soil are irregular in shape and range from 3
to more than 40 acres in size.

Typically, the surface layer of this soil is dark reddish
brown flaggy loam about 8 inches thick. The subsoil is
about 52 inches thick. The upper part of the subsoil, to a
depth of 23 inches, is brown and dark brown channery
loam. The lower part, to a depth of 60 inches, is reddish
brown, very firm and brittle channery silt loam and chan-
nery loam.

Included with this soil in mapping are small areas of
Lackawanna, Morris, and sloping Wellsboro soils. Also
included are a few scattered areas of Mardin soils.

This sail is slowly permeable. Available water capacity
is very low to moderate. Surface runoff is medium. The
subsoil has a fragipan at a depth of 15 to 26 inches.
This soil has a seasonal high water table at a depth of
18 to 36 inches for long periods during wet seasons.
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Rooting depth is restricted by the fragipan. Where un-
limed, this soil is very strongly acid to medium acid
throughout.

Most areas of this soil are cultivated or in pasture. A
few small areas are used for building sites. This soil has
fair potential for cultivated crops and is suited to pasture.
It has very good potential for trees.

If cultivated crops are grown, the hazard of erosion is
moderate. The use of cover crops, including grasses and
legumes in the cropping system, and minimum tillage
help to reduce runoff and control erosion. Diversions and
covered drains are needed to help remove excess water
and to allow for timely tillage. Surface flagstones inter-
fere with the seeding and harvesting of some crops.

This Wellsboro soil has good potential for pasture.
Controlling grazing is the major concern in management.
If the pasture is grazed when the soil is wet, the surface
layer is subject to compaction. Proper stocking rates to
maintain desirable plant species, rotation of pasture, de-
ferment of grazing, and restricted grazing during wet
periods are chief management needs.

This soil is suited to trees, and a medium acreage is
wooded. Productivity is high. Removal of undesirable
species helps to increase production. Use of equipment
is restricted during wet seasons because of the seasonal
high water table. Machine planting of the larger areas is
practical.

This soil has limitations for most nonfarm uses be-
cause of flagstones, slow permeability, and the seasonal
high water table. The slow permeability and the seasonal
high water table are limitations for onsite waste disposal.
The seasonal high water table is a potential hazard for
buildings with subsurface basements. When buildings
with basements are constructed on this soil, foundation
drains with proper outlets should be used to prevent
seepage of water into the basements.

This soil is in capability subclass Ills; woodland ordina-
tion symbol is 20.

WIC—Wellsboro flaggy loam, 8 to 15 percent
slopes. This sloping, moderately well drained soil is on
broad rolling uplands. Slopes are slightly convex. Areas
of this soil are irregular in shape and range from 3 to
more than 30 acres in size.

Typically, the surface layer of this soil is dark reddish
brown flaggy loam about 8 inches thick. The subsoil is
about 52 inches thick. The upper part of the subsoil, to a
depth of about 23 inches, is brown and dark brown
channery loam. The lower part, to a depth of 60 inches,
is reddish brown, very firm and brittle channery silt loam
and channery loam.

Included with this soil in mapping are small areas of
Lackawanna, Morris, and gently sloping and moderately
steep Wellsboro soils. Also included are a few scattered
areas of Mardin soils.

This soil is slowly permeable. Available water capacity
is very low to moderate. Surface runoff is medium. The
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subsoil has a fragipan at a depth of 15 to 26 inches.
This soil has a seasonal high water table at a depth of
18 to 36 inches for long periods during wet seasons.
Rooting depth is restricted by the fragipan. Where un-
limed, this soil is very strongly acid to medium acid
throughout.

Most areas of this soil are in hay or pasture. A few
small areas are in cultivated crops. This soil has fair
potential for farming and is suited to pasture and hay. It
has very good potential for trees.

If cultivated crops are grown, the hazard of erosion is
moderate. The use of cover crops, including grasses and
legumes in the cropping system, and minimum tillage
help to reduce runoff and control erosion. Diversions and
covered drains are needed to help remove excess water
and to allow for timely tillage. Surface flagstones inter-
fere with the seeding and harvesting of some crops.

This Wellsboro soil has good potential for pasture.
Controlling grazing is the major concern in management.
If the pasture is grazed when the soil is wet, the surface
layer is subject to compaction. Proper stocking rates to
maintain desirable plant species, rotation of pasture, de-
ferment of grazing, and restricted grazing during wet
periods are chief management needs.

This soil is suited to trees, and a medium acreage is
wooded. Productivity is high. Removal of undesirable
species helps to increase production. Use of equipment
is restricted during wet seasons because of the seasonal
high water table. Machine planting of the larger areas is
practical.

This soil has limitations for most nonfarm uses be-
cause of flagstones, slow permeability, and the seasonal
high water table. The slow permeability and the seasonal
high water table are severe limitations for onsite waste
disposal. The seasonal high water table is a potential
hazard for buildings with subsurface basements. When
buildings with basements are constructed on this soil,
foundation drains with proper outlets should be used to
prevent seepage of water into the basements.

This soil is in capability subclass IVs; woodiand ordina-
tion symbol is 20.

WgB—Wellsboro extremely stony loam, 3 to 8 per-
cent slopes. This gently sloping, moderately well
drained soil is on broad rolling uplands. Slopes are
slightly convex. Areas of this soil are irregular in shape
and range from 3 to more than 100 acres in size. Stones
cover about 15 to 30 percent of the surface.

Typically, the surface layer of this soil is dark reddish
brown channery loam about 2 inches thick. The subsur-
face layer is reddish gray fine sandy loam 1 inch thick.
The subsoil is about 57 inches thick. The upper part of
the subsoil, to a depth of 23 inches, is brown and dark
brown channery loam. The lower part, to a depth of 60
inches, is reddish brown, very firm and brittle channery
silt loam and channery loam.
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Included with this soil in mapping are small areas of
Lackawanna, Morris, and Mardin soils. Also included are
a few scattered areas of nonstony Wellsboro soils.

This soil is slowly permeable. Available water capacity
is very low to moderate. Surface runoff is medium. The
subsoil has a fragipan at a depth of 15 to 26 inches.
This soil has a seasonal high water table at a depth of
18 to 36 inches for long periods during wet seasons.
Rooting depth is restricted by the fragipan. This soil is
very strongly acid to medium acid throughout.

Most areas of this soil are in woodland. A few small
areas are cleared and are used for building sites. This
soil has poor potential for farming because of the ex-
tremely stony surface. It is well suited to woodland and
has very good potential for trees.

This Wellsboro soil has poor potential for cultivated
crops and pasture because of the extremely stony sur-
face. Removing surface stones and trees for these uses
is not feasible.

This soil is suited to trees, and a large acreage is
wooded. Productivity is high. Removal of undesirable
species helps to increase production. Use of equipment
is restricted during wet seasons because of the seasonal
high water table. Machine planting is not practical be-
cause of the extremely stony surface.

This soil has limitations for most nonfarm uses and for
onsite waste disposal because of stones, slow perme-
ability, and the seasonal high water table. The seasonal
high water table is a potential hazard for buildings with
subsurface basements. When buildings with basements
are constructed on this soil, foundation drains with
proper outlets should be used to prevent seepage of
water into the basements.

This soil is in capability subclass Vlis; woodland ordi-
nation symbol is 2x.

WgD—Wellsboro extremely stony loam, 8 to 25
percent slopes. This sloping and moderately steep,
moderately well drained soil is on rolling uplands and
side slopes of ridges. Slopes are slightly convex. Areas
of this soil are irregular in shape and range from 3 to
more than 150 acres in size. Stones cover about 15 to
30 percent of the surface.

Typically, the surface layer of this soil is dark reddish
brown channery loam about 2 inches thick. The subsur-
face layer is reddish gray fine sandy loam 1 inch thick.
The subsoil is about 57 inches thick. The upper part of
the subsoil, to a depth of 23 inches, is brown and dark
brown channery loam. The lower part, to a depth of 60
inches, is reddish brown, very firm and brittle channery
silt loam and channery loam.

Included with this soil in mapping are small areas of
Lackawanna, Morris, and Mardin soils. Also included are
a few scattered areas of nonstony Wellsboro soils.

This soil is slowly permeable. Available water capacity
is very low to moderate. Surface runoff is medium to
rapid. The subsoil has a fragipan at a depth of 15 to 26
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inches. This soil has a seasonal high water table at a
depth of 18 to 36 inches for long periods during wet
seasons. Rooting depth is restricted by the fragipan. This
soil is very strongly acid to medium acid throughout.

Most areas of this soil are in woodland. This soil has
poor potential for farming because of the extremely
stony surface. It is well suited to woodland and has very
good potential for trees.

This Wellsboro soil has poor potential for cultivated
crops and pasture because of surface stones. Removing
the large stones and trees for these uses is not feasible.

This soil is suited to trees, and a large acreage is
wooded. Productivity is high. Removal of undesirable
species helps to increase production. Use of equipment
is restricted during wet seasons because of the seasonal
high water table. Machine planting is not practical be-
cause of the extremely stony surface.

This soil has limitations for most nonfarm uses and for
onsite waste disposal because of the stones, slow per-
meability, slope, and a seasonal high water table. The
seasonal high water table is a potential hazard for build-
ings with subsurface basements. When buildings with
basements are constructed on this soil, foundation
drains with proper outlets should be used to prevent
seepage of water into the basements.

This soil is in capability subclass Vlls; woodland ordi-
nation symbol is 2x.

WkB—Wurtsboro channery loam, 3 to 8 percent
slopes. This gently sloping, moderately well drained soil
is on broad upland ridges. Slopes are slightly convex.
Areas of this soil are irregular in shape and range from 3
to more than 30 acres in size.

Typically, the surface layer of this soil is dark grayish
brown channery loam about 8 inches thick. The subsoil
is about 52 inches thick. The upper part of the subsoil, to
a depth of 21 inches, is yellowish brown gravelly loam.
The lower part, to a depth of 60 inches, is dark grayish
brown, firm and brittle gravelly sandy loam.

Included with this soil in mapping are small areas of
Swartswood soils. Also included are a few scattered
areas of soils that are silt loam above the fragipan.

This soil is slowly permeable. Available water capacity
is very low to moderate. Surface runoff is medium. The
subsoil has a slowly permeable fragipan at a depth of 17
to 28 inches. This soil has a seasonal high water table at
a depth of 18 to 30 inches during wet seasons. Rooting
depth is restricted by the fragipan. Where unlimed, this
soil is extremely acid to strongly acid throughout.

Most areas of this soil are in cropland. A few small
areas are used for building sites. This soil has fair to
good potential for cultivated crops and pasture. It has
good potential for trees.

If cultivated crops are grown, the hazard of erosion is
moderate. The use of cover crops, including grasses and
legumes in the cropping system, and minimum tillage
help to reduce runoff and control erosion. Diversions and



LACKAWANNA AND WYOMING COUNTIES, PENNSYLVANIA

covered drains are needed to help remove excess water
and to allow for timely tillage. The channery surface may
interfere with the seeding and harvesting of some crops.

This Wurtsboro soil has good potential for pasture.
Controlling grazing is the major concern in management.
If the pasture is grazed when the soil is wet, the surface
layer is subject to compaction. Proper stocking rates to
maintain desirable plant species, rotation of pasture, de-
ferment of grazing, and restricted grazing during wet
periods are chief management needs.

This soil is suited to trees, and a medium acreage is
wooded. Productivity is moderately high. Removal of un-
desirable species helps to increase production. Use of
equipment is restricted during wet seasons because of
the seasonal high water table. Machine planting of the
larger areas is practical.

This soil has limitations for most nonfarm uses and for
onsite waste disposal because it is slowly permeable and
has a seasonal high water table. The seasonal high
water table is a potential hazard for buildings with sub-
surface basements. When buildings with basements are
constructed on this soil, foundation drains with proper
outlets should be used to prevent seepage of water into
the basements.

This soil is in capability subclass Ilw; woodland ordina-
tion symbol is 30.

WkC—Waurtsboro channery loam, 8 to 15 percent
slopes. This sloping, moderately well drained soil is on
side slopes of upland ridges. Slopes are slightly convex.
Areas of this soil are irregular in shape and range from 5
to more than 15 acres in size.

Typically, the surface layer of this soil is dark grayish
brown loam about 8 inches thick. The subsoil is about 52
inches thick. The upper part of the subsoil, to a depth of
21 inches, is yellowish brown gravelly loam. The lower
part, to a depth of 60 inches, is dark grayish brown, firm
and brittle gravelly sandy loam.

Included with this soil in mapping are small areas of
Swartswood soils. Also included are a few scattered
areas of soils that are silt loam above the fragipan.

This soil is slowly permeable. Available water capacity
is very low to moderate. Surface runoff is medium. The
subsoil has a slowly permeable fragipan at a depth of 17
to 28 inches. This soil has a seasonal high water table at
a depth of 18 and 30 inches during wet seasons. Root-
ing depth is restricted by the fragipan. Where unlimed,
this soil is extremely acid to strongly acid throughout.

Most areas of this soil are cropland. A few small areas
are used for building sites. This soil has fair to good
potential for cultivated crops and pasture. It has good
potential for trees.

If cultivated crops are grown, the hazard of erosion is
severe. The use of cover crops, including grasses and
legumes in the cropping system, and minimum tillage
help to reduce runoff and control erosion. Diversions and
covered drains are needed to help remove excess water
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and to allow for timely tillage. The channery surface may
interfere with the seeding and harvesting of some crops.

This soil has good potential for pasture. Controlling
grazing is the major concern in management. If the pas-
ture is grazed when the soil is wet, the surface layer is
subject to compaction. Proper stocking rates to maintain
desirable plant species, rotation of pasture, deferment of
grazing, and restricted grazing during wet periods are
chief management needs.

This soil is suited to trees, and a medium acreage is
wooded. Productivity is moderately high. Removal of un-
desirable species helps to increase production. Use of
equipment is restricted during wet seasons because of
the seasonal high water table. Machine planting of the
larger areas is practical.

This soil has limitations for most nonfarm uses and for
onsite waste disposal because it is slowly permeable and
has a seasonal high water table. The seasonal high
water table is a potential hazard for buildings with sub-
surface basements. When buildings with basements are
constructed on this soil, foundation drains with proper
outlets should be used to prevent seepage of water into
the basements.

This soil is in capability subclass llle; woodland ordina-
tion symbol is 3o.

WxB—Wurtsboro extremely stony loam, 3 to 8 per-
cent slopes. This gently sloping, moderately well
drained soil is on upland ridges. Slopes are slightly
convex. Areas of this soil are irregular in shape and
range from 5 to more than 50 acres in size. Stones
cover about 15 to 30 percent of the surface.

Typically, the surface layer of this soil is black chan-
nery loam about 1 inch thick. The subsurface layer is
grayish brown channery loam 1 inch thick. The subsoil is
about 58 inches thick. The upper part of the subsoil, to a
depth of 8 inches, is yellowish brown channery loam; the
middie part, to a depth of 21 inches, is yellowish brown
gravelly loam; and the lower part, to a depth of 60
inches, is dark brown, firm and brittle gravelly sandy
loam.

Included with this soil in mapping are small areas of
Swartswood soils. Also included are a few scattered
areas of soils that are silt loam above the fragipan.

This soil is slowly permeable. Available water capacity
is very low to moderate. Surface runoff is medium. The
subsoil has a slowly permeable fragipan at a depth of 17
to 28 inches. This soil has a seasonal high water table at
a depth of 18 and 30 inches during wet seasons. Root-
ing depth is restricted by the fragipan. This soil is ex-
tremely acid to strongly acid throughout.

Most areas of this soil are in woodland. A few small
areas are cleared and used for building sites. This soil
has poor potential for farming. It is suited to woodland
and has good potential for trees.
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This Wurtsboro soil is too stony for cultivated crops or
pasture. Removing large stones and trees for these uses
is not feasible.

This soil is suited to trees, and a large acreage is
wooded. Productivity is moderately high. Removal of un-
desirable species helps to increase production. Use of
equipment is restricted during wet seasons because of
the seasonal high water table. Machine planting is not
practical because of stones.

This soil has limitations for most nonfarm uses and
onsite waste disposal because of stones, slow perme-
ability, and a seasonal high water table. The seasonal
high water table is a potential hazard for buildings with
subsurface basements. When buildings are constructed
on this soil, foundation drains with proper outlets should
be used to prevent seepage of water into the base-
ments.

This soil is in capability subclass VlIs; woodland ordi-
nation symbol is 3x.

WxD—Wurtsboro extremely stony loam, 8 to 25
percent slopes. This sloping and moderately steep,
moderately well drained soil is on upland ridges. Siopes
are slightly convex. Areas of this soil are irregular in
shape and range from 10 to more than 40 acres in size.
Stones cover about 15 to 30 percent of the surface.

Typically, the surface layer of this soil is black chan-
nery loam about 1 inch thick. The subsurface layer is
grayish brown channery loam 1 inch thick. The subsoil is
about 58 inches thick. The upper part of the subsoil, to a
depth of 8 inches, is yellowish brown channery loam; the
middle part, to a depth of 21 inches, is yellowish brown
gravelly loam; and the lower part, to a depth of 60
inches, is dark grayish brown, firm and brittle gravelly
sandy loam.

Included with this soil in mapping are small areas of
Swartswood soils. Also included are a few scattered
areas of soils that are silt loam above the fragipan.

This soil is slowly permeable. Available water capacity
is very low to moderate. Surface runoff is medium. The
subsoil has a slowly permeable fragipan at a depth of 17
to 28 inches. This soil has a seasonal high water table at
a depth of 18 to 30 inches during wet seasons. Rooting
depth is restricted by the fragipan. This soil is extremely
acid to strongly acid throughout.

This soil is suited to woodland, and most areas are in
woodland. This soil has poor potential for farming. It has
good potential for trees.

This Wurtsboro soil is too stony for cultivated crops or
pasture. Removing large stones and trees for these uses
is not feasible.

This soil is suited to trees, and a large acreage is
wooded. Productivity is moderately high. Removal of un-
desirable species helps to increase production. Use of
equipment is restricted during wet seasons because of
the seasonal high water table. All logging roads, skid
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trails, and loading areas should be constructed on the
contour to help control erosion.

This soil has limitations for most nonfarm uses and for
onsite waste disposal because of stones, slope, slow
permeability, and a seasonal high water table. The season-
al high water table is a potential hazard for buildings with
subsurface basements. When buildings with basements
are constructed on this soil, foundation drains with
proper outlets should be used to prevent seepage of
water into the basements.

This soil is in capability subclass Vlls; woodland ordi-
nation symbol is 3x.

WyA—Wyoming gravelly sandy loam, 0 to 3 per-
cent slopes. This nearly level, deep, somewhat exces-
sively drained soil is on stream terraces. Slopes are
smooth and flat. The areas of this soil are irregular in
shape and are mainly 3 to 50 acres in size.

Typically, the surface layer of this soil is dark brown
gravelly sandy loam 7 inches thick. The upper part of the
subsoil, to a depth of 15 inches, is dark brown very
gravelly sandy loam. The lower part, to a depth of 25
inches, is dark brown very gravelly coarse sandy loam.
The substratum, to a depth of 60 inches, is brown very
gravelly loamy coarse sand that has lenses of sand and
gravel.

Included with this soil in mapping are a few small
areas of Unadilla soils and areas of gently sloping Wyo-
ming soils. Also included are small, scattered areas of
Braceville and Rexford soils.

This soil is rapidly permeable. Available water capacity
is very low to low. Surface runoff is slow. Where unlimed,
this soil is extremely acid to medium acid throughout.

Most areas of this soil are cultivated. Small areas are
used for building sites. This soil has fair to good potential
for cultivated crops and pasture and is suited to trees. It
is a potential source of sand and gravel (fig. 16). The
potential for homesites is good, but rapid permeability
can be a concern for onsite waste disposal.

If cultivated crops are grown, the hazard of erosion is
slight. Crops respond well to fertility and good manage-
ment. The use of cover crops, crop residue, and includ-
ing hay in the cropping system help to maintain the
content of organic matter and good tilth. The gravelly
surface can interfere with the seeding and harvesting of
some crops.

When this soil is used for pasture, proper stocking
rates to maintain desirable plant species and rotation of
pasture are chief management needs. Optimum produc-
tion requires maintenance of fertility through periodic ap-
plications of nutrients.

This Wyoming soil is suited to trees, but only a small
acreage is wooded. Productivity is moderate. Manage-
ment hazards are slight; however, seedling mortality is a
hazard because of the very low to low available water
capacity of this soil. Machine planting of the large areas
is practical.
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Figure 16.—Wyoming gravelly sandy loam is a good source of sand and gravel. Several large mining operations are in the survey area.

This soil has limitations for some nonfarm uses and for
onsite waste disposal because of rapid permeability.

This soil is in capability subclass llls; woodland ordina-
tion symbol is 4f.

WyB—Wyoming gravelly sandy loam, 3 to 8 per-
cent slopes. This gently sloping, deep, somewhat ex-
cessively drained soil is on stream terraces. Slopes are
smooth and slightly convex. Areas of this soil are irregu-
lar in shape and are mainly 3 to 75 acres in size.

Typically, the surface layer of this soil is dark brown
gravelly sandy loam 7 inches thick. The upper part of the
subsoil, to a depth of 15 inches, is dark brown very
gravelly sandy loam. The lower part, to a depth of 25
inches, is dark brown very gravelly coarse sandy loam.
The substratum, to a depth of 60 inches, is brown very
gravelly loamy coarse sand that has lenses of sand and
gravel.

Included with this soil in mapping are a few small
areas of Unadilla soils and areas of nearly level and
sloping Wyoming soils. Also included are small, scat-
tered areas of Braceville and Rexford soils.

This soil is rapidly permeable. Available water capacity

is very low to low. Surface runoff is slow. Where unlimed,
this soil is extremely acid to medium acid throughout.

Most areas of this soil are cultivated. Small areas are
used for building sites. This soil has fair to good potential
for cultivated crops and pasture and is suited to trees. It
is a potential source of sand and gravel. The potential
for homesite location is good, but rapid permeability can
be a concern for onsite waste disposal.

If cultivated crops are grown, the hazard of erosion is
moderate. Crops respond well to fertility and good man-
agement. Stripcropping, minimum tillage, diversions, and
sod waterways help to control erosion. The use of cover
crops, crop residue, and including hay in the cropping
system help to maintain the content of organic matter
and good tilth. The gravelly surface can interfere with the
seeding and harvesting of some crops.

When this soil is used for pasture, proper stocking
rates to maintain desirable plant species and rotation of
pasture are chief management needs. Ontimum produc-
tion requires maintenance of fertility through periodic ap-
plications of nutrients.

This Wyoming soil is suited to trees, but only a small
acreage is wooded. Productivity is moderate. Manage-
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ment hazards are slight; however, seedling mortality is a
hazard because of the very low to low available water
capacity of this soil. Machine planting of the large areas
is practical.

This soil has limitations for some nonfarm uses and for
onsite waste disposal because of rapid permeability.

This soil is in capability subclass llls; woodland ordina-
tion symbol is 4f.

WyC-—Wyoming gravelly sandy loam, 8 to 15 per-
cent slopes. This sloping, deep, somewhat excessively
drained soil is on stream terraces. Slopes are smooth
and slightly convex. Areas of this soil are oval to long
and narrow in shape and are mainly 3 to 30 acres in
size.

Typically, the surface layer of this soil is dark brown
gravelly sandy loam 7 inches thick. The upper part of the
subsoil, to a depth of 15 inches, is dark brown very
gravelly sandy loam. The lower part, to a depth of 25
inches, is dark brown very gravelly coarse sandy loam.
The substratum, to a depth of 60 inches, is brown very
gravelly loamy coarse sand that has lenses of sand and
gravel.

Included with this soil in mapping are a few small
areas of Unadilla soils and areas of gently sloping and
moderately steep Wyoming soils.

This soil is rapidly permeable. Available water capacity
is very low to low. Surface runoff is slow to medium.
Where unlimed, this soil is extremely acid to medium
acid.

Most areas of this soil are cultivated. Small areas are
used for building sites. This soil has fair potential for
cultivated crops and pasture and is suited to trees. It is a
potential source of sand and gravel. The potential for
homesites is fair, but rapid permeability can be a con-
cern for onsite waste disposal.

If cultivated crops are grown, the hazard of erosion is
severe. Crops respond well to fertility and good manage-
ment. Stripcropping, minimum tillage, diversions, and sod
waterways help to control erosion. The use of cover
crops, crop residue, and including hay in the cropping
system help to maintain the content of organic matter
and good tilth. The gravelly surface can interfere with the
seeding and harvesting of some crops.

When this soil is used for pasture, proper stocking
rates to maintain desirable plant species and rotation of
pasture are chief management needs. Optimum produc-
tion requires maintenance of fertility through periodic ap-
plications of nutrients.

This Wyoming soil is suited to trees, but only a small
acreage is wooded. Productivity is moderate. Manage-
ment hazards are slight; however, seedling mortality is a
hazard because of the very low to low available water
capacity. Machine planting of the large areas is practical.

This soil has limitations for some nonfarm uses and for
onsite waste disposal because of rapid permeability,
slope, and the gravelly surface.
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This soil is in capability subclass IVs; woodland ordina-
tion symbol is 4f.

WyD—Wyoming gravelly sandy loam, 15 to 25 per-
cent slopes. This moderately steep, deep, somewhat
excessively drained soil is on stream terraces. Slopes
are smooth and convex. Areas of this soil are long and
narrow in shape and are mainly 3 to 25 acres in size.

Typically, the surface layer of this soil is dark brown
gravelly sandy loam 7 inches thick. The upper part of the
subsoil, to a depth of 15 inches, is dark brown very
gravelly sandy loam. The lower part, to a depth of 256
inches, is dark brown very gravelly coarse sandy loam.
The substratum, to a depth of 60 inches, is brown very
gravelly loamy coarse sand that has lenses of sand and
gravel.

Included with this soil in mapping are a few small
areas of Unadilla soils and areas of sloping and steep
Wyoming soils.

This soil is rapidly permeable. Available water capacity
is very low to low. Surface runoff is rapid. Where un-
limed, this soil is extremely acid to medium acid.

Most areas of this soil are in pasture. Small areas are
used for woodland and cultivated crops. This soil has fair
potential for cultivated crops and pasture and is suited to
trees. It is a potential source of sand and gravel. The
potential for homesites is poor because of slope.

If cultivated crops are grown, the hazard of erosion is
very severe. Crops respond fairly well to fertility and
good management. Stripcropping, minimum tillage, diver-
sions, and sod waterways help to control erosion. The
use of cover crops, crop residue, and including hay in
the cropping system help to maintain the content of
organic matter and good tilth. The gravelly surface can
interfere with the seeding and harvesting of some crops.

When this soil is used for pasture, proper stocking
rates to maintain desirable plant species and rotation of
pasture are chief management needs. Optimum produc-
tion requires maintenance of fertility through periodic ap-
plications of nutrients.

This Wyoming soil is suited to trees, but only a small
acreage is wooded. Productivity is moderate. Seedling
mortality is a hazard because of the very low to low
available water capacity of this soil. All logging roads,
skid trails, and loading areas should be constructed on
the contour to help control erosion. Machine planting of
the large areas is practical.

This soil has limitations for many nonfarm uses and for
onsite waste disposal because of slope, rapid permeabil-
ity, and the gravelly surface.

This soil is in capability subclass IVe; woodland ordina-
tion symbol is 4f.

WyE—Wyoming gravelly sandy loam, 25 to 45 per-
cent slopes. This steep, deep, somewhat excessively
drained soil is on stream terraces. Slopes are generally
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uniform. Areas of this soil are long and narrow in shape
and are 5 to 20 acres in size.

Typically, the surface layer of this soil is dark brown
gravelly sandy loam about 7 inches thick. The upper part
of the subsoil, to a depth of 15 inches, is dark brown
very gravelly sandy loam. The lower part, to a depth of
25 inches, is dark brown very gravelly coarse sandy
loam. The substratum, to a depth of 60 inches, is brown
very gravelly loamy coarse sand that has lenses of sand
and gravel.

Included with this soil in mapping are a few areas of
moderately steep Wyoming soils.

This soil is rapidly permeable. Available water capacity
is very low or low. Surface runoff is very rapid. Where
unlimed, this soil is extremely acid to medium acid.

Most areas of this soil are wooded. Small areas are
used for pasture. This soil has poor potential for farming
because of slope. It is fairly well suited to trees. The
potential for most nonfarm uses is poor because of
slope. The rapid permeability is a limitation for onsite
waste disposal. This soil is a potential source of sand
and gravel. It is too steep for cultivated crops and pas-
ture.

This Wyoming soil is fairly suited to trees. Productivity
is moderate. Equipment limitations are severe because
of slope. Seedling mortality is a hazard because of the
very low to low available water capacity. All logging
roads, skid trails, and loading areas should be construct-
ed on the contour to help control erosion. Machine plant-
ing is not practical because of slope.

This soil is in capability subclass Vile; woodland ordi-
nation symbol is 4f.

Use and management of the soils

The soil survey is a detailed inventory and evaluation
of the most basic resource of the survey area—the soil.
It is useful in adjusting land use, including urbanization,
to the limitations and potentials of natural resources and
the environment. Also, it can help avoid soil-related fail-
ures in uses of the land.

While a soil survey is in progress, soil scientists, con-
servationists, engineers, and others keep extensive
notes about the nature of the soils and about unique
aspects of behavior of the soils. These notes include
data on erosion, drought damage to specific crops, yield
estimates, flooding, the functioning of septic tank dispos-
al systems, and other factors affecting the productivity,
potential, and limitations of the soils under various uses
and management. In this way, field experience and
measured data on soil properties and performance are
used as a basis for predicting soil behavior.

Information in this section is useful in planning use and
management of soils for crops and pasture, woodland,
as sites for buildings, highways and other transportation
systems, sanitary facilities, and parks and other recrea-
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tion facilities, and for wildlife habitat. From the data pre-
sented, the potential of each soil for specified land uses
can be determined, soil limitations to these land uses
can be identified, and costly failures in houses and other
structures, caused by unfavorable soil properties, can be
avoided. A site where soil properties are favorable can
be selected, or practices that will overcome the soil
limitations can be planned.

Planners and others using the soil survey can evaluate
the impact of specific land uses on the overall productiv-
ity of the survey area or other broad planning area and
on the environment. Productivity and the environment
are closely related to the nature of the soil. Plans should
maintain or create a land-use pattern in harmony with
the natural soil.

Contractors can find information that is useful in locat-
ing sources of sand and gravel, roadfill, and topsoil.
Other information indicates the presence of bedrock,
wetness, or very firm soil horizons that cause difficulty in
excavation.

Health officials, highway officials, engineers, and many
other specialists also can find useful information in this
soil survey. The safe disposal of wastes, for example, is
closely related to properties of the soil. Pavements,
sidewalks, campsites, playgrounds, lawns, and trees and
shrubs are influenced by the nature of the soil.

Crops and pasture

John C. Spitzer, conservation agronomist, Soil Conservation Service,
helped prepare this section.

The major management concerns in the use of the
soils for crops and pasture are described in this section.
In addition, the crops or pasture plants best suited to the
soil, including some not commonly grown in the survey
area, are described; the system of land capability classi-
fication used by the Soil Conservation Service is ex-
plained; and the estimated yields of the main crops and
hay and pasture plants are presented for each soil.

This section provides information about the overall ag-
ricultural potential of the survey area and about the man-
agement practices that are needed. The information is
useful to equipment dealers, land improvement contrac-
tors, fertilizer companies, processing companies, plan-
ners, conservationists, and others. For each kind of sail,
information about management is presented in the sec-
tion “Soil maps for detailed planning.” Planners of man-
agement systems for individual fields or farms should
also consider the detailed information given in the de-
scription of each soil.

Data show that in 1974 the combined income from
farming in Lackawanna and Wyoming Counties was con-
siderable (7). Livestock and livestock products account-
ed for most of this income. Horticultural crops are also
important to both counties.
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In Lackawanna County, only 41,700 acres was used
for cropland and pasture according to the 1975 update
of the Conservation Needs Inventory. Of this total, 9,300
acres was used for permanent pasture; 4,100 acres was
used for row crops, mainly corn for silage; 15,801 acres
was used for permanent and rotation hayland; 3,699
acres was used for rotation pastureland; and 150 acres
was used for orchards.

In Wyoming County, 77,600 acres was used for crop-
land and pasture according to the 1975 update of the
Conservation Needs Inventory. Of this total, 24,400
acres was used for permanent pasture; 8,100 acres was
used for row crops, mainly corn for silage; 19,480 acres
was used for permanent and rotation hayland; 5,020
acres was used for rotation pastureland; and 400 acres
was used for orchards.

Many of the soils in the survey area are too stony to
be used for cropland and have poor potential for in-
creased production of food. However, most of the soils
that have few or no surface stones have good potential.
About 37,000 acres of potentially good cropland is cur-
rently used as woodland and about 17,000 acres is used
as pasture. In addition to the reserve productive capacity
of soils in the survey area, food production could also be
increased considerably by extending the latest crop pro-
duction technology to all the cropland.

Soil erosion is the major management hazard on most
of the cropland and pasture in Lackawanna and Wyo-
ming Counties.

Lackawanna and Bath soils are potentially productive
for crops and pasture, but areas that have slopes of
more than 3 percent have a moderate to severe hazard
of erosion.

Loss of the surface layer through erosion is damaging
for two reasons: First, productivity is reduced as the
surface layer is lost and part of the subsoil is incorporat-
ed into the plow layer. Loss of the surface layer is
especially damaging on soils that have a layer in or
below the subsoil that limits the depth of the rooting
zone. Such layers include fragipans, as in Bath, Lacka-
wanna, Mardin, and Wellsboro soils, or bedrock as in
Lordstown and Oquaga soils. Erosion also reduces pro-
ductivity on soils that tend to be droughty, such as Wyo-
ming soils. Second, soil erosion from farmland may pol-
lute streams and reservoirs through sediment deposition.
Control of erosion minimizes the pollution of streams and
thereby helps maintain water quality for municipal use,
for recreation, and for fish and wildlife.

In many sloping fields on channery and flaggy soils,
preparing a good seedbed and tiling are difficult be-
cause the original surface soil has been eroded, leaving
a high content of coarse fragments on the surface. Such
areas are common on Lordstown channery silt loam and
Oquaga flaggy loam. Erosion control practices provide a
protective surface cover, reduce surface runoff, and in-
crease infiltration. A cropping system that keeps a vege-
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tative cover on the soil for extended periods minimizes
soil erosion losses.

On livestock farms which require pasture and hay, the
legume and grass forage crops in the cropping system
help reduce erosion on sloping land, provide nutrients,
and improve soil tilth.

Contour farming and stripcropping are common ero-
sion control practices in the survey area. They are best
adapted to soils that have smooth, uniform slopes in-
cluding most areas of the sloping Bath, Mardin, Lacka-
wanna, and Wellsboro soils. However, some areas of
these soils have irregular slopes, making contour tillage
or terracing impractical. On these soils, cropping systems
that provide substantial vegetative cover are needed to
help control erosion. Additional soil protection is by mini-
mum tillage. Minimizing tillage, and using cover crops
and crop residue on the surface help to increase infiltra-
tion and reduce the hazard of erosion. These practices
can be adapted to most soils in the survey area. No-
tillage of corn is effective in reducing erosion on sloping
land and can be adapted to most soils in the survey
area, except the poorly drained and very poorly drained
soils.

Terraces and diversions reduce the length of slope
and reduce the hazard of erosion. They are more practi-
cal on the deep, well drained soils that have regular
slopes than on most other soils. Bath, Lackawanna, and
Swartswood soils are suitable for terraces and diver-
sions. Other soils are less suitable for terraces or diver-
sions because of irregular slopes, excessive wetness in
the terrace channels, or bedrock at a depth of less than
40 inches.

Information for the design of erosion control practices
for each kind of soil is available in local field offices of
the Soil Conservation Service.

Soil drainage is the major management need on about
5,400 acres of land that is used for crops and pasture in
the survey area. Some soils are naturally so wet that
production of crops or pasture common to the area is
generally not successful without artificial drainage. These
are the poorly drained and very poorly drained Norwich,
Chippewa, Holly, and Atherton soils.

The design of both surface and subsurface drainage
systems varies with the kind of soil. A combination of
surface drainage and subsurface drainage is needed in
most areas of poorly drained soils that are used for the
more intensive cropping systems. Drains have to be
more closely spaced in soils that are slowly permeable
than in the more permeable soils. Finding adequate out-
lets for drainage systems commonly is difficult in areas
of Holly and Atherton soils.

Soil fertility is naturally low in many soils in the survey
area. Many soils on uplands are naturally strongly acid,
and they require application of ground limestone to
supply calcium and to raise the pH sufficiently for good
growth of alfalfa and other crops. Available phosphorus
and magnesium levels are naturally low in most soils.
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Additions of lime and fertilizer on soils should be based
on the results of soil tests, on the need of the crop, and
on the expected level of yields. The Cooperative Exten-
sion Service can help in determining the kinds and
amounts of lime and fertilizer to apply.

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

Many soils that are used for crops in the survey area
have a surface layer that is relatively low in organic
matter. Generally, the structure of such soil is weak, and
intense rainfall causes crusting of the exposed surface.
The crust is hard when it is dry and nearly impervious to
water. When the crust forms, it reduces infiltration and
increases runoff. Regular additions of crop residue,
manure, and other organic material can help to improve
soil structure and to reduce crust formation.

Fall plowing is generally not good on soils that have a
silt loam surface layer low in organic matter because of
the crust that forms during winter and spring. Many of
the soils are nearly as dense and hard at planting time
after fall plowing as they were before they were plowed.
Also, most of the cropland consists of sloping soils that
are subject to damaging erosion if they are plowed in
fall.

Field crops that are suited to the soils and climate of
the survey area include many that are not now common-
ly grown. Corn is the major row crop grown, although
grain sorghum, potatoes, and similar crops can be grown
if economic conditions are favorable. Wheat and oats
are the common close-grown crops.

The most special crops grown commercially in the
survey area are apples, vegetables, and nursery plants,
Deep soils that have good natural drainage and that
warm up early in spring are best suited to these crops.
Good air drainage is needed to reduce frost damage.

In the survey area, Bath and Lackawanna soils have
the best combination of soil properties and air drainage
for growing fruit and vegetables. Pope and Philo soils are
also good for growing vegetables, but damage can result
from flooding. Soils used for low residue-producing vege-
table crops need to be cover cropped or be used in
rotation with heavy residue-producing crops to reduce
erosion and maintain the content of organic matter.

Yields per acre

The average yields per acre that can be expected of
the principal crops under a high level of management
are shown in table 4. In any given year, yields may be
higher or lower than those indicated in the table because
of variations in rainfall and other climatic factors. Ab-
sence of an estimated yield indicates that the crop is not
suited to or not commonly grown on the soil or that a
given crop is not commonly irrigated.

The estimated yields were based mainly on the experi-
ence and records of farmers, conservationists, and ex-
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tension agents. Results of field trials and demonstrations
and available yield data from nearby counties were also
considered.

The yields were estimated assuming that the latest soil
and crop management practices were used. Hay and
pasture yields were estimated for the most productive
varieties of grasses and legumes suited to the climate
and the soil. A few farmers may be obtaining average
yields higher than those shown in table 4.

The management needed to achieve the indicated
yields of the various crops depends on the kind of sail
and the crop. Such management provides drainage, ero-
sion control, and protection from flooding; the proper
planting and seeding rates; suitable high-yielding crop
varieties; appropriate tillage practices, including time of
tillage and seedbed preparation and tilling when soil
moisture is favorable; control of weeds, plant diseases,
and harmful insects; favorable soil reaction and optimum
levels of nitrogen, phosphorus, potassium, and trace ele-
ments for each crop; effective use of crop residues,
barnyard manure, and green-manure crops; harvesting
crops with the smallest possible loss; and timeliness of
all fieldwork.

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

Crops other than those shown in table 4 are grown in
the survey area, but estimated yields are not included
because the acreage of these crops is small. The local
offices of the Soil Conservation Service and the Cooper-
ative Extension Service can provide information about
the management concerns and productivity of the soils
for these crops.

Capability classes and subclasses

Capability classes and subclasses show, in a general
way, the suitability of soils for most kinds of field crops.
The soils are classed according to their limitations when
they are used for field crops, the risk of damage when
they are used, and the way they respond to treatment.
The grouping does not take into account major and gen-
erally expensive landforming that would change slope,
depth, or other characteristics of the soils; does not take
into consideration possible but unlikely major reclamation
projects; and does not apply to rice, cranberries, horticul-
tural crops, or other crops that require special manage-
ment. Capability classification is not a substitute for inter-
pretations designed to show suitability and limitations of
groups of soils for rangeland, for forest trees, or for
engineering purposes.

In the capability system, all kinds of soil are grouped
at three levels: capability class, subclass, and unit.
These levels are defined in the following paragraphs
(12). A survey area may not have soils of all classes.
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Capability classes, the broadest groups, are designat-
ed by Roman numerals | through Vill. The numerais
indicate progressively greater limitations and narrower
choices for practical use. The classes are defined as
follows:

Class | soils have few limitations that restrict their use.

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

Class lll soils have severe limitations that reduce the
choice of plants, or that require special conservation
practices, or both.

Class |V soils have very severe limitations that reduce
the choice of plants, or that require very careful manage-
ment, or both.

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

Class VI soils have severe limitations that make them
generally unsuitable for cultivation.

Class VIl soils have very severe limitations that make
them unsuitable for cultivation.

Class VIl soils and landforms have limitations that
nearly preclude their use for commercial crop production.

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

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

The acreage of soils in each capability class and sub-
class is indicated in table 5. All soils in the survey area
except those named at a level higher than the series are
included. Some of the soils that are well suited to crops
and pasture may be in low-intensity use, for example,
soils in capability classes | and ll. Data in this table can
be used to determine the farming potential of such soils.

Woodland management and productivity

Paxton G. Wolfe, woodland conservationist, Soil Conservation Serv-
ice assisted in preparing this section.

Lackawanna and Wyoming Counties have approxi-
mately 310,100 acres of woodland (73). This is 57 per-
cent (Lackawanna County, 59 percent; Wyoming County,
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54 percent) of the total land area in the two counties.
Farmers own 20 percent (Lackawanna County, 13 per-
cent; Wyoming County, 29 percent); forest industries
own 3.5 percent (Lackawanna County, 0 percent; Wyo-
ming County, 8 percent); private concerns own 64 per-
cent (Lackawanna County, 81 percent; Wyoming County,
42 percent), and 12.5 percent (Lackawanna County, 6
percent; Wyoming County, 21 percent) is public owned.

Stands of second and third growth trees make up the
woodland. The principal forest cover types (9) that make
up the present woodland in the survey area and the
extent of each, as given by the USDA Forest Service,
are as follows:

Oak-hickory makes up 22 percent of the total wood-
land in the survey area. This cover type mainly consists
of white oak, red oak, and hickory, although black oak is
sometimes predominant. The principal associates are
yellow-poplar, beech, shagbark hickory, white ash, red
maple, and chestnut oak.

Eim-ash-red maple makes up 18 percent of the tota!
woodland. This cover type is predominantly white ash,
American elm, and red maple. Associates are slippery
elm, yellow birch, sycamore, and hemlock.

Aspen-birch make up 17 percent of the woodland.
Quaking aspen, bigtooth aspen, and gray birch, are
dominant in this cover type. Principal associates are pin
cherry, red maple, yellow birch, white pine, ash, and
sugar maple.

Maple-beech-birch cover type is on 34 percent of the
woodland in the survey area. Sugar maple, beech, and
yellow birch are the component species in this cover
type. Associated species are varying mixtures of bass-
wood, red maple, hemlock, red oak, white ash, white
pine, black birch, and yeliow-poplar.

White pine cover type makes up 9 percent of the
woodland in the survey area. White pine is pure or domi-
nant. Principal associates are yellow-poplar, northern red
oak, and white oak.

Sawtimber makes up approximately 35.4 percent of
the acreage (Lackawanna County, 36 percent; Wyoming
County, 35 percent) in commercial woodland; poletimber,
45.3 percent (Lackawanna County, 46 percent, Wyoming
County, 44 percent); and seedlings and saplings 14.3
percent (Lackawanna County, 13 percent; Wyoming
County, 16 percent). The remaining 5 percent is classi-
fied as nonstocked or less than 10 percent growing-
stock trees.

In general, the soils in the survey area are capable of
supporting good stands of red oak, sugar maple, and
ash. Trees grow better on the deep, well drained soils
than on the shallow, or poorly drained soils.

A woodland owner can encourage the growth of desir-
able kinds of trees by using more intensive woodland
management practices on the areas where the soils are
rated very high, high, and moderately high for potential
productivity. Those soils rated low for potential productiv-
ity generally will not economically justify a high level of
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management to increase yields of wood crops. Soils that
are rated moderate are the most difficult to appraise for
management of wood crops. A thorough inventory of the
growing stock and their quality on the site is needed.
The market potential for these species, and whether or
not the soils rated moderate are mixed with larger areas
of more productive soils, should be investigated to deter-
mine the level of woodland management that is eco-
nomically feasible.

The woodland in Lackawanna and Wyoming Counties
has value for watershed protection, recreation, wildlife
habitats, and esthetic uses, as well as a source of
income from wood crops. Woodland on soils rated better
than moderate for potential productivity should return a
good profit to the owner if properly managed and pro-
tected from fire, disease, insects, and livestock grazing.

Table 6 contains information useful to woodland
owners or forest managers planning use of soils for
wood crops. Map unit symbols for soils suitable for wood
crops are listed, and the ordination (woodland suitability)
symbol for each soil is given. All soils bearing the same
ordination symbol require the same general kinds of
woodland management and have about the same poten-
tial productivity.

The first part of the ordination symbol, a number, indi-
cates the potential productivity of the soils for important
trees. The number 1 indicates very high productivity; 2,
high; 3, moderately high; 4, moderate; and 5, low. The
second part of the symbol, a letter, indicates the major
kind of soil limitation. The letter x indicates stoniness or
rockiness; w, excessive water in or on the soil; d, re-
stricted root depth; 7, high content of coarse fragments in
the soil profile; and r, steep slopes. The letter o indicates
insignificant limitations or restrictions. If a soil has more
than one limitation, priority in placing the soil into a
limitation class is in the following order: x, w, d, f, and r.

In table 6 the soils are also rated for a number of
factors to be considered in management. Slight, moder-
ate, and severe are used to indicate the degree of major
soil limitations.

Ratings of the erosion hazard indicate the risk of loss
of soil in well managed woodland. The risk is s/ight if the
expected soil loss is small, moderate if some measures
are needed to control erosion during logging and road
construction, and severe if intensive management or
special equipment and methods are needed to prevent
excessive loss of soil.

Ratings of equipment limitation reflect the characteris-
tics and conditions of the soil that restrict use of the
equipment generally needed in woodland management
or harvesting. A rating of slight indicates that use of
equipment is not limited to a particular kind of equipment
or time of year; moderate indicates a short seasonal
limitation or a need for some modification in manage-
ment or equipment; severe indicates a seasonal limita-
tion, a need for special equipment or management, or a
hazard in the use of equipment.
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Seedling mortality ratings indicate the degree that the
soil affects expected mortality of planted tree seedlings.
Plant competition is not considered in the ratings. Seed-
lings from good planting stock that are properly planted
during a period of sufficient rainfall are rated. A rating of
slight indicates that the expected mortality of the planted
seedlings is less than 25 percent; moderate, 25 to 50
percent; and severe, more than 50 percent.

Considered in the ratings of windthrow hazard are
characteristics of the soil that affect the development of
tree roots and the ability of the soil to hold trees firmly. A
rating of slight indicates that trees in wooded areas are
not expected to be blown down by commonly occurring
winds; moderate, that some trees are blown down during
periods of excessive soil wetness and strong winds; and
severe, that many trees are blown down during periods
of excessive soil wetness and moderate or strong winds.

The potential productivity of merchantable or important
trees on a soil is expressed as a site index. This index is
the average height, in feet, that dominant and codomin-
ant trees of a given species attain in 50 years. The site
index applies to fully stocked, even-aged, unmanaged
stands. The site index is listed for trees that woodland
managers generally favor to grow for wood crop produc-
tion. They are the most important tree species in regard
to growth rate, quality, value, and marketability. Other
tree species that commonly occur on the soil are also
listed regardless of potential value and growth potential.

Trees to plant are those that are suitable for commer-
cial wood production and that are suited to the soils.

Engineering

Sammuel E. Young, area engineer, and Edward E. Steckler, civil
engineer, Soil Conservation Service, helped prepare this section.

This section provides information about the use of
soils for building sites, sanitary facilities, construction ma-
terial, and water management. Among those who can
benefit from this information are engineers, landowners,
community planners, town and city managers, land de-
velopers, builders, contractors, and farmers and ranch-
ers.

The ratings in the engineering tables are based on test
data and estimated data in the *‘Soil properties” section.
The ratings were determined jointly by soil scientists and
engineers of the Soil Conservation Service using known
relationships between the soil properties and the behav-
ior of soils in various engineering uses.

Among the soil properties and site conditions identified
by a soil survey and used in determining the ratings in
this section were grain-size distribution, liquid limit, plas-
ticity index, soil reaction, depth to bedrock, hardness of
bedrock that is within 5 or 6 feet of the surface, soil
wetness, depth to a seasonal high water table, slope,
likelihood of flooding, natural soil structure or aggrega-
tion, in-place soil density, and geologic origin of the soil
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material. Where pertinent, data about kinds of clay min-
erals, mineralogy of the sand and silt fractions, and the
kind of absorbed cations were also considered.

On the basis of information assembled about soil prop-
erties, ranges of values can be estimated for erodibility,
permeability, corrosivity, shrink-sweli potentiai, available
water capacity, shear strength, compressibility, slope sta-
bility, and other factors of expected soil behavior in engi-
neering uses. As appropriate, these values can be ap-
plied to each major horizon of each soil or to the entire
profile.

These factors of soil behavior affect construction and
maintenance of roads, airport runways, pipelines, founda-
tions for small buildings, ponds and small dams, irrigation
projects, drainage systems, sewage and refuse disposal
systems, and other engineering works. The ranges of
values can be used to (1) select potential residential,
commercial, industrial, and recreational uses; (2) make
preliminary estimates pertinent to construction in a par-
ticular area; (3) evaluate alternative routes for roads,
streets, highways, pipelines, and underground cables; (4)
evaluate alternative sites for location of sanitary landfills,
onsite sewage disposal systems, and other waste dis-
posal facilities; (5) plan detailed onsite investigations of
soils and geology; (6) find sources of gravel, sand, clay,
and topsoil; (7) plan farm drainage systems, irrigation
systems, ponds, terraces, and other structures for soil
and water conservation; (8) relate performance of struc-
tures already built to the properties of the kinds of soil
on which they are built so that performance of similar
structures on the same or a similar soil in other locations
can be predicted; and (9) predict the trafficability of soils
for cross-country movement of vehicles and construction
equipment.

Data presented in this section are useful for land-usé
planning and for choosing alternative practices or gener-
al designs that will overcome unfavorable soil properties
and minimize soil-related failures. Limitations to the use
of these dala, however, should be well understood. First,
the data are generally not presented for soil material
below a depth of 5 or 6 feet. Also, because of the scale
of the detailed map in this soil survey, small areas of
soifs that differ from the dominant soil may be included
in mapping. Thus, these data do not eliminate the need
for onsite investigations, testing, and analysis by person-
nel having expertise in the specific use contemplated.

The information is presented mainly in tables. Table 7
shows, for each kind of soil, the degree and kind of
limitations for building site development; table 8, for sani-
tary facilities; and table 10, for water management. Table
9 shows the suitability of each kind of soil as a source of
construction materials.

The information in the tables, along with the soil map,
the soil descriptions, and other data provided in this
survey, can be used to make additional interpretations
and to construct interpretive maps for specific uses of
land.
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Some of the terms used in this soil survey have a
special meaning in soil science. Many of these terms are
defined in the Glossary.

Buillding site development

The degree and kind of soil limitations that affect shal-
low excavations, dwellings with and without basements,
small commercial buildings, and local roads and streets
are indicated in table 7. A slight limitation indicates that
soil properties generally are favorable for the specified
use; any limitation is minor and easily overcome. A mod-
erate limitation indicates that soil properties and site fea-
tures are unfavorable for the specified use, but the limi-
tations can be overcome or minimized by special plan-
ning and design. A severe limitation indicates that one or
more soil properties or site features are so unfavorable
or difficult to overcome that a major increase in con-
struction effort, special design, or intensive maintenance
is required. For some soils rated severe, such costly
measures may not be feasible.

Shallow excavations are made for pipelines, sewer-
lines, communications and power transmission lines,
basements, open ditches, and cemeteries. Such digging
or trenching is influenced by soil wetness caused by a
seasonal high water table; the texture and consistence
of soils; the tendency of soils to cave in or slough; and
the presence of very firm, dense soil layers, bedrock, or
large stones. In addition, excavations are affected by
slope of the soil and the probability of flooding. Ratings
do not apply to soil horizons below a depth of 6 feet
unless otherwise noted.

In the soil series descriptions, the consistence of each
soil horizon is given, and the presence of very firm or
extremely firm horizons, usually difficult to excavate, is
indicated.

Dwellings and small commercial buildings referred to
in table 7 are built on undisturbed soil and have founda-
tion loads of a dwelling no more than three stories high.
Separate ratings are made for small commercial build-
ings without basements and for dwellings with and with-
out basements. For such structures, soils should be suffi-
ciently stable that cracking or subsidence of the struc-
ture from settling or shear failure of the foundation does
not occur. These ratings were determined from esti-
mates of the shear strength, compressibility, and shrink-
swell potential of the soil. Soil texture, plasticity and in-
place density, potential frost action, soil wetness, and
depth to a seasonal high water table were also consid-
ered. Soil wetness and depth to a seasonal high water
table indicate potential difficuity in providing adequate
drainage for basements, lawns, and gardens. Depth to
bedrock, slope, and large stones in or on the soil are
also important considerations in the choice of sites for
these structures and were considered in determining the
ratings. Susceptibility to flooding is a serious hazard.



LACKAWANNA AND WYOMING COUNTIES, PENNSYLVANIA

Local roads and streets referred to in table 7 have an
all-weather surface that can carry light to medium traffic
all year. They consist of a subgrade of the underlying
soil material; a base of gravel, crushed rock fragments,
or soil material stabilized with lime or cement; and a
flexible or rigid surface, commonly asphalt or concrete.
The roads are graded with soil material at hand, and
most cuts and fills are less than 6 feet deep.

The load supporting capacity and the stability of the
soil as well as the quantity and workability of fill material
available are important in design and construction of
roads and streets. The classifications of the soil and the
soil texture, density, shrink-swell potential, and potential
frost action are indicators of the traffic supporting capac-
ity used in making the ratings. Soil wetness, flooding,
slope, depth to hard rock or very compact layers, and
content of large stones affect stability and ease of exca-
vation.

Lawns and landscaping require soils that are suitable
for the establishment and maintenance of turf for lawns
and ornamental trees and shrubs for landscaping. The
best soils are firm after rains, are not dusty when dry,
and absorb water readily and hold sufficient moisture for
plant growth. The surface layer should be free of stones.
If shaping is required, the soils should be thick enough
over bedrock or hardpan to allow for necessary grading.
In rating the soils, the availability of water for sprinkling is
assumed.

Sanitary facilities

Favorable soil properties and site features are needed
for proper functioning of septic tank absorption fields,
sewage lagoons, and sanitary landfills. The nature of the
soil is important in selecting sites for these facilities and
in identifying limiting soil properties and site features to
be considered in design and installation. Also, those soil
properties that affect ease of excavation or installation of
these facilities will be of interest to contractors and local
officials. Table 8 shows the degree and kind of limita-
tions of each soil for such uses and for use of the soil as
daily cover for landfills. It is important to observe local
ordinances and regulations,

If the degree of soil limitation is expressed as slight,
soils are generally favorable for the specified use and
limitations are minor and easily overcome; if moderate,
soil properties or site features are unfavorable for the
specified use, but limitations can be overcome by special
planning and design; and if severe, soil properties or site
features are so unfavorable or difficult to overcome that
major soil reclamation, special designs, or intensive
maintenance is required. Soil suitability is rated by the
terms good, fair, or poor, which, respectively, mean
about the same as the terms slight, moderate, and
severe.

Septic tank absorption fields are subsurface systems
of tile or perforated pipe that distribute effluent from a
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septic tank into the natural soil. Only the soil horizons
between depths of 18 and 72 inches are evaluated for
this use. The soil properties and site features considered
are those that affect the absorption of the effluent and
those that affect the construction of the system.

Properties and features that affect absorption of the
effluent are permeability, depth to seasonal high water
table, depth to bedrock, and susceptibility to flooding.
Stones, boulders, and shallowness to bedrock interfere
with installation. Excessive slope can cause lateral seep-
age and surfacing of the effluent. Also, soil erosion and
soil slippage are hazards if absorption fields are installed
on sloping soils.

In some soils, loose sand and gravel or fractured bed-
rock is less than 4 feet below the tile lines. In these soils
the absorption field does not adequately filter the efflu-
ent, and ground water in the area may be contaminated.

On many of the soils that have moderate or severe
limitations for use as septic tank absorption fields, a
system to lower the seasonal water table can be in-
stalled or the size of the absorption field can be in-
creased so that performance is satisfactory.

Sewage lagoons are shallow ponds constructed to
hold sewage while aerobic bacteria decompose the solid
and liquid wastes. Lagoons have a nearly level floor and
cut slopes or embankments of compacted soil material.
Aerobic lagoons generally are designed to hold sewage
within a depth of 2 to 5 feet. Nearly impervious soil
material for the lagoon floor and sides is required to
minimize seepage and contamination of ground water.
Soils that are very high in content of organic matter and
those that have cobbles, stones, or boulders are not
suitable. Unless the soil has very slow permeability, con-
tamination of ground water is a hazard where the sea-
sonal high water table is above the level of the lagoon
floor. In soils where the water table is seasonally high,
seepage of ground water into the lagoon can seriously
reduce the lagoon’s capacity for liquid waste. Slope,
depth to bedrock, and susceptibility to flooding also
affect the suitability of sites for sewage lagoons or the
cost of construction. Shear strength and permeability of
compacted soil material affect the performance of em-
bankments.

Sanitary landffill is a method of disposing of solid waste
by placing refuse in successive layers either in excavat-
ed trenches or on the surface of the soil. The waste is
spread, compacted, and covered daily with a thin layer
of soil material. Landfill areas are subject to heavy ve-
hicular traffic. Risk of polluting ground water and traffica-
bility affect the suitability of a soil for this use. The best
soils have a loamy or silty texture, have moderate to
slow permeability, are deep to a seasonal water table,
and are not subject to flooding. Clayey soils are likely to
be sticky and difficult to spread. Sandy or gravelly soils
generally have rapid permeability, which might allow nox-
ious liquids to contaminate ground water. Soil wetness
can be a limitation, because operating heavy equipment
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on a wet soil is difficult. Seepage into the refuse in-
creases the risk of pollution of ground water.

Ease of excavation affects the suitability of a soil for
the trench type of landfill. A suitable soil is deep to
bedrock and free of large stones and boulders. If the
seasonal water table is high, water will seep into trench-
es.

Unless otherwise stated, the limitations in table 8
apply only to the soil material within a depth of about 6
feet. If the trench is deeper, a limitation of slight or
moderate may not be valid. Site investigation is needed
before a site is selected.

Daily cover for landfill should be soil that is easy to
excavate and spread over the compacted fill in wet and
dry periods. Soils that are loamy or silty and free of
stones or boulders are better than other soils. Clayey
soils may be sticky and difficult to spread; sandy soils
may be subject to soil blowing.

The soils selected for final cover of landfills should be
suitable for growing plants. Of all the horizons, the A
horizon in most soils has the best workability, more or-
ganic matter, and the best potential for growing plants.
Thus, for either the area- or trench-type landfill, stockpil-
ing material from the A horizon for use as the surface
layer of the final cover is desirable.

Where it is necessary to bring in soil material for daily
or final cover, thickness of suitable soil material available
and depth to a seasonal high water table in soils sur-
rounding the sites should be evaluated. Other factors to
be evaluated are those that affect reclamation of the
borrow areas. These factors include slope, erodibility,
and potential for plant growth.

Construction materials

The suitability of each soil as a source of roadfill,
sand, gravel, and topsoil is indicated in table 9 by ratings
of good, fair, or poor. The texture, thickness, and organ-
ic-matter content of each soil horizon are important fac-
tors in rating soils for use as construction materials.
Each soil is evaluated to the depth observed, generally
about 6 feet.

Roadfill is soil material used in embankments for
roads. Soils are evaluated as a source of roadfill for low
embankments, which generally are less than 6 feet high
and less exacting in design than high embankments. The
ratings reflect the ease of excavating and working the
material and the expected performance of the material
where it has been compacted and adequately drained.
The performance of soil after it is stabilized with lime or
cement is not considered in the ratings, but information
about some of the soil properties that influence such
performance is given in the descriptions of the soil
series.

The ratings apply to the soil material between the A
horizon and a depth of 5 to 6 feet. It is assumed that soil
horizons will be mixed during excavation and spreading.
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Many soils have horizons of contrasting suitability within
their profile. The estimated engineering properties in
table 13 provide specific information about the nature of
each horizon. This information can help determine the
suitability of each horizon for roadfill.

Soils rated good are coarse grained. They have low
shrink-swell potential, low potential frost action, and few
cobbles and stones. They are at least moderately well
drained and have slopes of 15 percent or less. Soils
rated fair have a plasticity index of less than 15 and
have other limiting features, such as moderate shrink-
swell potential, moderately steep slopes, wetness, or
many stones. If the thickness of suitable material is less
than 3 feet, the entire soil is rated poor.

Sand and gravel are used in great quantities in many
kinds of construction. The ratings in table 9 provide guid-
ance as to where to look for probable sources and are
based on the probability that soils in a given area con-
tain sizable quantities of sand or gravel. A soil rated
good or fair has a layer of suitable material at least 3
feet thick, the top of which is within a depth of 6 feet.
Coarse fragments of soft bedrock material, such as
shale and siltstone, are not considered to be sand and
gravel. Fine-grained soils are not suitable sources of
sand and gravel.

The ratings do not take into account depth to the
water table or other factors that affect excavation of the
material. Descriptions of grain size, kinds of minerals,
reaction, and stratification are given in the soil series
descriptions and in table 13.

Topsoil is used in areas where vegetation is to be
established and maintained. Suitability is affected mainly
by the ease of working and spreading the soil material in
preparing a seedbed and by the ability of the soil materi-
al to support plantlife. Also considered is the damage
that can result at the area from which the topsoil is
taken.

The ease of excavation is influenced by the thickness
of suitable material, wetness, slope, and amount of
stones. The ability of the soil to support plantlife is deter-
mined by texture, structure, and the amount of soluble
salts or toxic substances. Organic matter in the A1 or Ap
horizon greatly increases the absorption and retention of
moisture and nutrients. Therefore, the soil material from
these horizons should be carefully preserved for later
use.

Soils rated good have at least 16 inches of friable
loamy material at their surface. They are free of stones
and cobbles, are low in content of gravel, and have
gentle slopes. They are low in soluble salts that can limit
or prevent plant growth. They are naturally fertile or
respond well to fertilizer. They are not so wet that exca-
vation is difficult during most of the year.

Soils rated fair are loose sandy soils or firm loamy or
clayey soils in which the suitable material is only 8 to 16
inches thick or soils that have appreciable amounts of
gravel, stones, or soluble salt.
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Soils rated poor are very sandy soils and very firm
clayey soils; soils with suitable layers less than 8 inches
thick; soils having large amounts of gravel, stones, or
soluble salt; steep soils; and poorly drained soils.

Although a rating of good is not based entirely on high
content of organic matter, a surface horizon is generally
preferred for topsoil because of its organic-matter con-
tent. This horizon is designated as A1 or Ap in the soil
series descriptions. The absorption and retention of
moisture and nutrients for plant growth are greatly in-
creased by organic matter.

Water management

Many soil properties and site features that affect water
management practices have been identified in this soil
survey. In table 10 the soil and site features that affect
use are indicated for each kind of soil. This information
is significant in planning, installing, and maintaining water
control structures.

Pond reservoir areas hold water behind a dam or em-
bankment. Soils best suited to this use have a low seep-
age potential, which is determined by permeability and
the depth to fractured or permeable bedrock or other
permeable material.

Embankments, dikes, and levees require soil material
that is resistant to seepage, erosion, and piping and has
favorable stability, shrink-swell potential, shear strength,
and compaction characteristics. Large stones and organ-
ic matter in a soil downgrade the suitability of a soil for
use in embankments, dikes, and levees.

Aquifer-fed excavated ponds are bodies of water made
by excavating a pit or dugout into a ground-water aquifer.
Excluded are ponds that are fed by surface runoff and
embankment ponds that impound water 3 feet or more
above the original surface. Ratings in table 10 are for
ponds that are properly designed, located, and con-
structed. Soil properties and site features that affect
aquifer-fed ponds are depth to a permanent water table,
permeability of the aquifer, quality of the water, and ease
of excavation.

Drainage of soil is affected by such soil properties as
permeability; texture; depth to bedrock, hardpan, or other
layers that affect the rate of water movement; depth to
the water table; slope; stability of ditchbanks; susceptibil-
ity to flooding; salinity and alkalinity; and availability of
outlets for drainage.

Terraces and diversions are embankments or a combi-
nation of channels and ridges constructed across a
slope to intercept runoff. They allow water to soak into
the soil or flow slowly to an outlet. Features that affect
suitability of a soil for terraces are uniformity and steep-
ness of slope; depth to bedrock, hardpan, or other unfa-
vorable material; large stones; permeability; ease of es-
tablishing vegetation; and resistance to water erosion,
soil blowing, soil slipping, and piping.
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Grassed waterways are constructed to channel runoff
to outlets at a nonerosive velocity. Features that affect
the use of soils for waterways are slope, permeability,
erodibility, wetness, and suitability for permanent vegeta-
tion.

Recreation

Recreation is important to Lackawanna and Wyoming
Counties. The survey area is gifted with a wide variety of
wildlife, picturesque mountain ranges, rolling hills, and
sparkling water. The numerous and diversified recre-
ational facilities attract thousands of tourists and resi-
dents each year and provide important sources of reve-
nue for the counties.

Major recreational attractions are excellent hunting
and fishing, water sports, golfing, camping, hiking, horse-
back riding, bowling, winter sports, and vacation homes.
In addition to many private recreational facilities in the
survey area, more than 41,000 acres of state-owned
land is open to the public for various types of recreation.

Most soils have potential for some type of recreational
development. The deep, well drained soils that have few
or no surface stones have the best potential for most
recreational uses. Soils that have a seasonal high water
table and extremely stony surfaces have severe limita-
tions for the more intensive recreational uses; although
these wet, stony soils have some potential for hunting,
hiking, and other types of recreation that require only
slight land alteration. The soils that have the poorest
potential for most recreational uses are the poorly
drained and very poorly drained soils and the steep and
very steep soils.

The soils of the survey area are rated in table 11
according to limitations that affect their suitability for
recreation uses. The ratings are based on such restric-
tive soil features as flooding, wetness, slope, and texture
of the surface layer. Not considered in these ratings, but
important in evaluating a site, are location and accessi-
bility of the area, size and shape of the area and its
scenic quality, the ability of the soil to support vegeta-
tion, access to water, potential water impoundment sites
available, and either access to public sewerlines or ca-
pacity of the soil to absorb septic tank effluent. Soils
subject to flooding are limited, in varying degree, for
recreation use by the duration and intensity of flooding
and the season when flooding occurs. Onsite assess-
ment of height, duration, intensity, and frequency of
flooding is essential in planning recreation facilities.

The degree of the limitation of the soils is expressed
as slight, moderate, or severe. Slight means that the soil
properties are generally favorable and that the limitations
are minor and easily overcome. Moderate means that
the limitations can be overcome or alleviated by plan-
ning, design, or special maintenance. Severe means that
soil properties are unfavorable and that limitations can
be offset only by costly soil reclamation, special design,
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intensive maintenance, limited use, or by a combination
of these measures.

The information in table 11 can be supplemented by
information in other parts of this survey. Especially help-
ful are interpretations for septic tank absorption fields,
given in table 8, and interpretations for dwellings without
basements and for local roads and streets, given in table
7.

Camp areas require such site preparation as shaping
and leveling for tent and parking areas, stabilizing roads
and intensively used areas, and installing sanitary facili-
ties and utility lines. Camp areas are subject to heavy
foot traffic and some vehicular traffic. The best soils for
this use have mild slopes and are not wet or subject to
flooding during the period of use. The surface has few or
no stones or boulders, absorbs rainfall readily but re-
mains firm, and is not dusty when dry. Strong slopes and
stones or boulders can greatly increase the cost of con-
structing camping sites.

Picnic areas are subject to heavy foot traffic. Most
vehicular traffic is confined to access roads and parking
areas. The best soils for use as picnic areas are firm
when wet, are not dusty when dry, are not subject to
flooding during the period of use, and do not have
slopes or stones or boulders that will increase the cost
of shaping sites or of building access roads and parking
areas.

Playgrounds require soils that can withstand intensive
foot traffic. The best soils are aimost level and are not
wet or subject to flooding during the season of use. The
surface is free of stones or boulders, is firm after rains,
and is not dusty when dry. If shaping is required to
obtain a uniform grade, the depth of the soil over bed-
rock or hardpan should be enough to allow necessary
grading.

Paths and trails for walking, horseback riding, bicy-
cling, and other uses should require little or no cutting
and filling. The best soils for this use are those that are
not wet, are firm after rains, are not dusty when dry, and
are not subject to flooding more than once during the
annual period of use. They should have moderate slopes
and have few or no stones or boulders on the surface.

Golf fairways are subject to heavy foot traffic and
some light vehicular traffic. Cutting or filling may be re-
quired. The best soils for use as golf fairways are firm
when wet, are not dusty when dry, and are not subject to
prolonged flooding during the period of use. They should
have a surface that is free of stones and boulders and
have moderate siopes. Suitability of the soil for traps,
tees, or greens was not considered in rating the soils.
Irrigation is an assumed management practice.
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Wildlife habitat

Clayton Heiney, Jr., wildlife biologist, Soil Conservation Service,
helped prepare this section.

Under natural conditions, the distribution and abun-
dance of some species of wildlife in Lackawanna and
Wyoming Counties are related to the kinds of soil. Soils
affect wildlife by influencing vegetation that supplies food
and cover. An area is inhabited by wildlife whose habitat
requirements are met by the vegetation in the area. If
the natural conditions in the area are altered by drainage
or other management practices used in farming or wood-
land production, the kinds and patterns of vegetation
change. This in turn can affect the species and numbers
of wildlife in the area.

Many species of game, furbearers, and songbirds are
in the survey area. The principal species of game ani-
mals in the area are white-tailed deer, turkey, cottontail
rabbits, squirrels, black bear, woodcock, fox