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Consult " Contents"" for parts of the publication that will meet your specific needs,
This survey contains useful information for farmers or ranchers, foresters or
7 . Aagronomists; for planners, community decision makers, engineers, developers,
builders, or homebuyers; for consarvationists, recreationists, teachers, or

students; 1o specialists in wildlife management, waste disposal, or pollution cantral.



This is a publication of the National Cooperative Soil Survey, a joint effort of
the United States Department of Agriculture 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 1968-73. Soil
names and descriptions were approved in 1974. Unless otherwise indicated,
statements in the publication refer to conditions in the survey area in 1974. This
survey was made cooperatively by the Soil Conservation Service and the Cor-
nell University Agricultural Experiment Station. It is part of the technical assist-
ance furnished to the Ulster County Soil and Water Conservation District. Part
of the funding for this survey was provided by the Ulster County Legislature and
the Palisades Interstate Park Commission through the Ulster County Soil and
Water Conservation District and the Ulster County Planning Board. Also provid-
ing financial aid were the U.S. Department of Housing and Urban Development
and the New York State Office of Planning Services.

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: The Ashokan Reservolr is in the foreground, and the Catskill

Mountains are in the background. Arnot, Oquaga, and Lackawanna

soils are extensive in the mountains. Stones in the foreground help
to control wave action erosion.
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Foreword

The Soil Survey of Ulster County, New York contains much information
useful in any land-planning program. Of prime importance are the predictions of
soil behavior for selected land uses. Also highlighted are limitations 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 envi-
ronment.

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.

(Pbet LA

Robert L. Hilliard
State Conservationist
Soil Conservation Service
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SOIL SURVEY OF ULSTER COUNTY, NEW YORK

By Lawrence A. Tornes, Soil Conservation Service

Fieldwork by James H. Brown, Leslie Crandall, Gary C. Nightingale,
and Lawrence A. Tornes, Soil Conservation Service

United States Department of Agriculture, Soil Conservation Service,
in cooperation with Cornell University Agricultural Experiment Station

ULSTER COUNTY borders the west side of the
Hudson River in the southeastern part of New York
State (see map on facing page). It has a total area of
731,520 acres, or 1,143 square miles. Elevation ranges
from 'sea level at the Hudson River to 4,204 feet on
Slide ‘Mountain in the Catskills. The Hudson River sepa-
rates the survey area from Columbia and Dutchess
Counties on the east. Ulster County is bounded by
Greene and Delaware Counties on the north, by Orange
and Sullivan Counties on the south, and by Sullivan and
Delaware Counties on the west. Kingston, the county
seat and largest city, has a population of about 25,544.

About 79 percent of Ulster County is in commercial
and noncommercial forests (9). Most of the land in the
Catskill, Shawangunk, and Marlboro Mountains is in
forest. Only 12.5 percent of the county is in farms. Ulster
County is the State’s largest producer of apples and
sweet corn for fresh market consumption and the
second largest egg producer. Dairy products are also a
large part of the agricultural output of the survey area.

Approximately 45 percent of the total land area in the
county is in Catskill State Park. The State owns 131,437
acres of county land inside the park boundary. Several
other state, county, and town parks are also in the
county.

General nature of the county

This section provides general information about Ulster
County. It discusses climate, physiography and bedrock
geology, glacial ‘'geology, drainage, and water supply. It
also provides information on history, farming, and trans-
portation and industry.

Climate

In Ulster County, winters are cold and summers are
moderately warm with occasional hot spells. Mountains

are markedly cooler than the lowlands. Precipitation is
well distributed throughout the year. In winter, snow
occurs frequently, occasionally as blizzards; and snow
covers the ground much of the time.

Normal rainfall is adequate for all crops, except for
those on the shallow to bedrock soils and those on the
excessively drained and somewhat excessively drained,
moderately deep and deep soils that have low or very
low available water capacity. Vegetables, orchards, and
vineyards are irrigated on some farms during extended
dry periods.

Orchards and vineyards are common in the southeast-
ern part of the county, mainly because the length of the
growing season and good air drainage are suited to
these uses. In the mountainous parts of the county,
snowfall generally occurs earlier in fall and later in spring
than in the valleys, especially in the Catskill Mountains.
in these areas this results in a shorter grazing season, a
shorter growing season, and the planting of crops later
in spring.

Table 1 gives data on temperature and precipitation
for the survey area, as recorded at Mohonk Lake for the
period 1951 to 1975. Table 2 shows probable dates of
the first freeze in fall and the last freeze in spring. Table
3 provides data on length of the growing season.

In winter the average temperature is 26 degrees F,
and the average daily minimum temperature is 19 de-
grees. The lowest temperature on record, which oc-
curred at Mohonk Lake on January 15, 1957, is -19
degrees. In summer the average temperature is 69 de-
grees, and the average daily maximum temperature is 77
degrees. The highest recorded temperature, which oc-
cured on July 3, 1966, is 97 degrees.

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

Of the total annual precipitation, 24 inches, or 51 per-
cent, usually falls in April through September, which in-
cludes the growing season for most crops. In 2 years out
of 10, the rainfall in April through September is less than
19 inches. The heaviest 1-day rainfall during the period
of record was 6.35 inches at Mohonk Lake on August
19, 1955, Thunderstorms occur on about 31 days each
year, and most occur in summer.

Average seasonal snowfall is 68 inches. The greatest
snow depth at any one time during the period of record
was 35 inches. On the average, 50 days have at least 1
inch of snow on’the ground, but the number of such
days varies greatly from year to year.

The average relative humidity in midafternoon is about
60 percent in spring and 65 percent during the rest of
the year. Humidity is higher at night, and the average at
dawn is about 85 percent. The percentage of possible
sunshine is 65 in summer and 35 in winter. The prevail-
ing wind is from the west-southwest. Average windspeed
is highest, 12 miles per hour, in March.

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

Physiography and bedrock geology

Russell H. Waines, professor of geology, Department of Geological
Sciences, State ‘University College at New Paltz, New York and Ber-
nard S. Ellis, senior staff geologist, Soil Conservation Service, helped
to prepare this section.

Ulster County is within two main physiographic prov-
inces of the Eastern United States. The northwestern
half of the county lies in the Catskill Mountain area of
the Appalachian Plateaus province, and the southeastern
half lies in the Hudson Lowland area of the Valley and
Ridge province (fig. 1). The physiography, relief, rock
type, and rock structure in the county are somewhat
interrelated.

The Catskill Mountain area is generally underlain by
interbedded Devonian sandstone, siltstone, and shale
formations that have very gentle inclinations toward the
west and northwest. In Ulster County, the Catskill Moun-
tain area can be divided into two regions. The Catskill
Mountain region to the northwest is essentially an uplift-
ed dissected plateau with elevations that range from
about 1,400 feet in the lowest part to 4,204 feet at Slide
Mountain in the southern part of the town of Shandaken.
A lower region, lying between the Catskill Mountains and
the Rondout-Esopus Valley region, also seems to be a
dissected plateau with hilltop elevations that range from
500 feet in the north to 1,300 feet in the south.

The Hudson Lowland area is made up of a complex of
six regions that differ in elevation, rock type, and rock
structure. Throughout the area the rocks have been pre-
viously folded and faulted at least once during mountain
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building. In addition to sandstone, siltstone, and shale,
limestone and quartz conglomerates are locally abundant
in this area.

The Rondout-Esopus Valley region on the western
margin of the area is a belt of folded and faulted Devon-
jan and Silurian limestone, shale, and sandstone which
underlie valley floors in places and form resistant ridges
in places. Elevation ranges from sea level to about 500
feet.

The Shawangunk Mountain region, between the Ron-
dout-Esopus Valley region and the Wallkill Valley region,
is underlain by generally northwesterly-inclined, faulted
and folded, highly resistant beds of Silurian quartz
pebble conglomerate and sandstone. These form a ca-
prock that overlies the less resistant shale and sand-
stone of the Wallkill Valley region to the southeast.
Nearly vertical cliffs that are as much as 300 feet are
commor. along the southeastern margin, and elevation
ranges to almost 2,300 feet.

The Wallkill Valley region lies between the Shawan-
gunk Mountain region to the west and the Marlboro
Mountain region to the east. It is underlain by Ordovician
strata; mainly shale and lesser amounts of siltstone and
sandstone which have been folded and faulted twice.
Elevation ranges from near sea level to more than 1,000
feet.

The Marlboro Mountain region is along the eastern
margin of Ulster County, between the Hudson River and
the Wallkill Valley region to the south and the northern
extension of the Rondout-Esopus Valley region to the
north. it formed in twice folded and faulted Ordovician
sandstone, siltstone, and shale. Sandstone is especially
common between the city of Kingston and the Orange
County line where it underlies a series of ridges and hills
which reach an elevation of 1,100 feet in the town of
Lloyd.

A region lies between the southern part of the Wallkill
Valley region and the Shawangunk Mountain region and
is mainly in the western part of the town of Shawangunk.
it is underlain by twice folded and faulted Ordovician
sandstone, siltstone, and shale that are somewhat simi-
lar to those of the Marlboro Mountain region.

In the southeastern part of the town of Marlboro is an
area of shale and siltstone that are similar to those in
the Wallkill Valley region, and in the extreme southeast-
ern corner of that town is a sequence of limestones of
Cambro-Ordovician age.

This description of geological subdivisions of the
Hudson Lowland area in Ulster County is largely based
on the Geologic Map of New York State (73). The De-
vonian sequence is divided into about twenty formations;
the Silurian, four; and the Ordovician, three. The
Cambro-Ordovician is represented by one formation. The
soil survey of Ulster County indicates that approximately
11 percent of the surface area of the county is either
exposed bedrock or bedrock covered by less than 10
inches of soil.
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Glacial geology

Ulster County was completely covered by a continental
glacier, which probably reached maximum thickness
about 27,000 years ago (3). All preglacial landforms were
modified by this glaciation until the ice margin withdrew
from the county about 14,000 years ago.

The present relief of the county tends to be more
subdued than the preglacial relief. Depth of glacial ero-
sion by abrasion, scouring, and plucking is notable in
some instances but is mostly only slight (5). Deposition
of glacial till directly from the ice has masked most of
original bedrock relief.

Many of the preglacial valleys were filled by glaciola-
custrine deposits overlain by glaciofluvial deposits. Gen-
erally, preglacial drainage systems were rearranged by
such filling of valleys and blocking of outlets. Present
drainage systems, while reflecting original patterns, have
been extensively altered in some instances.

Most of Ulster County is blanketed by a ground mo-
raine that was deposited directly from the base of the
wasting ice sheet. Glaciofluvial, glaciolacustrine, and allu-
vial deposits are less extensive but are common at the
lower elevations of the main valleys. Recessional mor-
aines, kames and kame terraces, eskers, crevasse fill-
ings, and other ice contact features occur in the county.
Although they are of minor extent, they are locally impor-
tant.

Most soils in the county formed directly in glacial or
glacial-related deposits during the past 14,000 years.
Since the greater part of till is derived from the bedrock
over which it occurs, most of the soil series in the county
are very closely related to bedrock type. However, soils
that formed in glaciofluvial, glaciolacustrine, and alluvial
deposits do not directly reflect the lithology of the under-
lying bedrock in most areas.

Drainage

Ulster County lies in two drainage basins, the Hudson
and the Delaware. Most of the county is drained by
rivers and streams that flow into the Hudson River,
which forms the eastern boundary of the county. The
major streams are the Esopus and Rondout Creeks and
the Wallkill River (fig. 2). The Hudson River flows south;
however, the lower reaches of the other streams tend to
flow northeasterly. The northwestern part of the county,
including most of the town of Hardenburgh and about
two-thirds of the town of Denning, lies in the Delaware
basin.

Water supply

Ground water of good quality can be obtained in suffi-
cient quantity for individual home use in most places in
Ulster County (4). Most people in rural areas obtain their
water supply from drilled, driven or dug wells and some

from developed springs. Approximately 50 percent of the
population is served by public water systems that furnish
water from reservoirs, wells, and the. Hudson River.

The ground water resources are in sand and gravel
deposits of glacial origin and in consolidated rock. The
sand and gravel aquifers generally are small and restrict-
ed to the valley areas but are’ recharged rapidly and,
therefore, yield large quantities of water. Aquifers with
the most potential are in the valley from Wawarsing to
south of Ellenville and at Ruby, Mount Marion, Veteran,
and the confluence of the Saw Kill and Esopus Creek.
Major parts of the Wallkill River and Esopus Creek val-
leys do not contain sand and gravel aquifers but are
filled with relatively impermeable clay and silt.

Bedrock generally yields sufficient quantities of water
for individual home or farm needs, but it is rarely de-
pendable for large industrial or municipal supplies.
Ground water obtained from the bedrock aquifers comes
from fractures or cracks in the rock. The water-bearing
properties of the various types of bedrock in the county
are almost identical. The carbonate rock has the great-
est possibilities of production.

Water obtained from the bedrock aquifers is generally
of good chemical quality but is often moderately hard to
very hard. Deeper wells in interlayered dark gray to black
shale and sandstone frequently yield water that contains
hydrogen sulfide. Iron and manganese are also trouble-
some chemical pollutants.

The Ashokan and Rondout Reservoirs and their ac-
companying aqueducts in the county are part of the New
York City water supply system. Communities adjacent to
the reservoirs and along the aqueducts are authorized-to
tap and use this water supply for residential purposes.

History

Five years after Henry Hudson sailed up the Hudson
River in 1609 in search of a northwest passage, a small
fort was built at the mouth of the Rondout Creek (7).
This site became one of the first three trading posts
established by the Dutch West India Company in New
York. At this time the fertile banks of the Esopus Kill,
Rondout Kill, and Wall Kill were lined with Indian corn
planting grounds. The first settlement was at Hurley'in
about 1616. New Paltz was settled a little later. The early
settlers were largely from Holland, but New Paltz was
settled by the French Huguenots, who had an important
influence in the development of the territory. Ulster was
one of the original 12 counties into which the state was
divided in 1683. The first State Constitution was adopted
at Kingston in 1777. This village was burned by the
British in the same year.

Ulster County has supported a number of important
industires which have now either declined in importance
or ceased to exist. In 1829, the Delaware and Hudson
Canal from Honesdale, Pennsylvania to Rondout was
opened to carry coal from the mines of Eastern Pennsyl-



vania to the tidewater on the Hudson River (6). This
canal has been abandoned for a long time, but stretches
of the old canal and many locks can be seen in many
places throughout the county. During construction of the
canal, natural cement was accidently discovered in Ro-
sendale. When the industry was at its height, a dozen or
more plants employed as many as 5,000 people. During
this time Kingston had an important river freight busi-
ness. In 1836, the first bluestone quarry was opened in
Uister County, and business developed until the annual
output amounted to millions of dollars. Bluestone from
the survey area now covers the walks and forms the
lintels of doors and windows in many cities. Quarrying
has declined because of the extensive use of cement.
Clay along the Hudson River was excavated to produce
millions of bricks. Ice cutting and tanning were also im-
portant industries in the 19th century.

In the past 50 years, farming has been discontinued in
many areas and the farm residences converted to use
as summer homes. Some of the larger residences were
converted into hotels and boarding houses for summer
boarders, but are no longer used for this purpose. Farms
have also been purchased by the state for the Catskill
State Park and by individuals and groups for hunting and
fishing preserves.

Farming

Farming has been maintained in Ulster County despite
decreases in the number of farms and in the acreage
used. In 1969 12.5 percent of Ulster County was in
farms (72). Of the 761 farms in the county, only 459
were classified as commercial. The land in farms includ-
ed 42,351 acres of cropland, of which 12,097 acres was
used only for pasture or grazing; 24,993 acres of wood-
land, including woodland pasture; and 12,140 acres in all
other land, which consists of pasture other than cropland
and woodland pasture and of land in house lots, barn
lots, ponds, roads, and wasteland. Fruit, vegetable, dairy,
and poultry are the main farm enterprises. Ulster County
ranks first in the production of apples and sweet corn for
fresh market consumption in the state and second in egg
production.

The number of abandoned farms has steadily in-
creased over the years. The number of farms decreased
from 1,460 in 1959 to 761 in 1969. The size of the
individual farm increased from 110.9 to 120.3 acres
during this period.

The dominant crops are fruits, hay, field corn, and
vegetables. In 1969, 14,947 acres was used for or-
chards; 14,054 acres for hay; and 3,043 acres for vege-
tables. Total acreage in field corn was 4,495, of which
2,753 acres was used for silage. Sweet corn, the domi-
nant vegetable, is grown in the Esopus, Rondout, and
Wallkill valleys. The orchards are concentrated in the
southeastern part of the county.
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The number of dairy cows decreased from 7,694 in
1959 to 4,719 in 1969. The number of chickens and
sheep has remained the same during this period, but
that of beef cattle and hogs has decreased. The number
of horses and ponies has gradually increased.

Transportation and industry

Transportation is supplied by a system of roads and
railroads and by water. The New York State Thruway in
the eastern part of the county with three interchanges
makes the county readily accessible to the principal pop-
ulation centers of the northeast. Four rail lines in the
county provide freight service. The Hudson River pro-
vides a water route for economical transportation of such
bulk cargo as crushed stone, lightweight aggregate,
cement, and petroleum products. The principal docking
facilities are at Rondout Harbor and East Kingston.
Ulster County has no scheduled commercial airline facili-
ties, but an airport is 6 miles south of Uister County in
Orange County.

The major industries of the county are the manufac-
ture of data processing, electronic, magnetic, and preci-
sion cooling equipment and of TV antennas and explo-
sives. Quarrying for materials used in road building and
manufacturing of cement and for lightweight aggregate
has been a long-time industry in the county.

Tourism is a major industry. Thousand of acres of
state land in the Catskill and Minnewaska State Parks
offer outstanding opportunities for hunting, fishing, hiking,
and skiing. The beautiful mountains provide spectacular
views. Facilities include hotels, motels, boarding houses,
bungalow colonies, and state and private campgrounds.

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
named the soils according to nationwide, uniform proce-
dures.
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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 woodland, engineers, plan-
ners, developers and builders, homebuyers, 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 map unit is a
unique natural landscape. Typically, a map unit consists
of one or more major soils and some minor soils. It is
named for the major soils. The soils making up one unit
can occur in other units but in a different pattern.

The general soil map 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 map unit differ from place to
place in slope, depth, stoniness, drainage, or other char-
acteristics that affect their management.

The general soil map units in Ulster County are dis-
cussed on the following pages. The terms for texture
used in the introductory statement to describe the map
units apply to the surface layer textures of the major
soils in the unit. The terms for drainage class.used in the
introductory statement also apply to only the major soils.

1. Bath-Nassau

Deep and shallow, well drained and somewhat exces-
sively drained, dominantly hilly, medium textured soils
underiain dominantly with shale; on uplands

This unit consists of soils that formed in deep and
shallow glacial till deposits. The landscape is a series of
knolls, ridges, and low hills that have irregular or rolling
relief (fig. 2). This type of landscape is the result of the
underlying shale, siltstone, and slate bedrock being
folded and tilted at various angles. Ridges associated
with the bedrock occur frequently and extend in a gener-
al northeast-southwest direction. Slope is mostly 8 to 25
percent but ranges from 3 to 65 percent.

This unit occupies about 19 percent of the county.
Bath soils make up about 35 percent of the unit and
Nassau soils about 25 percent. Soils of minor extent
make up the remaining 40 percent.

The Bath soils formed in glacial till deposits derived
mostly from sandstone, siltstone, and shale. These soils
are deep, well drained, and have a medium textured
surface layer. They have a medium or moderately coarse
textured subsoil and substratum. A dense fragipan that
restricts rooting starts at a depth of 26 to 38 inches:
Water movement is moderate through the surface layer
and upper part of the subsoil but slow in the fragipan
and substratum. These gently sloping to very steep soils
occupy convex inter-ridge areas.

The shallow, somewhat excessively drained, medium
textured Nasau soils formed in glacial till derived mainly
from shale and slate. They are underlain by shale or
slate bedrock at a depth of 10 to 20 inches. Water
movement is moderate throughout the soil. These gently
sloping to moderately steep soils occur on the sides and
tops of ridges that are affected by the bedrock.

Soils of minor extent in this unit are the Manlius,
Mardin, Volusia, Lyons, Palms, Plainfield, Riverhead,
Valois, and Churchville soils, and areas of Rock outcrop.
The well drained to excessively well drained Manlius
soils are intermingled with the major soils where bedrock
is 20 to 40 inches below the soil surface. The moderate-
ly well drained Mardin soils and somewhat poorly
drained Volusia soils are similar to the deep Bath soils



but are in lower and wetter areas of the landscape. The
poorly drained and very poorly drained Lyons soils are in
depressions and concave flats containing glacial till de-
posits. The very poorly drained Palms muck is in a few
bogs and swamps that contain organic deposits. The
excessivley drained Plainfield soils and well drained Ri-
verhead soils are on terraces, ridges and low rounded
hills of sandy glacial outwash deposits. The deep, well
drained Valois soils are in a few areas. They are similar
to Bath soils but do not have a restrictive fragipan. The
somewhat poorly drained Churchville soils are where silty
lake-laid deposits mantle a few areas of the glacial till
plain. Rock outcrops commonly protrude along ridge
crests.

This map unit is commonly used for orchards, meadow
crops and pasture. The rolling or hilly topography and
rock outcrops are limtiations for cultivated crops. Be-
cause of the tilted underlying bedrock, available water
capacity is quite variable within short distances. Steeper
areas of this unit are mostly wooded. Many homes have
been constructed in the lesser sloping areas. Community
developments are limited by the slope, variable depth to
bedrock, and slow water movement through the fragipan
in the deeper soils of this unit.

2. Stockbridge-Farmington-Bath

Deep and shallow, well drained and somewhat exces-
sively drained, dominantly hilly, medium lextured soils
underiain dominantly with limestone; on uplands

This unit consists of soils that formed in glacial till
deposits of variable depth overlying bedrock. The land-
scape is a series of knolls and ridges cored with limes-
tone bedrock. The ridges are oriented in a general north-
east-southwest direction. Slope is dominantly 8 to 25
percent but ranges from 3 to 35 percent.

This unit covers about 3.5 percent of the county.
Stockbridge soils make up about 20 percent of the unit,
Farmington soils about 20 percent, and Bath soils 20
percent. Soils of minor extent make up the remaining 40
percent.

The Stockbridge and Farmington soils formed in gla-
cial till deposits that are similar and derived mainly from
limestone rock and a smaller component of shale, silt-
stone, and sandstone. The Bath soils formed in till de-
rived chiefly from sandstone, siltstone, and shale with
little or no component of limestone.

The Stockbridge soils are deep, well drained, and
medium textured. Water movement through the surface
layer and subsoil is moderate, but in the substratum it is
slow. These gently sloping to hilly soils are in convex
inter-ridge areas that receive little runoff.

The Farmington soils are shallow, well drained and
somewhat excessively drained, and medium textured.
Bedrock, generally limestone, is at a depth of 10 to 20
inches. Water movement through the soil is moderate.
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These gently sloping to steep soils are on the sides and
tops of bedrock-cored ridges.

The Bath soils are deep, well drained, and have a
medium textured surface layer. They have a medium
textured or moderately coarse textured subsoil and sub-
stratum. A dense fragipan starts at a depth of 26 to 38
inches. Water movement through the soil layers above
the pan is moderate, and in the fragipan it is slow. These
gently sloping to steep soils are on convex hilltops,
ridges and knolls.

Soils of minor extent include the Mardin, Volusia,
Nassau, Lyons, Raynham, Lamson, Canandaigua, Rhine-
beck, and Riverhead series, and areas of Rock outcrop.
The moderately well drained Mardin soils and somewhat
poorly drained Volusia soils are on foot slopes and flats
that commonly receive runoff from higher adjacent soils.
These soils formed in glacial till deposits and have a
fragipan. The somewhat excessively drained Nassau
soils are in areas where shale bedrock is at a depth of
10 to 20 inches. The poorly drained and very poorly
drained Lyons soils formed in glacial till deposits in de-
pressions and along drainageways. The somewhat
poorly drained Raynham soils are in a few areas of silty
lake-laid deposits. The poorly drained and very poorly
drained sandy Lamson soils and silty Canandaigua soils
are in depressions and on low flats containing stone-
free, lake-laid deposits. The somewhat poorly drained
Rhinebeck soils are in a few areas of clayey lake depos-
its. The Riverhead soils are well drained and are on
benches and knolls containing sandy glacial outwash
deposits. Ledges of limestone outcrop are along crests
of ridges and are intermingled with the shallow Farming-
ton soils. A soil that is similar to Farmington but is 20 to
40 inches deep over bedrock is in numerous areas.

Many areas of this map unit are in woodland. A few
areas are used for hay or pasture. Depth to bedrock,
rock outcrops, slope, slow water movement through the
fragipan or substratum in the deep soils, and the pollu-
tion hazard to underground water supplies in the shallow
soils are concerns for community developments.

3. Wellsboro-Wurtsboro-Swartswood

Deep, moderately well drained and well drained, domi-
nantly gently sloping, moderately coarse textured and
medium textured, very bouldery soils; on uplands

This unit consists of very stony soils that have a fragi-
pan and formed in glacial till deposits. The landscape is
mainly broad, smooth hills, ridges, and valley sides on
the plateau adjacent to the Catskill Mountains. Most
areas are very bouldery. Stones and boulders are about
3 to 30 feet apart on the surface. Slope is dominantly 3
to 8 percent but ranges from 3 to 35 percent.

This unit covers about 6 percent of the county. Wells-
boro soils make up about 25 percent of the unit, Wurts-
boro soils about 25 percent, and Swartswood soils about
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20 percent. Soils of minor extent make up the remaining
30 percent.

The Wellsboro soils formed in reddish glacial till de-
posits derived from sandstone, siltstone, and shale. They
are deep, moderately well drained, and have a medium
textured surface layer and upper part of the subsoil. The
lower part of the subsoil and substratum is medium tex-
tured or moderately coarse textured. A dense fragipan
starting at a depth of 15 to 25 inches restricts root
penetration and the downward movement of water. A
seasonal high water table is perched above the pan
early in spring. Water movement in the soil layers above
the pan is moderate. These gently sloping and sloping
soils have smooth convex slopes and commonly receive
runoff from adjacent higher soils.

The Wurtsboro soils formed in brownish glacial till de-
posits derived from sandstone, quartz, and conglomer-
ate. They are deep, moderately well drained, and have a
medium textured surface layer and medium textured or
moderately coarse textured subsoil and substratum. A
dense fragipan starts at a depth of 17 to 28 inches.
Water movement in the soil layers above the pan is
moderate and in the fragipan and substratum it is slow.
A seasonal high water table is perched above the fragi-
pan for brief periods in spring. These gently sloping soils
have smooth convex slopes and commonly receive
some runoff from higher adjacent soils.

The Swartswood soils formed in glacial till deposits
similar to that of Wurtsboro soils. They are deep, well
drained, and have a moderately coarse textured surface
layer. The subsoil and substrata are moderately coarse
textured or medium textured. A dense fragipan that re-
stricts root penetration starts at depth of 20 to 36
inches. Water movement through the soil layers above
the pan is moderate, and in the fragipan and substratum
it is moderately slow or slow. These gently sloping to
steep soils are on convex ridge crests and hillsides,
generally above the slightly wetter Wurtsboro soils.

Soils -of minor extent in this unit include the Lacka-
wanna, Morris, Scriba, Menlo, Arnot, Lordstown, Oquaga,
Tuller, Bath, Valois, and Hoosic series and occasional
areas of Rock outcrop. The well drained Lackawanna
soils are on the higher parts of the landscape associated
with Wellsboro soils. The somewhat poorly drained
Morris soils are on foot slopes below with the better
drained Wellshoro soils. The somewhat poorly drained
Scriba soils occupy concave foot slopes, and very poorly
drained Menlo soils are in depressions and along drain-
ageways in areas of better drained Wurtsboro soils. The
soméwhat excessively drained to moderately well
drained Arnot soils are in areas where bedrock is at a
depth of 10 to 20 inches. The brownish, well drained
Lordstown soils, and reddish, well drained to excessively
drained Oquaga soils formed in a few areas where bed-
rock is at a depth of 20 to 40 inches. The somewhat
poorly drained to poorly drained Tuller soils are in low
areas and are underlain with bedrock at a depth of 10 to

20 inches. The well drained, brownish Bath soils are in
areas where the fragipan has a relatively high silt con-
tent. The well drained Valois soils do not have a fragipan
and generally are along lower valley sides. The some-
what excessively drained Hoosic soils are on terraces,
benches, and small rounded hilis containing gravelly gla-
cial outwash deposits. Rock outcrop occasionally pro-
trudes along the steepest parts of hillsides and ridge
crests.

Many areas of this unit are in woodland. A few areas
are used for hay and permanent pasture. The large
number of stones and boulders on the surface makes
the operation of farm machinery extremely difficult for
crop production and pasture renovation. Temporary sea-
sonal wetness in many areas, surface boulders, slow
water movement through the fragipan, and slope in
some areas are the main limitations for community de-
velopments. Improvement of wildlife habitat has potential
in numerous areas.

4. Arnot-Oquaga-Lackawanna

Shallow to deep, excessively drained to moderately well
drained, dominantly very steep, medium textured soils;
on uplands

This unit is in the Catskill Mountains and consists of
soils that formed in glacial till deposits of variable thick-
ness over bedrock. The landscape is mainly hills that are
affected by the underlying bedrock and mountainsides
that have a slight stairstep appearance because of the
underlying rock. Many areas are very bouldery. Slope is
dominantly 35 to 55 percent but ranges from 8 to 90
percent.

This is the largest unit on the general soil map. It
covers about 39 percent of the county. Arnot soils make
up about 30 percent of the unit, Oquaga soils about 25
percent, and Lackawanna soils about 15 percent. Soils
of minor extent make up the remaining 30 percent.

The Arnot, Oquaga, and Lackawanna soils formed in
glacial till deposits that are similar and derived mainly
from reddish sandstone, siltstone, and shale.

The Arnot soils are shallow, somewhat excessively
drained to moderately well drained, and medium tex-
tured. Bedrock underlies these soils at a depth of 10 to
20 inches. In some areas the bedrock perches water in
the subsoil for brief periods early in spring. Water move-
ment through the soil material is moderate. These slop-
ing to very steep soils are on the upper part of side
slopes and on mountain tops.

The Oquaga soils are moderately deep, well drained to
excessively drained, and medium textured. Sandstone,
siltstone, and shale bedrock underlies these soils at a
depth of 20 to 40 inches. Water movement through the
soil is moderate. These sloping to very steep soils are
on mountainsides and hillsides that commonly have a
“step-tread” appearance.



The Lackawanna soils are deep, well drained, and
medium textured. They have a dense fragipan starting at
a depth of 17 to 36 inches that restricts rooting. Water
movement is moderate in the soil layers above the pan
and slow in the fragipan and substratum. Most areas are
very bouldery. These sloping to very steep soils com-
monly are on valley sides and mountainsides at the base
of “step-risers.”

Soils of minor extent include the Lordstown, Tuller,
Swartswood, Wurtsboro, Wellsboro, Mardin, Valois,
Tunkhannock, Hoosic, Barbour, and Suncook series.
Large areas of Rock outcrop and areas of Alluvial land
are also included in this unit. Numerous areas of the well
drained Lordstown soils are where the glacial till depos-
its are brownish and 20 to 40 inches deep over rock.
The somewhat poorly drained to poorly drained Tuller
soils are in depressions and along seep spots. The
deep, well drained Swartswood soils and moderately well
drained Wurtsboro soils are in areas dominated by mod-
erately coarse textured glacial till deposits. The moder-
ately well drained Waellsboro soils are associated with
Lackawanna soils on foot slope. The moderately well
drained Mardin soils are in areas dominated by brownish
glacial till deposits. The well drained Valois soils do not
have a fragipan, which is common in the deep, upland
soils, and mainly are along lower valley sides. The well
drained to somewhat excessively drained, gravelly Tunk-
hannock soils and somewhat excessively drained, grav-
elly and sandy Hoosic soils are on glacial outwash
benches and knolls along narrow valley fioors. The well
drained, medium textured to moderately coarse textured
Barbour soils and excessively drained, coarse textured
Suncook soils are on alluvial flood plains along streams
that issue from upland areas of this unit. Unclassified
areas of Alluvial land occur along many of the smaller
streams. Rock outcrops are numerous, particularly in
nearly vertical areas along mountainsides and valley
sides. Many areas of this map unit have soils less than
10 inches thick over bedrock, particularly on the face of
“step-risers.”

Most areas of this map unit are in woodland and
provide habitat for wildlife. Shallowness to bedrock,
steep slopes, rock outcrops, surface boulders, and slow
water movement through the fragipan layer in the deep
soils are the main limitations for farm and community
developments. This unit has good potential for recre-
ational uses such as hiking and camping. Many areas
afford scenic overlooks.

5. Lordstown-Arnot-Mardin

Shallow to deep, somewhat excessively drained to mod-
erately well drained, dominantly sloping, medium textured
soils; on uplands

This unit occurs on the foothills adjacent to the Catskill
Mountains. The dominant soils formed in glacial till de-
posits of variable thickness over bedrock. The landscape
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is dominantly hilltops, hillsides, and ridges that are af-
fected by the bedrock. Side slopes commonly have a
stairstep appearance because of the underlying bedrock.
Many areas have large stones and boulders on the sur-
face. Slope is mainly 3 to 15 percent but ranges from 0
to 35 percent.

This unit covers about 19 percent of the county. Lord-
stown soils make up about 25 percent of the unit, Arnot
soils about 25 percent, and Mardin soils about 10 per-
cent. Soils of minor extent make up the remaining 40
percent.

The Lordstown, Arnot, and Mardin soils formed in gla-
cial till deposits that are similar and derived mainly from
brownish siltstone, shale, and sandstone.

The Lordstown soils are moderately deep, well drained
and medium textured. Bedrock is at a depth of 20 to 40
inches. Water movement through the soil layers is mod-
erate. These gently sloping to steep soils are on the
“step-tread” part of side slopes, on hilltops, and on the
lower part of hillsides.

The Arnot soils are shallow, somewhat excessively
drained to moderately well drained, and medium tex-
tured. Bedrock underlies these soils at a depth of 10 to
20 inches. Water movement through the soil layers is
moderate. In some areas a seasonal high water table is
perched above the bedrock for brief periods early in
spring. These nearly level to steep soils are on hilltops,
ridge crests, and short slope breaks or steprisers.

The Mardin soils are deep, moderately well drained,
and medium textured. A dense fragipan that restricts
rooting and causes a perched seasonal high water table
early in spring starts at a depth of 14 to 26 inches.
Water movement through the soil layers above the fragi-
pan is moderate, but in the fragipan and substratum it is
slow. These gently sloping and sloping soils are on foot
slopes and slightly concave side slopes. Runoff is com-
monly received from higher adjacent soils.

Soils of minor extent in this unit include the Nassau,
Manlius, Volusia, Bath, Wellsboro, Lyons, Tuller, Chen-
ango, and Wayland series. Areas of Rock outcrop are
also included. The shallow, somewhat excessively
drained Nassau soils and moderately deep, well drained
to excessively drained Manlius soils are in areas domi-
nated by till deposits high in shale content and underlain
with shale bedrock. The somewhat poorly drained Volu-
sia soils are similar to Mardin soils, but wetter, and are
on toe slopes and flats. The well drained Bath soils are
similar to Mardin soils but occupy higher areas that re-
ceive very little runoff. The moderately well drained
Welisboro soils are in a few areas where the glacial till
deposits are reddish. The poorly drained and very poorly
drained Lyons soils are in a few low depressions. The
Tuller soils are in occasional wet flat spots and depres-
sions on hilltops where bedrock is at a depth of 10 to 20
inches. The well drained to somewhat excessively
drained Chenango soils are in dissecting valleys. They
are on benches and small rounded hills in gravelly gla-
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cial outwash deposits. The poorly drained and very
poorly drained Wayland soils are on nearly level fiood
plains along a few streams that cross this unit. Areas of
Rock outcrop are intermingled with Arnot soils on slope
breaks or along the crest of hills and ridges. A few areas
of very steep Arnot and Lordstown soils are along valley
sides and on steeper hillsides.

Most areas of this unit are in woodland and provide
cover for certain species of wildlife. A few areas are in
pasture or hay crops. Depth to bedrock in most areas,
rock outcrops, surface boulders, and the restrictive fragi-
pan in the deep Mardin soils are the main limitations for
farm and community developments. Some areas have
good potential for recreational uses.

6. Churchville-Rhinebeck-Madalin

Deep, somewhat poorly drained to very poorly drained,
dominantly gently sloping, medium textured and moder-
ately fine textured soils; on lowland plains

This unit occurs on former glacial lakebeds. The domi-
nant soils formed in coarse fragment-free glacial lake
deposits high in content of silt and clay. The landscape
is a broad plain interrupted by low knolls and ridges and
dissecting drainageways. Slope is mainly 0 to 8 percent
but ranges to as much as 25 percent in a few areas.

This unit covers about 4.5 percent of the county.
Churchville soils make up about 25 percent of the unit,
Rhinebeck soils about 20 percent, and Madalin soils
about 15 percent. Soils of minor extent make up the
remaining 40 percent.

The Churchville soils formed in a relatively thin mantle
of lake-laid deposits of clay and silt overlying glacial till
deposits. These soils are deep, somewhat poorly drained
and have a medium textured surface layer. The subsoil is
moderately fine textured or fine textured, and the sub-
stratum is medium textured or moderately fine textured.
Water movement through the subsoil is slow or very
slow. In the glacial till substratum, starting at a depth of
20 to 40 inches, water movement is slow or moderately
slow. A seasonal high water table is perched in the
upper part of the subsoil early in spring. These nearly
level to gently sloping soils are on broad, slightly undu-
lating flats and low smooth ridges.

The Rhinebeck and Madalin soils formed in coarse
fragment-free glacial lake deposits that are similar and
dominated by clay and silt. Rhinebeck soils are deep,
somewhat poorly drained, and have a medium textured
surface layer. The subsoil is fine textured or moderately
fine textured. Water movement through the subsoil and
substratum is slow. A seasonal high water table is
perched in the upper part of the subsoil during spring
and other excessively wet periods. These nearly level
and gently sloping soils are on broad flats, low ridges,
and along shallow drainageways.

The Madalin soils are deep, poorly drained and very
poorly drained, and have a moderately fine textured sur-

face layer. The subsoil is moderately fine textured or fine
textured. Water movement through the subsoil and sub-
stratum is slow. A seasonal high water table is perched
just below the soil surface for prolonged periods during
the wettest parts of the year. These nearly level soils are
in low basinlike areas and depressions.

Soils of minor extent include the Cayuga, Hudson,
Canandaigua, Raynham, Bath, Volusia, Nassau, Tioga,
and Wayland series. The well drained and moderately
well drained Cayuga soils are similar to Churchville soils
but are on a few higher, better drained knolls and ridges.
The moderately well drained and well drained Hudson
soils are on knolls and side slopes of dissecting drain-
ageways in areas of deep lake-laid deposits. The poorly
drained and very poorly drained Canandaigua soils, and
somewhat poorly drained Raynham soils are similar to
Madalin and Rhinebeck soils but are in areas where the
lake deposits have a lower clay content. The well
drained Bath soils and somewhat poorly drained Volusia
soils are on islandlike areas of glacial till deposits that
protrude above the adjacent lowland lake plain. The
somewhat excessively drained Nassau soils are in a few
areas where bedrock is at a depth of 10 to 20 inches.
The well drained Tioga soils and poorly drained and very
poorly drained Wayland soils are on flood plains adja-
cent to a few streams that cross this unit.

Some areas of this unit are farmed. Many areas that
were once used for row crops are now in hay crops or
pasture. Other areas are in brush and woodland. Surface
and subsurface drainage are principal concerns in man-
agement for the production of row crops. Seasonal wet-
ness, slow or very slow internal water movement, and
instability of the clayey and silty lake-laid sediment are
the principal concerns for community developments.
Some areas of this unit have good potential for dugout
ponds and wetland wildlife habitat.

7. Hoosic-Schoharie-Chenango

Deep, somewhat excessively drained to moderately well
drained, dominantly gently sloping, moderately coarse
textured to moderately fine textured soils; in valleys and
on plains

This unit consists of soils that formed in glacial
outwash deposits high in content of sand and gravel,
and in glacial lake deposits high in content of silt and
clay. The landscape is a series of benches and terraces
along valley bottoms; low, complex, sloping hills along
lower valley sides; and occasional dissected rolling
plains. Slope is mostly 3 to 15 percent but ranges from 0
to 55 percent.

This unit covers about 9 percent of the county. Hoosic
soils make up about 35 percent of the unit, Schoharie
soils about 10 percent, and Chenango soils about 10
percent. Soils of minor extent make up the remaining 45
percent.
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The Hoosic and Chenango soils formed in glacial
outwash deposits that are similar and have a high con-
tent of sand and gravel.

The Hoosic soils are deep, brownish colored, some-
what excessively drained, and have a medium textured
or moderately coarse textured surface layer. The subsoil
is medium textured to coarse textured. The substratum is
commonly stratified sand and gravel. Water movement
through the surface layer and subsoil is moderately
rapid, and in the substratum it is rapid or very rapid.
These nearly level to very steep soils are on low, com-
plex sloping hills and ridges and on benches and ter-
races in valleys. A few areas of Hoosic soils are on
outwash plains.

The Schoharie soils formed in coarse fragment-free
glacial lake deposits dominated by clay and silt. They are
deep, moderately well drained and well drained, and
have a medium textured or moderately fine textured sur-
face layer. The subsoil is fine textured or moderately fine
textured, and the substratum is commonly varved silt and
clay. Water movement through the subsoil and substra-
tum is slow or very slow. In lesser sloping areas, a
temporary seasonal high water table is perched in the
lower part of the subsoil early in spring. These gently
sloping to steep soils-are on low convex ridges and
knolls and on side slopes adjacent to dissecting drain-
ageways.

The Chenango soils are deep, brownish colored, well
drained to somewhat excessively drained, and have a
medium textured surface layer. The gravelly or very grav-
elly subsoil is medium textured or moderately coarse
textured. The substratum is dominantly stratified sand
and gravel. Water movement through the surface layer
and subsoil is moderate or moderately rapid, and in the
substratum it is rapid. These nearly level to sloping soils
are on ridges, benches, and terraces along valley floors
and on undulating plains.

Soils of minor extent include the Tioga, Middlebury,
Hamlin, Barbour, Wayland, Haven, Tunkhannock, Red
Hook, Atherton, Unadilla, Raynham, Hudson, QOdessa,
and Valois soils. The well drained Tioga soils, and mod-
erately well drained to somewhat poorly drained Middle-
bury soils are on alluvial flood plains adjacent to major
streams traversing this unit. The well drained Hamlin and
Barbour soils are on flood plains along some valley bot-
toms. The Hamlin soils are in alluvial deposits that have
higher content of silt than Tioga soils, and Barbour soils
are redder than Hamlin or Tioga soils. The poorly
drained and very poorly drained Wayland soils are in low
areas and slack water areas on flood plains along many
streams. The well drained Haven soils are on a few
benches and do not have the high gravel content of
Hoosic soils. The well drained to somewhat excessively
drained Tunkhannock soils are in many areas where the
glacial outwash deposits are redder than in the similar,
but more brownish, Chenango soils. The somewhat
poorly drained Red Hook and poorly drained and very
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poorly drained Atherton soils are on low benches and
are in depressions and potholes containing gravelly gla-
cial outwash deposits. The well drained Unadilla soils
and somewhat poorly drained Raynham soils are in
areas of coarse fragment-free silty deposits. The moder-
ately well drained and well drained Hudson soils are
similar to reddish Schoharie soils, but they are in areas
dominated by grayish glacial lake deposits. The some-
what poorly drained Odessa soils are similar to Scho-
harie soils, but wetter, and are on foot slopes and low
flats. The well drained Valois soils are along lower valley
sides where glacial till deposits overlie or merge with
lower glacial outwash deposits; they are similar to, but
do not have the high gravel content of Hoosic and Chen-
ango soils.

Most areas of this unit are openland that is used for
orchards, cultivated crops, hay, and pasture. Droughti-
ness and hazard of pollution of underground water sup-
plies are the main limitations in the use of the gravelly
Hoosic and Chenango soils. Slow or very slow internal
water movement, temporary seasonal wetness, and in-
stability are the chief concerns for most uses of the
clayey Schoharie soils. Some areas, particular areas of
Hoosic and Chenango soils, have good potential for
community development but careful site selection is im-
portant. Alluvial soils, such as Tioga, on flood plains
adjacent to streams that traverse this unit should be
avoided for residential development.

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
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.

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 profile that is almost alike make up a
soil series. Except for allowable differences in texture of
the surface layer or of the underlying substratum, all the
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soils of a series have major horizons that are similar in
composition, 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 soi
phase commonly indicates a feature that affects use or
management. For example, Chenango gravelly silt loam,
3 to 8 percent slopes, is one of several phases within
the Chenango series.

Some map units are made up of two or more dominant
kinds of soil. Such map units are called soil complexes
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. Bath-Nassau complex, 8 to 25 percent
slopes, is an example.

An undifferentiated group is made up of two or more
soils that could be mapped individually but are mapped
as one unit because 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.
Hudson and Schoharie silty clay loam, 8 to 15 percent
slopes, severely eroded, 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. Fresh
water marsh is an example. Some of these areas are too
small 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 4, 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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AA—Alluvial land. This map unit consists of deep,
unconsolidated alluvium that is commonly shifted or re-
deposited by stream overflow. The soil pattern is so
variable that to establish a separate soil series is not
practical. Texture varies widely within a short distance,
and the soil has little or no profile development. Many
areas are gravelly, very gravelly, cobbly, or stony. Drain-
age is excessive to very poor. Most areas are adjacent
to small streams in the mountains and are flooded sever-
al times each year. Areas are mainly long and narrow in
shape and are 5 to 300 acres in size.

Frequent flooding and the variability of texture and
drainage within short distances severely affect most
uses. Most of the acreage is wooded and supports
water-tolerant trees, such as willow, sycamore, and cot-
tonwood. Cleared areas are mainly in pasture or are idle
and reverting to brush and weeds. Alluvial land has poor
potential for farming and for urban and recreational uses.
It is generally a poor source of sand and gravel. Capabili-
ty subclass Vw.

AcB—Arnot channery silt loam, 0 to 8 percent
slopes. This shallow, somewhat excessively drained and
moderately well drained, nearly level and gently sloping
soil formed in glacial till. It is on ridgetops and benches
where relief is affected by bedrock. Most areas are long
and narrow in shape and are 5 to 20 acres in size.

Typically, the surface layer is very dark grayish brown
channery silt loam about 7 inches thick. The subsoil is
friable, dark yellowish brown, very channery silt loam.
Gray sandstone bedrock is at a depth of 17 inches.

Included with this soil in mapping are areas of Tuller
soils that are wetter than this Arnot soil along drain-
ageways and in narrow depressions; narrow strips of
Lordstown and Oquaga soils in some areas where bed-
rock is at a depth of 20 to 40 inches; and large areas of a
soil that is similar to this Arnot soil but has less coarse
fragments throughout. Also included are areas of soils
that have a gravelly fine sandy loam subsoil where the
bedrock is quartz pebble conglomerate and sandstone
and a few areas of rock outcrop, most of which are
shown on the soil map by a rock outcrop symbol.

This soil can have free water above the bedrock for
brief periods in spring and after heavy rains. The root
zone consists of 10 to 20 inches of well aerated soil
material over bedrock. A few roots may penetrate frac-
tures in the bedrock. Available water capacity is very low,
and plants wilt quickly during dry periods. Permeability is
moderate. Runoff is slow to medium. In unlimed areas,
reaction is extremely acid to medium acid throughout the
soil.

Most of the acreage of this soil is used for long term
hay, pasture, and woodland. This soil has fair potential
for farming and for most recreational uses, but it has
poor potential for community development.

This soil is suited to row crops, hay, and pasture.
Grain crops that mature early and shallow-rooted plants
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that can tolerate dryness are better suited than most
other crops. Flat stone fragments hinder tillage and har-
vesting. The hazard of erosion and loss of moisture
through runoff are moderate concerns. Conserving mois-
ture, improving tilth, and maintaining the content of or-
ganic matter are needed. Such practices as minimum
tilage, use of cover crops, incorporating crop residue
into the soil, crop rotation, and tillage at the proper
moisture condition can be used. The use of lime and
fertilizers is also important in management.

Woodland productivity is poor. Machine planting of
tree seedlings is practical on this soil. Seedling mortality
is high because of droughtiness of the soil.

The shallow depth to bedrock severely limits most
community development. Effluent from septic tank ab-
sorption fields seeps over the bedrock and comes to the
surface at rock outcrop or in very shallow areas. A vege-
tative cover maintained on the site helps to prevent
ergsion. This soil has potential for some recreational
uses, even though the shallow depth to bedrock and flat
stone fragments can present hazards for some uses.
Capability subclass lile.

ARD—Arnot-Lordstown-Rock outcrop complex,
moderately steep. This map unit consists of shallow,
somewhat excessively drained and moderately well
drained Arnot soils; moderately deep, well drained Lord-
stown soils; and exposed bedrock. These very bouldery
soils formed in glacial till. The relief is affected by bed-
rock. The surface generally has a stairstep appearance.
The Arnot soils are on narrow benches and on the upper
part of slopes where the till mantle is 10 to 20 inches
thick. The Lordstown soils are at the base of slopes and
on the wider benches where the till mantle is 20 to 40
inches thick. Sandstone and siltstone bedrock outcrops
are generally on the risers between benches. Slope
ranges from 15 to 25 percent. Areas on the Shawangunk
Mountains are broad and irregular in shape and are 15
to more than 300 acres in size. Those on the plateau
adjacent to the Catskili Mountains are long and narrow in
shape and are 15 to 150 acres in size.

This unit is made up of about 35 percent Arnot very
bouldery silt ioam and very bouldery loam, 30 percent
Lordstown very bouldery silt loam and very bouldery
loam, 20 percent Rock outcrop, and 15 percent other
soils. These soils and the Rock outcrop are in such an
intricate pattern that they are not shown separately on
the soil map.

Typically, the surface layer of the Arnot soil in a
wooded area is very dark grayish brown, very bouldery
silt loam about 2 inches thick. The subsoil extends to a
depth of 14 inches. It is friable, yellowish brown, very
channery loam. Thick-bedded gray sandstone and silt-
stone bedrock is below a depth of about 14 inches.

Typically, the surface layer of the Lordstown soil is
dark brown, very bouldery silt loam 4 inches thick. The
friable, yellowish brown subsoil extends to a depth of 32
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inches. It is channery silt loam in the upper part and
channery loam in the lower part. Thick-bedded gray
sandstone and siltstone bedrock is at a depth of about
32 inches.

Included with this unit in mapping are Swartswood,
Bath, Valois, and Hoosic soils that are intermingled with
the Lordstown soils where the soil mantle is deep to
bedrock; small areas of Tuller and Scriba soils that are in
seeps and along drainageways; many areas of soils that
have slopes of 25 to 35 percent; and some areas of
soils on narrow benches that have slopes of 3 to 15
percent. Some included areas are nonbouldery, and a
few areas have small spots of quarry rubble. Also includ-
ed are large areas of soils that are similar to the Arnot
and Lordstown soils but have a gravelly loam to gravelly
sandy loam subsoil where the bedrock is quartz pebble
conglomerate and sandstone.

The Arnot soil can have free water above the bedrock
for periods in spring and after heavy rains. The root zone
consists of 10 to 20 inches of well aerated soil over
bedrock. A few roots penetrate fractures in the bedrock
in some areas. Available water capacity is very low, and
plants wilt quickly during dry periods.

Free water is occasionally above the bedrock for brief
periods in the Lordstown soils after very rainy periods,
but it is generally below a depth of 6 feet. The root zone
consists of 20 to 40 inches of soil over bedrock. Availa-
ble water capacity is low to moderate.

Permeability is moderate in both soils. Runoff is very
rapid. Boulders are mainly 2 to 6 feet across and 1 to 2
feet thick, but many are smaller and a few are larger.
Distance between boulders varies but is generally 5 to
30 feet. Boulders cover 0.1 to 3 percent of the surface
of these soils. In unlimed areas, the Arnot soils are
extremely acid to medium acid in the surface layer and
subsoil. The surface layer and the subsoil of the Lord-
stown soils are very strongly acid or strongly acid.

Most areas of this map unit are used for woodland and
for wildiife habitat. The unit has poor potential for farm-
ing and for urban uses, but has potential for some recre-
ational uses, such as hiking.

Slope, rock outcrops, boulders, and moderately deep
and shallow depth to bedrock are very severe limitations
for farming. Some areas can be used for unimproved
pasture.

Woodland productivity is poor on the Arnot soils and
moderately high on the Lordstown soils. New plantations
are difficult to establish. Drainage dips or water bars are
needed to protect logging roads and skid trails from
erosion.

The moderate and shallow depth to bedrock, slope,
rock outcrops, and boulders make construction for urban
and recreational uses extremely difficult. A few esthetic
homesites are available but sites for sewage disposal
are very limiting. The hazard of erosion is severe where
vegetation is removed. Establishing trails in recreational
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areas across the slope wherever possible helps to pro-
tect them from erosion. Capability subclass Vlls.

ARF—Arnot-Oquaga-Rock outcrop complex, very
steep. This map unit consists of a shallow, somewhat
excessively drained and moderately well drained Arnot
soils; moderately deep, well drained excessively drained
Oquaga soils; and exposed bedrock. The Arnot soil is
mainly in the somewhat excessivly drained part and the
Oquaga soil is in the excessively drained part of the
drainage range for their respective series. These very
bouldery soils formed in glacial till over sandstone, silt-
stone, and shale bedrock on hillsides, valleysides, and
mountains. The Arnot soil is intermingled with the Rock
outcrop throughout the unit, but is mainly on back
slopes. The Oquaga soil is near the base of slopes.
Slope ranges from 35 to 70 percent. Areas of this unit
on mountainsides are irregular in shape and are 25 to
500 acres in size. Areas in other positions are long and
narrow in shape and are 15 to 150 acres in size.

This unit is made up of about 40 percent Arnot very
bouldery silt loam, 30 percent Oquaga very bouldery silt
loam, about 20 percent Rock outcrop, and 10 percent
other soils. These soils and the Rock outcrop are in
such an intricate pattern that they are not shown sepa-
rately on the soil map.

Typically, the subsoil of the Arnot soil is directly under
the forest litter and humus. The subsoil extends to a
depth of 14 inches. It is friable, brown, very bouldery silt
loam in the upper 3 inches and friable, brown, very
channery silt loam in the lower 11 inches. Dusty red,
fractured shale bedrock is at a depth of 14 inches.

Typically, the subsoil of the Oquaga soil in a wooded
area is directly under the forest litter and humus. The
subsoil extends to a depth of 26 inches. It is very friable.
strong brown, very bouldery silt loam in the upper 5
inches and friable and very friable, yellowish red, very
channery loam in the lower 21 inches. Olive gray sand-
stone bedrock is at a depth of 26 inches.

Included with this unit in mapping are Valois, Swarts-
wood, Lackawanna, and Bath soils that are intermingled
with the Oquaga soils at the base of slopes where soil
depth is more than 40 inches. In the Shawangunk Moun-
tains and on the plateau adjacent to the Catskill Moun-
tains, the Oquaga position in this unit is made up of
Lordstown soil. Also included are small spots of quarry
rubble and small nonbouldery areas.

The Arnot soil can have free water above the bedrock
for brief periods in spring and after heavy rain. The root
zone consists of 10 to 20 inches of well aerated soil
material over bedrock. A few roots penetrate fractures in
the bedrock in some areas. Available water capacity is
very low, and plants wilt quickly during dry periods.

Free water is occasionally above the bedrock for brief
periods in the Oquaga soil after very rainy periods, but it
is generally below a depth of 6 feet. The root zone
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consists of 20 to 40 inches of soil over bedrock. Availa-
ble water capacity is low to moderate.

Permeability is moderate in both soils. Runoff is very
rapid. Boulders are dominantly 2 to 6 feet across and 1
to 2 feet thick, but many are smaller and a few are
larger. Distance between boulders varies, but it is gener-
ally 5 to 30 feet. Boulders cover 0.1 to 3 percent of the
surface of these soils. Reaction is extremely acid to
medium acid throughout both soils.

Most areas of this map unit are used for woodland and
for wildlife habitat. Very steep slopes, rock outcrops,
surface boulders, and moderate and shallow depth to
bedrock prevent most uses other than woodland and
wildlife habitat. Some areas are scenic spots and have
potential for recreational developments.

Woodland productivity is poor on the Arnot soil and
moderately high on the Oquaga soil. Logging and estab-
lishing new plantations are very difficult. Good design
and drainage dips or water bars can be used to help
protect logging roads and skid trails from erosion.

Construction for urban and recreational developments
is extremely difficult. The hazard of erosion is very high
in areas where vegetation is removed. Some -of the
higher areas have development potential as lookout
points. Establishing trails across slope in recreational
areas helps protect the soils from erosion. Capability
subclass Vlls.

At—Atherton silt loam. This deep, nearly level,
poorly drained and very poorly drained soil formed in
glacial outwash. It is on flats or in depressions on glacial
outwash terraces, stream terraces, and kame-and-kettle
topography. It receives a large amount of runoff and
seepage from adjacent soils. Slope ranges from 0 to 2
percent. Most areas are long and narrow or oval in
shape and are 5 to 80 acres in size.

Typically, the surface layer is very dark gray silt.loam 7
inches thick. The subsoil extends to a depth of 27
inches. The upper 6 inches is friable, mottled, gray silt
loam; the next 6 inches is firm, mottled, gray, silty clay
loam; the next 9 inches is firm, mottled, brown, gravelly
loam; and the lower 6 inches is friable, mottled, brown
gravelly sandy loam. The substratum to a depth of 65
inches is stratified gray sand, gravel, and very gravelly
sandy loam.

Included with this soil in mapping are small areas of
the somewhat poorly drained Red Hook and Raynham
soils that dry out earlier in spring than this Atherton soil.
In a few broader depressions are small areas of Lamson
soils that formed in water-sorted sands and Canandaigua
soils that formed in lacustrine deposits of silt, very fine
sand, and clay. Also included are small areas of soils
that have a surface layer of mucky silt loam and gravelly
silt loam.

In undrained areas of this soil, water is on or near the
surface late in fall, in winter, and early in spring. Roots
are mainly confined to the upper 10 to 15 inches of the
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soil in these areas, but as the water table recedes, a few
roots extend below this depth. Available water capacity
of this zone is low, but generally enough water is present
for plant growth. Permeability is moderate in the surface
layer and subsoil and is moderate or moderately rapid in
the substratum. Runoff is very slow. This soil also re-
ceives considerable runoff from adjacent soils. In un-
limed areas, reaction is strongly acid to neutral in the
surface layer and upper part of the subsoil and is
medium acid to mildly alkaline in the lower part of the
subsoil.

This soil is not intensively used. Wetness is the main
limitation. Most of the acreage is wooded, idle, or used
for pasture. This soil generally has poor potential for
farming.

Undrained areas of this soil are too wet for cultivated
crops and are limited mainly to pasture, woodland, and
wildlife habitat. If adequately drained, this soil is suitable
for crops. Drainage outlets are difficult to locate in many
areas. A combination of surface and subsurface drains
are needed where drainage is feasible. Diversion ter-
races are needed in some areas to divert surface runoff
from adjacent soils. Keeping the soil from crusting after
rains and maintaining tilth and a high level of fertility and
organic matter are also very important. Minimum tillage,
incorporating crop residue into the soil, crop rotation, use
of cover crops, and tilling and harvesting at the proper
moisture condition are important in management.

Most areas of this soil are wooded. Woodland produc-
tivity is moderate. Machine planting of tree seedlings is
not practical, except during the drier part of the growing
season.

The seasonal high water table is a severe limitation for
community development and recreational uses. In
places, this soil is suitable for marshes and ponds, but
each site should be investigated to be sure that water
will not be lost through porous layers. Capability sub-
class IVw.

Ba—Barbour loam. This deep, nearly level, well
drained soil formed in alluvium derived from reddish
sandstone, siltstone, and shale. It is on first bottoms
adjacent to streams and is subject to flooding. Slope
ranges from O to 3 percent. Areas are long and narrow
in shape and are 5 to 25 acres in size.

Typically, the surface layer is dark reddish brown loam
6 inches thick. The very friable, reddish brown subsoil
extends to a depth of 28 inches. The upper 9 inches is
gravelly loam; the next 10 inches is gravelly fine sandy
loam; and the lower 3 inches is gravelly sandy loam. The
substratum to a depth of 50 inches is dark brown, very
gravelly sand.

Included with this soil in mapping are small areas of
Basher soils that are wetter than these Barbour soils;
small areas of soils in small stream valleys in which the
surface layer commonly is gravelly; and small areas of
soils in which the surface layer is silt loam and fine
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sandy loam. Also included are thin, narrow strips of
Tunkhannock soils on glacial-stream terraces and Allu-
vial land bordering the streams.

This soil is subject to occasional flooding. Flooding
generally occurs when runoff is heavy in winter and early
in spring. Floods are generally of brief duration. Depth of
soil available for rooting is related to the height of the
water table, which is controlied in many areas by the
adjacent streams. Available water capacity is moderate.
Droughtiness is a slight hazard in the drier periods during
the growing season. Permeability is moderate in the sur-
face layer and subsoil and is rapid in the substratum. In
unlimed areas, the surface layer and subsoil are very
strongly acid to medium acid.

Broad areas of this soil have good potential for farm-
ing. Some areas are so narrow and uneven that cropping
is not feasible. Most areas are idle or are used for
meadow crops. The more commonly flooded areas are
better suited to pasture and trees than to other uses.

Because of the hazard of flooding, this soil is better
suited for corn, hay, and pasture than it is for most other
crops. In some places gouging by floodwaters and un-
dercutting of streambanks are problems (fig. 3). During
flooding, sediment ranging in size from silt to gravel is
deposited on the surface. Increasing the content of or-
ganic matter and improving tilth are major concerns in
management. Minimum tillage, use of cover crops, and
including legumes and grasses in the cropping system
help to maintain and improve soil structure: Tilling within
the proper range of moisture reduces soil compaction.

This soil is well suited to woodland and to wildlife
habitat. Woodland productivity is high. Machine planting
of tree seedlings is practical on large areas of this soil.

The hazard of flooding severely limits community de-
velopment. Facilities for such recreational uses as pic-
nicking, golfing, and boating are moderately suited. Rec-
reational buildings need to be anchored when construct-
ed on the flood plain. Capability subclass liw.

Be—Basher silt loam. This deep, nearly level, moder-
ately well drained and somewhat poorly drained soil
formed in alluvium derived mainly from reddish sand-
stone, siltstone, and shale. It is mainly along streams
that have low gradient. This soil is subject to flooding.
Slope ranges from 0 to 2 percent. Most areas are long
and narrow in shape and are 5 to 40 acres in size.

Typically, the surface layer is dark reddish brown silt
loam 9 inches thick. The subsoil extends to a depth of
27 inches and is friable silt loam. It is dark reddish brown
in the upper part and brown in the lower part. It has
mottles below a depth of 14 inches. The substratum to a
depth of 52 inches is mottled, grayish brown and gray
loam in the upper part and very dark gray fine sandy
loam in the lower part.

Included with this soil in mapping are narrow strips of
nearly level Barbour soils that are in slightly higher posi-
tions and are drier than this Basher soil; a few areas of
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Wayland soils that are in lower positions and are wetter;
and some areas of soils that have a surface layer of
loam, gravelly silt loam, and gravelly loam. Also included
are small areas of Alluvial land and areas of a soil that is
similar to this Basher soil but has stratified sand and
gravel in the substratum.

This soil is subject to flooding any time during the
year, but it occasionally is flooded for brief periods when
runoff is heavy in winter and in spring. In many areas,
the seasonal high water table is controlled by the water
level in the adjacent stream. It is at a depth of 6 to 24
inches in winter, in spring, and in other excessively wet
periods. Rooting depth is controlled by the water table;
the root zone is mainly in the upper 18 to 24 inches of
the soil. Available water capacity of this zone is moder-
ate. Permeability is moderate in the surface layer, is
moderate or moderately slow in the subsoil, and is mod-
erate or moderately rapid in the substratum. Runoff is
slow or very slow. In unlimed areas, reaction is very
strongly acid to medium acid in the surface layer and
subsoil.

Most areas of this soil are used for hay, pasture, and
woodland. Broad areas have good potential for farming.
Some areas are so narrow and uneven that cropping is
not feasible. The more commonly flooded areas are
better suited to pasture and trees than to other uses.

This soil is suited to row crops, hay, and pasture.
Specialty crops can be grown, but flooding may result in
crop loss in some years. Flooding and seasonal wetness
are the main limitations. Spring planting is delayed be-
cause of wetness. Intensively cultivated areas should be
artificially drained with surface and subsurface drains for
high production. Keeping the soil from crusting after
rains and maintaining tilth and a high level of fertility are
concerns in management. Minimum tillage, incorporating
crop residue into the soil, use of cover crops, and tilling
and harvesting at the proper moisture condition are im-
portant in management.

Woodland productivity is high. Machine planting of tree
seedlings is practical on this soil.

The hazard of flooding and seasonal wetness severely
limit community development. This soil has potential for
such recreational uses as paths and trails, golfing, and
boating. Recreational buildings need to be anchored
when constructed on the flood plain. This soil is a good
source of topsoil. Capability subclass liw.

BgC—Bath gravelly silt loam, 8 to 15 percent
slopes. This deep, well drained, sloping soil formed in
glacial till. It is near the crests of hills or on convex side
slopes where water does not accumulate. Most areas
are long and narrow in shape and are 5 to 20 acres in
size.

Typically, the surface layer is dark brown gravelly silt
loam about 6 inches thick. The upper part of the subsoil
extends to a depth of about 28 inches. It is friable,
yellowish brown gravelly loam. The lower part of the
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subsoil is a firm, dark yellowish brown gravelly loam
fragipan that extends to a depth of 55 inches. The sub-
stratum to a depth of 65 inches is firm, dark yellowish
brown gravelly loam.

Included with this soil in mapping are small areas of
moderately well drained Mardin soils in which the fragi-
pan is at a shallower depth than in this Bath soil; small
areas of somewhat poorly drained Volusia soils that are
on foot slopes and in some drainageways; and narrow
strips of Lordstown and Manlius soils that have bedrock
at a depth of 20 to 40 inches.

This soil generally has free water above the fragipan
for brief periods late in fall, in winter, and early in spring.
Because the fragipan is so dense, roots cannot easily
penetrate it. Roots are mainly confined to the 26- to 38-
inch zone above the slowly permeable fragipan. Availa-
ble water capacity is moderate. Permeability is moderate
in the surface layer and in the upper part of the subsaoil.
Runoff is rapid. In unlimed areas, reaction. is very strong-
ly acid to medium acid in the surface layer and subsail.

This soil has fair potential for farming. Most of the
acreage is used for fruit crops, hay, and pasture. This
soil has good potential for orchards. Slope, slight wet-
ness, and slow permeability in the fragipan are limitations
for community developments.

This soil is suited to crops, pasture, or forest. Use of
this soil in farming is somewhat limited because of slope.
Gravel and small stones hinder tillage in some areas.
Erosion is a major concern, especially if slopes are long.
Sod-forming crops are needed in the cropping system a
large percentage of the time. Standard management
practices, for example, minimum tillage, use of cover
crops, good fertilization, incorporating crop residue into
the soil, tillage at the proper moisture condition, and crop
rotation, help to improve tilth and maintain the content of
organic matter.

This soil is suited to orchards maintained in permanent
sod cover. It is only moderately suited 16 vineyards, be-
cause vineyards are cultivated and erosion is a hazard.
Soil compaction is a continuous hazard because spray-
ing operations are commonly done during wet periods.
Using lighter machinery with wider tire treads or using
specially designed machinery when spraying helps to
prevent soil compaction.

Woodland productivity is moderately high. Only a small
acreage of this soil is wooded. Machine planting of tree
seedlings is practical on large areas of this soil.

Effluent from some septic tank absorption fields seeps
to the surface in this soil. Absorption fields should be
much larger than those commonly used because of the
slow permeability in the fragipan. In areas where public
sewers are available, this soil has few limitations for
residential housing. Erosion is a hazard during construc-
tion. A vegetative cover maintained on the site during
construction helps prevent erosion. Capability subclass
llle.
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BgD—Bath gravelly silt loam, 15 to 25 percent
slopes. This deep, moderately steep, well drained soil
formed in glacial till. It is mainly on convex hillsides and
valley sides. Most areas are dissected by narrow drain-
ageways. Runoff generally is received from higher adja-
cent soils. Areas are mainly long and narrow in shape
and are 5 to 30 acres in size.

Typically, the surface layer is dark brown gravelly silt
loam about 6 inches thick. The upper part of the subsoil
extends to a depth of about 28 inches. It is friable,
yellowish brown gravelly loam. The lower part of the
subsoil is a firm, dark yellowish brown gravelly loam
fragipan that extends to a depth of about 55 inches. The
substratum to a depth of about 65 inches is firm, dark
yellowish brown gravelly loam.

Included with this soil in mapping are narrow strips of
Lordstown and Manlius soils that have bedrock at a
depth of 20 to 40 inches and areas of moderately well
drained Mardin soil that have a shallower depth to the
fragipan than this Bath soil. Also included in some areas
are small spots of eroded soils.

Free water is generally above the fragipan for brief
periods late in fall, in winter, and early in spring. Because
the fragipan is so dense, roots cannot easily penetrate it.
Roots are mainly confined to the 26- to 38-inch zone
above the slowly permeable fragipan. Available water
capacity is moderate. Permeability is moderate in the
surface layer and in the upper part of the subsoil. Runoff
is very rapid. In unlimed areas, reaction is very strongly
acid to medium acid in the surface layer and subsoil.

Because of slope, this soil has poor potential for farm-
ing. Most of the acreage is used for permanent pasture,
orchards, and woodland. It has good potential for wood-
land and for wildlife habitat.

This soil is poorly suited to cultivated crops. It can be
cropped successfully, but cropping systems need to in-
clude a high proportion of long term hay or pasture.
Using tillage equipment is very difficult, especially using
large machines. The hazard of erosion is severe. Con-
tour farming, minimum tillage, and good fertilization are
important in management.

Orchards that are maintained in permanent sod cover
are suited to this soil, provided driving lanes are con-
structed in some areas to avoid the hazard of machinery
upset. Because vineyards are cultivated, they are poorly
suited to this soil.

Woodland productivity is moderately high. The slope
presents some difficulty in machine planting of tree
seedlings.

This soil is limited for most urban uses because of the
slope and slow permeability in the fragipan. The hazard
of erosion is severe during construction. Septic tank ab-
sorption fields are difficult to lay out and construct. Con-
trolling the downhill flow of effluent is a major concern.
Capability subclass IVe.

SOIL SURVEY

BHE—Bath very stony soils, steep. These deep,
well drained soils formed in glacial till. They are on
convex hillsides and valley walls. Slope ranges from 25
to 35 percent. Most areas are long and narrow in shape
and are 5 to 60 acres in size.

Typically, the surface layer is brown, very stony silt
loam about 4 inches thick. The upper part of the subsoil
extends to a depth of about 26 inches. It is friable,
yellowish brown gravelly loam. The lower part of the
subsoil is a firm, dark yellowish brown gravelly loam
fragipan that extends to a depth of about 50 inches. The
substratum to a depth of about 60 inches is firm, dark
yellowish brown gravelly loam.

Included with these soils in mapping are narrow strips
of Manlius and Nassau soils that are on the upper part
of slopes and have bedrock within a depth of 40 inches.
Many areas of included soils have slopes of 35 to 55
percent. Also included are small areas of Hoosic and
Valois soils on the lower part of some slopes and a few
nonstony areas and small areas of eroded soils.

Free water is generally above the fragipan for brief
periods late in fall, in winter, and early in spring. Because
the fragipan is so dense, roots cannot easily penetrate it.
Roots are mainly confined to the zone above the slowly
permeable fragipan. Available water capacity is moder-
ate. Permeability is moderate in the surface layer and in
the upper part of the subsoil. Runoff is very rapid. Sur-
face stones are subrounded or angular and are 10
inches to about 4 feet across. They are spaced 5 to 30
feet apart. In unlimed areas, reaction is very strongly
acid to medium acid in the surface layer and subsoil.

Slope dominates the capabilities of these soils. Most
areas are used for woodland and for wildlife habitat.
These soils have poor potential for farming and for urban
developments. Some areas are scenic spots and have
potential for recreational development.

Because of the steep slopes and surface stoniness,
these soils are very poorly suited to crops and pasture.

Woodland productivity is moderately high. Slope and
surface stones present severe equipment limitations.

Steep slopes cause difficulty in construction for urban
development and in the installation of septic sewage
systems. The hazard of erosion is high when vegetation
is removed. Trails in recreational areas need to be pro-
tected from erosion and established across the slope
wherever possible. Capability subclass Vlls.

BnC—Bath-Nassau complex, 8 to 25 percent
slopes. This map unit consists of a deep, well drained
Bath soil and a shallow, somewhat excessively drained
Nassau soil. These sloping to moderately steep soils
formed in glacial till. Areas are mainly on a series of
ridges that are cored by folded, shale, slate, siltstone,
and sandstone bedrock. The ridges are generally orient-
ed in a northeast-southwest direction. Relief is very irreg-
ular. The Bath soil is in the convex inter-ridge areas
where runoff does not accumulate and the Nassau soil is
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on the sides and tops of the bedrock ridges. Areas are
10 to more than 500 acres in size. They vary in shape.

This unit is made up of 50 percent Bath gravelly silt
loam, 30 percent Nassau shaly silt loam, and 20 percent
other soils. Bath and Nassau soils are in such an intri-
cate pattern that they are not shown separately on the
soil map.

Typically, the surface layer of the Bath soil is dark
brown gravelly silt loam about 6 inches thick. The upper
part of the subsoil extends to a depth of about 28
inches. It is friable, yellowish brown gravelly loam. The
lower part of the subsoil extends to a depth of 48
inches. It is a firm, dark yellowish brown gravelly loam
fragipan. Dark gray shale bedrock is at a depth of about
48 inches.

Typically, the surface layer of the Nassau soil is brown
shaly silt loam 6 inches thick. The upper part of the
subsoil extends to a depth of 10 inches. It is very friable,
yellowish brown very shaly silt loam. The lower part of
the subsoil extends to a depth of 16 inches. It is friable,
brown very shaly silt loam. Dark gray shale bedrock is at
a depth of about 16 inches.

Included with these soils in mapping are small areas of
well drained and excessively drained Manlius soils that
are underlain with folded bedrock at a depth of 20 to 40
inches. They are intermingled with the major soils on the
ridges and between the ridges. The somewhat poorly
drained Volusia soils are in a few small depressions
between the ridges. A few rock outcrop and wet spots
are included, and most of these are shown on the soil
map by special symbols. A strip about 3 miles wide in
the Shawangunk Kill and Wallkill Valleys has the moder-
ately well drained Cambridge soil in the Bath position.
Also included are very small areas of lake-deposited
Hudson, Cayuga, Schoharie, Raynham, Churchville, and
Rhinebeck soils that are intermingled with the Bath soil
between the ridges.

The Bath soil generally has free water above the fragi-
pan for brief periods late in fall, in winter, and early in
spring. Roots are confined mainly to the 26- to 38-inch
zone above the slowly permeable fragipan. Available
water capacity is moderate. Depth to bedrock is more
than 40 inches. Permeability is moderate in the surface
layer and in the upper part of the subsoil.

Roots in the Nassau soil are confined mainly to the 10
to 20 inches of soil above the bedrock. A few roots
penetrate fractures in bedrock in some areas. Because
of shallowness to bedrock, available water capacity is
very low, and plants wilt quickly during dry periods. Per-
meability is moderate in the Nassau soil.

Runoff is rapid from both soils. In unlimed areas, the
Bath soil is very strongly acid to medium acid in the
surface layer and subsoil. The Nassau soil is very strong-
ly acid or strongly acid in the surface layer and subsoil.

This unit is used mainly for orchards, permanent pas-
ture, and woodland. Potential is good for these uses.
This unit is poor for cultivated crops. Some areas of this
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unit are used for vineyards and hay. The variable depth
to bedrock; irregular relief; and the dense, slowly perme-
able fragipan in the Bath soil limit intensive use of these
soils.

These soils can be cropped, but the cropping system
needs to include a high proportion of sod-forming crops
and pasture. Available water capacity varies within short
distances. Erosion is a severe hazard. Conservation
practices, other than sod-forming crops and minimum
tillage, are very difficult to install because of the uneven
topography. '

Orchards maintained in permanent sod cover are
suited to these soils. Driving lanes are needed in some
areas to avoid the hazard of machinery upset. Because
vineyards are clean cultivated, they are poorly suited to
these soils because of the hazard of erosion.

Woodland productivity is moderately high on the Bath
soils and poor on the Nassau soils. Machine planting of
tree seedlings is practical in large areas of these soils.

The variable depth to bedrock, irregular relief, and the
dense, slowly permeable fragipan in the Bath soil are
severe limitations for most urban uses. Some esthetic
homesite areas are in this unit but sites for sewage
disposal can be very limiting. Most areas have potential
for dwellings without basements if public sewers are
available. Erosion is a hazard during construction. A
vegetative cover maintained on the site helps prevent
erosion. Capability subclass IVe.

BOD—Bath-Nassau-Rock outcrop complex, hilly.
This map unit consists of a deep, well drained Bath soil;
a shallow, somewhat excessively drained Nassau soil;
and small areas of exposed bedrock. The soils formed in
glacial till. Areas are mainly on a series of ridges that are
cored by folded shale, slate, siltstone, and sandstone
bedrock. The ridges are generally oriented in a north-
east-southwest direction. The Bath soil mainly is in
convex inter-ridge areas where runoff does not accumu-
late. The Nassau soil is on ridgesides and is intermingled
with rock outcrops on ridgetops. Relief is very irregular.
Slopes are short and generally complex. They are mainly
10 to 25 percent, but range from 10 to 30 percent. Areas
vary in size and shape. Some areas are as much as
1,000 acres in size. _

This unit is made up of about 40 percent Bath gravelly
silt loam, about 25 percent Nassau shaly silt loam, about
15 percent Rock outcrop, and 20 percent other soils.
These soils and Rock outcrop are in such an intricate
pattern that they are not shown separately on the -soil
map.

Typically, the surface layer of Bath soil is dark brown
gravelly silt loam about 6 inches thick. The upper part of
the subsoil extends to a depth of about 28 inches. It is
friable, yellowish brown gravelly loam. The lower part of
the subsoil extends to a depth of about 48 inches. It is a
firm, dark yellowish brown gravelly loam fragipan. Dark
gray shale bedrock is at a depth of 48 inches.
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Typically, the surface layer of the Nassau soil is brown
shaly silt loam about 6 inches thick. The upper part of
the subsoil extends to a depth of 10 inches. It is very
friable, yellowish brown, very shaly silt loam. The lower
part of the subsoil extends to a depth of 16 inches. It is
friable, brown, very shaly silt loam. Dark gray shale bed-
rock is at a depth of about 16 inches.

Included with this unit in mapping are somewhat poorly
drained Volusia soils and moderately well drained Mardin
soils that are intermingled with the Bath soils on foot
slopes and in depressions in areas between ridges; well
drained to excessively drained Manlius soils that have
bedrock at a depth of 20 to 40 inches and are intermin-
gled with the major soils on ridges and between ridges;
and lake-deposited Hudson, Cayuga, and Schoharie soils
that are intermingled with the Bath soil between ridges.
Also included are some very stony areas; areas that
have slopes of 3 to 10 percent; and a strip about 3 miles
wide in the Wallkill and Shawangunk Kill Valleys in which
moderately well drained Cambridge soils are in the Bath
position.

The Bath soil generally has free water above the fragi-
pan for short periods late in fall, in winter, and early in
spring. Roots are confined mainly to the 26- to 38-inch
zone above the slowly permeable fragipan. Available
water capacity is moderate. Depth to bedrock is more
than 40 inches. Permeability is moderate in the surface
layer and in the upper part of the subsoil.

In the Nassau soil, roots are confined mainly to the 10
to 20 inches of soil above the bedrock. A few roots
penetrate fractures in some areas. Because of the shal-
lowness to bedrock, available water capacity is very low,
and plants wilt early during dry periods. Permeability is
moderate in the Nassau soil.

Runoff is medium to very rapid. In unlimed areas, the
Bath soil is very strongly acid to medium acid in the
surface layer and subsoil. The Nassau soil is strongly
acid or very strongly acid in the surface layer and sub-
soil.

This unit is used mainly for woodland and for wildlife
habitat to which it is well suited. Some areas are in
permanent pasture and orchards. The unit has poor po-
tential for farming. It has potential for some types of
recreational developments.

Farm uses are affected by the variable depth to bed-
rock, slope, rock outcrops, and the dense, slowly perme-
able fragipan in the deeper soils of this unit. The rock
outcrops hinder fertilizing and mowing of pasture.

Fruit trees are generally widely spaced, and orchards
have open spaces in areas of rock outcrops and where
the soils are quite shallow. Vineyards are poorly suited to
these soils because of the hazard of erosion, variable
depth to bedrock, and rock outcrops.

Woodland productivity is moderately high on the Bath
soil and is poor on the Nassau soil. The rock outcrops
interfere with machine planting of tree seedling.

SOIL SURVEY

The variable depth to bedrock, the slope, rock out-
crops, and the dense, slowly permeable fragipan in the
Bath soil are severe limitations for most urban uses.
Some esthetic homesites are in areas of this unit, but
sites for sewage disposal can be very limiting. Most
areas have potential for dwellings without basements if
public sewers are available. Slope and rock outcrops are
minor limitations to uses such as paths and trails. A
vegetative cover maintained on the site during construc-
tion helps prevent erosion. Capability subclass Vls.

BRC—Bath and Mardin very stony soils, sloping.
This map unit consists of well drained Bath soils and
moderately well drained Mardin soils that are mainly on
convex hilltops and hillsides and on foot slopes. These
deep, very stony soils formed in glacial till. Slope ranges
from 8 to 15 percent. Areas are oblong or irregular in
shape and are 10 to 300 acres in size.

Many areas of this unit are made up of both soils, but
some areas consist only of the Bath soils and others of
only the Mardin soils. Surface stoniness dominates the
capabilities of the unit so much that the difference be-
tween the Bath and Mardin soils is relatively unimportant.

Typically, the surface layer of the Bath soil is dark
grayish brown, very stony silt loam about 5 inches thick.
The upper part of the subsoil extends to a depth of 28
inches. It is friable, yellowish brown gravelly loam. The
lower part of the subsoil extends to a depth of about 55
inches. It is a firm, dark yellowish brown gravelly loam
fragipan. The substratum to a depth of about 65 inches
is firm, dark yellowish brown gravelly loam.

Typically, the surface layer of the Mardin soil is very
dark grayish brown, very stony silt loam about 6 inches
thick. The upper part of the subsoil extends to a depth of
about 17 inches. It is friable, yellowish brown gravelly silt
loam and has mottles below a depth of 14 inches. A thin
leached layer of firm, mottled, pale brown gravelly loam
4 inches thick separates the upper part of the subsoil
from the lower part. The lower part of the subsoil ex-
tends to a depth of about 46 inches. It is a firm fragipan
that is mottled, olive brown gravelly light loam. The sub-
stratum to a depth of 56 inches is firm, mottled, yellow-
ish brown gravelly loam.

Included with these soils in mapping are areas of
somewhat poorly drained Volusia and Churchville soils
that are on foot slopes and in depressions and make up
about 10 percent of some areas; moderately well drained
Cambridge soils that are in the Wallkill and Shawangunk
Kill Valleys; and narrow strips of Manlius and Lordstown
soils that have bedrock at a depth of 20 to 40 inches.
Also included are a few small areas of nonstony soils
that were cleared for crops and some areas of soils that
have slopes of 3 to 8 percent and 15 to 25 percent.

Bath and Mardin soils have a temporary seasonal high
water table that is perched above the slowly permeable
fragipan and substratum. The water table is at a depth of
about 24 to 48 inches in the Bath soils and is slightly
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closer to the surface in the Mardin soils. Roots are
confined mainly to the moderately permeable zone
above the fragipan. This zone ranges from 26 to 38
inches in the Bath soils, in which available water capac-
ity is moderate. The Mardin soils have a 14- to 26-inch
root zone in which available water capacity is low to
moderate. Runoff is medium to very rapid. Stones are
subrounded or angular and are 10 inches to almost 4
feet across. They are spaced about 5 to 30 feet apart on
the surface.

In_unlimed areas, reaction in the Bath soils is very
strongly acid to medium acid in the surface layer and
subsoil. Reaction in the Mardin soils is very strongly acid
to medium acid above the fragipan and is very strongly
acid to slightly acid in the fragipan.

Most areas of these soils are used for woodland and
for wildlife habitat to which they are well suited. They
have poor potential for farming. Removal of stones
greatly increases the potential for farming.

Some areas of these soils are used for hay and per-
manent pasture, but the stones hinder fertilizing and
mowing. The stones on the surface need to be removed
before the soils can be cultivated. If stones are removed,
these soils can be farmed. Using tillage equipment on
included, moderately steep areas in this map unit is
difficut. Erosion is a severe hazard. Contour farming,
cover crops, and minimum tillage are needed to help
control erosion and to conserve moisture and promote
good tilth.

After stones are removed, some areas of these soils
are suited to orchards and vineyards.

Woodland productivity is moderately high. Surface

stones cause some difficulty in machine planting of tree
seedlings.
" Urban and recreational development is limited by the
slow permeability in the fragipan, surface stones, slope,
and slight seasonal wetness. Controlling the downhill
flow of effluent is a problem in many areas. Providing
public sewers helps to increase the suitability of these
soils for residential housing. The hazard of erosion is
severe during construction in some areas. Capability sub-
class Vls.

CaB—Cambridge gravelly silt loam, 3 to 8 percent
slopes. This deep, gently sloping, moderately well
drained soil formed in glacial till on till plains. It is on
hilltops and foot slopes. Slopes are slightly convex or
smooth. Most areas are long and narrow in shape and
are 10 to 100 acres in size.

Typically, the surface layer is brown gravelly silt loam
about 9 inches thick. The subsoil extends to a depth of
about 60 inches. The upper 8 inches of the subsoil is
friable, yellowish brown gravelly loam; the next 4 inches
is firm, mottled, dark yellowish brown gravelly clay loam;
and the lower 48 inches is a firm and brittle, brown,
gravelly clay loam fragipan. The substratum to a depth of
80 inches is brown gravelly loam.
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Included with this soil in mapping are narrow strips of
Churchville and Volusia soils that are wetter than these
Cambridge soils, are in depressions, and make up 10
percent of some individual areas. Also included are
narrow strips of Manlius soils that are on hilltops and
have bedrock at a depth of 20 to 40 inches; some areas
of Cayuga soils that are on the lower part of slopes; and
small areas of Mardin soils that are on the upper part of
long slopes.

A seasonal high water table is perched at a depth of 1
to 3 feet above the dense fragipan in winter, in spring,
and in other excessively wet periods. Water tends to
move laterally above the fragipan. Roots are confined
mainly to the 16 to 26 inches of soil above the fragipan.
Available water capacity of this zone is low to moderate.
Conserving water during midsummer is important. Per-
meability is moderate above the fragipan, is slow or very
slow in the fragipan, and is slow or moderately slow in
the substratum. Runoff is medium. In unlimed areas,
reaction is very strongly acid or strongly acid in the
surface layer and upper part of the subsoil above the
fragipan and is slightly acid or neutral in the fragipan.

Most of the acreage of this soil is used for cultivated
crops, hay, pasture, or woodland. Some areas are used
for fruit crops. The soil has good potential for farming,
but it has limited potential for community development
because of the seasonal wetness, slow or very slow
permeability in the fragipan, and gravel and small stones
on the surface layer.

This soil is suited to crops, hay, and pasture. In most
places, seasonal wetness delays planting for brief peri-
ods. Random subsurface drains are needed in the wetter
included soils so crops can be planted early in spring.
Drainage of areas on foot slopes can be improved by
diverting surface water that would generally flow over
this soil from higher adjacent areas. Diversions and such
practices as contour farming, cover crops, and minimum
tillage help to control erosion. Good fertilization, incorpo-
rating crop residue into the soil, tillage at the proper
moisture condition, and crop rotation, help to improve
tilth, maintain the content of organic matter, and control
erosion. Gravel and small stones cause some difficulty in
tillage.

Fruit crops are suited to this soil. Soil compaction is a
continuous hazard, because spraying operations with use
of heavy equipment are commonly performed during wet
periods. Artificial drainage, maintaining good sod cover,
and use of lighter machinery that has wider tire treads or
use of specially designed machinery help prevent soil
compaction.

Woodland productivity is high. Machine planting of tree
seedlings is practical on this soil.

The seasonal high water table and slow or very slow
permeability in the fragipan are limitations for many
urban uses. This soil is better suited to dwellings without
basements than to those with basements. Foundation
drains and protective coatings on the exterior walls of
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basements are needed. Effluent from many septic tank
absorption fields seeps to the surface in this soil. Ab-
sorption fields need to be much larger than those com-
monly used because of the slow or very slow permeabil-
ity in the fragipan. This soil has potential for recreational
uses even though wetness, slow or very slow permeabil-
ity, gravel, and small stones interfere with many of these
uses. Capability subclass lle.

CaC—Cambridge gravelly siit loam, 8 to 15 percent
slopes. This deep, moderately well drained, sloping soil
formed in glacial till on dissected till plains. It generally
receives runoff from associated soils. Slopes are slightly
convex. Most areas are long and narrow in shape and
are 5 to 50 acres in size.

Typically, the surface layer is brown gravelly silt loam
6 inches thick. The subsoil extends to a depth of 58
inches. The upper 14 inches is friable, yellowish brown
gravelly loam; the next 3 inches is firm, mottled, dark
yellowish brown gravelly clay loam; and the lower 41
inches is a firm and slightly brittle, brown gravelly clay
loam fragipan. Dark gray shale bedrock is at a depth of
about 64 inches.

Included with this soil in mapping are small areas of
Churchville and Volusia soils that are on foot slopes, in
drainageways, and on hillside seeps and that remain wet
later in spring; some areas of Mardin soils that are inter-
mingled with this Cambridge soil but not extensively; and
narrow strips of Manlius soils that have bedrock at a
depth of 20 to 40 inches. Also included are areas of
Bath soils on the upper part of some slopes and Cayuga
soils on the lower part.

A seasonal high water table at a depth of 1 to 3 feet is
perched above the dense fragipan in winter, in spring,
and in other excessively wet periods. Water tends to
move laterally above the fragipan. Roots are confined
mainly to the 16 to 26 inches of soil above the fragipan.
Available water capacity of this zone is low to moderate.
Consérving water during midsummer is important. Per-
meability is moderate above the fragipan, is slow or very
slow in the fragipan, and is slow or moderately slow in
the substratum. Runoff is rapid. In unlimed areas, reac-
tion is very strongly acid or strongly acid in the surface
layer and upper part of the subsoil above the fragipan
and is slightly acid or neutral in the fragipan.

Most of the acreage of this soil is used for hay, pas-
ture, and woodland. Some areas are used for cultivated
crops and fruit crops. This soil has fair potential for
tarming. Slope, seasonal wetness, and slow or very slow
permeability in the fragipan are limitations for community
developments.

This soil is suited to crops, hay, and pasture. Use of
this soil is somewhat limited because slope causes some
difficulty in farming operations. If the soil is intensively
used for intertilled crops, erosion is a major hazard. If
proper management and conservation measures are
practiced, crops can be grown. Sod-forming crops can

SOIL SURVEY

be grown a large proportion of the time. Contour farming
is- practical and needs to be used in many areas. Mini-
mum tillage, use of cover crops, good fertilization, incor-
porating crop residue into the soil, tillage at the proper
moisture condition, and crop rotation help to improve
tilth, maintain the content of organic matter, and reduce
the hazard of erosion. Gravel and small stones hinder
tilage in some areas. Seasonal wetness delays planting
for brief periods. '

This soil is suited to orchards that are maintained in
permanent sod cover, but it is only moderately suited to
vineyards. Because vineyards are cultivated, erosion is a
hazard. Soil compaction is a continuous problem be-
cause spraying operations are commonly performed
during wet periods. Using lighter machinery and wider
tire treads or specially designed machinery helps prevent
soil compaction.

Woodland productivity is high. Machine planting of tree
seedlings is practical on this soil.

Effluent from septic tank absorption fields seeps to the
surface in this soil. Absorption fields should be much
larger than those commonly installed because of the
slow or very slow permeability in the fragipan. In areas
where public sewers are available, this soil is only mod-
erately limited for residential housing. Foundation drains
anc protective coatings on the exterior walls of base-
ments are needed. Erosion is a hazard during construc-
tion for urban developments. A vegetative cover main-
tained on the site during construction helps prevent ero-
sion. This soil has potential for some recreational uses
even though slope, slow or very slow permeability, wet-
ness, gravel, and small stones limit most uses. Capability
subclass lile.

Cc—Canandaigua silt loam. This deep, nearly level,
poorly drained and very poorly drained soil formed in
lacustrine deposits of silt, very fine sand, and clay. It is in
low depressions on stream terraces and lake plains and
in upland basins formerly occupied by giacial lakes. This
soil receives runoff from surrounding areas. Slope is
mainly less than 1 percent. Most areas are oblong or
irregular in shape and are 10 to 50 acres in size.

Typically, the surface layer is very dark gray silt loam 9
inches thick. The upper part of the subsoil extends to a
depth of about 18 inches. It is firm, mottled, gray silty
clay loam. The lower part of the subsoil extends to a
depth of about 37 inches. It is friable, mottled, gray silt
loam. The substratum to a depth of about 60 inches is
mottled, yellowish brown silt loam.

Included with this soil in mapping are small areas of
Raynham soils that are better drained than this Canan-
daigua soil; some areas of soils that have a loamy sub-
stratum at a depth of 40 to 60 inches; and a few small

areas of soils that have a surface layer of muck or

mucky silt loam. Also included are some wooded areas
of this soil that are on the plateau adjacent to the Cats-
kill Mountains and are strongly acid or very strongly acid
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in the surface layer. Also included are small areas of the
more sandy Lamson soils and the finer textured Madalin
soils, both of which have drainage similar to that of this
soil.

This soil mainly is on lake plains and in upland basins
that are not subject to flooding. Some areas on low
stream terraces are subject to flooding during abnormal
conditions. Unless this soil is artificially drained, it has
water at the surface late in fall, in winter, in spring, and
after each rainy period. The depth of soil available for
rooting is mainly 10 to 20 inches and is related to the
height of the water table. As the water table recedes,
roots extend to a greater depth. Available water capacity
in the root zone is moderate to low. Water deficiency
generally is not a hazard. Permeability is moderate in the
surface layer and is moderately slow in the subsoil and
substratum. Runoff is very slow. Reaction is medium acid
to mildly alkaline in the surface layer and is slightly acid
to mildly alkaline in the subsoil.

This soil is not used intensively. Most of the acreage
of this soil is wooded, idle, or is used for pasture. This
soil has fair to poor potential for farming and good po-
tential for wetland wildlife.

Unless drained, this soil is too wet for cultivated crops.
If adequately drained, it is well suited to crops. Wetness
is the main concern of management. A combination of
surface and subsurface drains are needed in many
areas. Drainage outlets are difficult to establish in some
areas because of the basinlike topography. Diversion
terraces are needed in some areas to divert surface
runoff from this soil. Keeping the soil from crusting after
rains, and maintaining tilth and a high level of fertility,
and organic matter are also very important. Minimum
tillage, incorporating crop residue into the soil, crop rota-
tion, use of cover crops, and tilling and harvesting at the
proper moisture condition are important in management.

Woodland productivity is moderate. Machine planting
of tree seedlings is not practical except during the drier
part of the growing season. Species that are tolerant of
wetness need to be selected for reforestation.

Prolonged wetness and the hazard of flooding in areas
on low stream terraces are limitations for community
development and recreational uses. Even with artificial
drainage and protective coatings on the exterior walls of
basements, wet basements are common. Sloughing be-
cause of an unstable substratum is a hazard in excava-
tions in this soil. In many areas, this soil is a suitable site
for dugout ponds. Embankments are unstable. Capability
subclass 1Vw.

Cd—Canandaigua silt loam, till substratum. This
deep, nearly level, poorly drained and very poorly
drained soil formed in lacustrine deposits of silt, very fine
sand, and clay over glacial till. It is in upland basins
formerly occupied by glacial lakes. This soil receives
runoff from the surrounding better drained soils. Slope is
mainly less than 1 percent. Individual areas are oblong
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or long and narrow in shape and are 5 to 80 acres in
size.

Typically, the surface layer is black silt loam about 9
inches thick. The subsoil is friable, mottled, gray silt loam
that extends to a depth of about 37 inches. The substra-
tum is mottled, yellowish brown silt loam to a depth of
about 40 inches and mottled, yellowish brown gravelly
silt loam to a depth of about 60 inches.

Included with this soil in mapping are small areas of
Raynham soils that are better drained than the Canan-
daigua soil; areas of Canandaigua soils that formed in
deeper lacustrine deposits; a few small areas of soils
that have a surface layer of muck or mucky silt loam.
Also included are narrow strips of Lyons and Volusia
soils included in many areas and small areas of Ather-
ton, Lamson, and Palms soils.

Unless this soil is drained artificially, it has water at or
near the surface late in fall, in winter, in spring, and after
each rainy period. It is often ponded. The depth of soil
available for rooting is mainly between 10 and 20 inches
and is related to the height of the water table. As the
water table recedes, roots extend to a greater depth.
Available water capacity in the root zone is moderate to
low. Water deficiency generally is not a concern. Perme-
ability is moderate in the surface layer and is moderately
slow in the subsoil and substratum. Surface runoff is very
slow. Reaction is medium acid to mildly alkaline in the
surface layer and is slightly acid to mildly alkaline in the
subsoil. .

This soil is not used intensively. Most of the acreage is
wooded, idle, or used for pasture. This soil has fair to
poor potential for farming and good potential for wetland
wildlife.

Unless this soil is drained, it is too wet for cultivated
crops. If adequately drained, it is well suited to crops.
Wetness is the main concern in management. A combi-
nation of surface and subsurface drains should be used
in many areas. Drainage outlets are difficult to establish
in some areas because of the basinlike topography. Di-
version terraces are needed in some areas to divert
surface runoff from this soil. Keeping the soil from crust-
ing after rain and maintaining tilth and a high level of
fertility and organic matter are also very important. Mini-
mum tillage, incorporating crop residue into the soil, crop
rotation, use of cover crops, and tilling and harvesting at
the proper moisture condition are important in manage-
ment.

Woodland productivity is moderate. Machine planting
of tree seedlings is not practical, except during the drier
part of the growing season. Species that are tolerant of
wetness need to be selected for reforestation.

Prolonged wetness is a serious limitation for communi-
ty development and recreational uses. Even with artificial
drainage and protective coatings on the exterior walls of
basements, wet basements are common. The substra-
tum has higher strength than the topsoil and subsoil. In
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many areas, this soil is a suitable site for ponds. Capabil-
ity subclass IVw.

Ce—Carlisle muck. This deep, nearly level to depres-
sional, very poorly drained soil formed in organic depos-
its more than 51 inches thick. It is in basins or depres-
sions in swamps and marshes on glaciated uplands and
outwash plains. Slope is generally less than 2 percent.
Most areas are broad in shape and are 50 to 200 acres
in size.

Typically, the surface layer is black muck about 12
inches thick. Very dark grayish brown, nonsticky, slightly
plastic muck extends to a depth of about 61 inches.

Included with this soil in mapping are narrow strips of
Paims, Canandaigua, Atherton, Lyons, and Menlo soils
around the periphery of basins. Paims soils make up
nearly 15 percent of some areas. Also included are small
areas of Fresh water marsh.

This soil has a seasonal water table and is ponded for
long periods in undrained areas late in fall, in winter, and
in spring. During dry summers, this soil dries to a depth
of 10 to 12 inches, but even in extremely dry summers
the water table is within 30 inches of the surface in
undrained areas. The root zone is related to the height
of the water table and is mainly the upper 10 to 12
inches of soil. Available water capacity of this zone is
moderate. Even though internal drainage is very slow
because of the low-lying position and the material be-
neath the organic material, permeability is rapid in the
organic deposits. Runoff is very slow. In unlimed areas,
reaction is medium acid to neutral throughout the soil.

Most of the acreage of this soil is undrained and is
used for growing trees or reeds and sedges. Undrained
areas have good potential for wetland wildlife habitat.
This soil has fair to poor potential for farming and very
poor potential for community developments.

This soil must be drained if it is used for farming.
Drained areas can be used intensively for field crops and
vegetable crops. Most areas are extremely difficuit to
drain because of their position in the landscape. In some
places, blasting of bedrock is required in the drainage
outlet. Pumping over a dike is commonly needed to
maintain an outlet. Drainage, mainly by open ditches,
makes most areas tillable. Subsurface drains can be
used if the ditches are widely spaced. Subsidence or
shrinkage occurs after draining. Controlled drainage,
whereby the water table can be raised or lowered, re-
duces shrinkage. Windbreaks should be used to reduce
soil blowing in broad, drained areas. Irrigation is needed
to control soil blowing and to provide water during ex-
tended dry periods. Use of cover crops, good fertiliza-
tion, minimum tillage, and tilling and harvesting at the
proper moisture condition are important in management.

Woodland productivity is moderate. Species that are
tolerant of wetness need to be selected for reforestation.
Machine planting of tree seedlings generally is not practi-
cal in undrained areas.

SOIL SURVEY

This soil generally is not used for community and rec-
reational developments because of prolonged wetness,
low strength, frost damage, and poor trafficability (fig. 4).
Mosquitoes generally present problems when this soil
and surrounding soils are used in developments. Slough-
ing is a severe hazard in excavations in this soil. This
soil is a potential commercial source of organic material.
In some areas, this soil is a suitable site for dugout
ponds or wildlife marshes. Capability subclass 1Vw.

CgA—Castile gravelly silt loam, 0 to 3 percent
slopes. This deep, nearly level, moderately well drained
soil formed in glacial outwash. It is in slight depressions
on glacial outwash plains, valley trains, and in water-
sorted deposits on moraines. Most areas are long and
narrow in shape and are 5 to 20 acres in size.

Typically, the surface layer is dark grayish brown grav-
elly silt loam about 8 inches thick. The subsoil extends
to a depth of about 28 inches. The upper 11 inches is
friable, yellowish brown and dark yellowish brown gravel-
ly loam and has faint mottles in the lower 5 inches; the
next 5 inches is friable, mottled, yellowish brown, very
gravelly loam; and the lower 4 inches is very friable,
mottled, dark grayish brown, very gravelly sandy loam.
The substratum to a depth of about 50 inches is very
dark grayish brown, stratified, very gravelly sand.

Included with this soil in mapping are narrow strips of
Red Hook and Raynham soils that are wetter than this
Castile soil and are in slightly lower positions; small
areas of Chenango, Tunkhannock, and Hoosic soils that
are on slight rises; some small areas of soils that have a
surface layer of gravelly loam; and a few unlimed areas
of soils that are medium acid or slightly acid in the
surface layer and upper part of the subsoil. Also included
are areas of a soil that is similar to the Castile soil but
has medium textured and moderately coarse textured
layers in the substratum below a depth of 3 1/2 feet.

This soil has a seasonal high water table at a depth of
18 to 24 inches in spring and in excessively wet periods.
Roots are influenced by the water table and are mainly
confined to the upper 18 to 24 inches of the soil in
spring. A few roots penetrate to a greater depth as the
water table recedes. Available water capacity is low.
Because of excellent water penetration in the root zone,
moisture that is supplied to crops is effectively increased
by rain during the growing season, rather than being lost
through runoff and evaporation. Permeability is moderate
or moderately rapid in the surface layer and subsoil and
is rapid in the substratum. Runoff is slow. In unlimed
areas, reaction is very strongly acid or strongly acid in
the surface layer and subsoil.

Most of the acreage of this soil is used for cultivated
crops, fruit crops, hay, or pasture. This soil has good
potential for farming, but it is not well suited to many
community development uses.

This soil can be used quite intensively for a wide
variety of crops. Because of the seasonal high water
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table, this soil is not ready for cultivation as early as the
higher and drier associated Hoosic, Chenango, and
Tunkhannock soils. Artificial drainage generally is not
needed, except in areas of included wetter soils. Gravel
and small stones hinder tillage in some areas. Good
fertilization, incorporating crop residue into the soil, til-
lage at the proper moisture condition, and crop rotation
are important in management. Applied lime and fertilizer
are leached from this soil at a moderately rapid rate;
consequently, response is generally better to smaller but
more frequent or timely applications than to one large
application.

Fruit crops are suited to this soil. Soil compaction is a
continuous hazard because spraying operations with
heavy equipment are commonly performed during wet
periods. Artificial drainage, maintaining good sod cover,
and use of lighter machinery that has wider tire treads or
use of specially designed machinery help prevent soil
compaction.

Woodland productivity is moderately high. Machine
planting of tree seedlings is practical on this soil.

Because of the seasonal high water, this soil has limi-
tations for many urban uses. This soil is better suited to
dwellings without basements than to those with base-
ments. In areas where this soil is used for septic tank
absorption fields, rapid permeability in the substratum
can cause contamination of ground water. Sloughing is a
hazard in excavations in this soil. This soil has potential
for recreational uses even though wetness, gravel, and
small stones interfere with many of these uses. This soil
is a fair source of sand and gravel. Capability subclass
Hiw.

. CgB—Castile gravelly silt loam, 3 to 8 percent
slopes. This deep, gently sloping, moderately well
drained soil formed in glacial outwash. It is mainly on
concave foot slopes on glacial outwash plains, valley
trains, and in water-sorted deposits on moraines. Many
areas of this soil receive runoff and seepage from higher
adjacent soils. Areas vary in shape and are 5 to 40
acres in size.

Typically, the surface layer is dark grayish brown grav-
elly silt loam about 8 inches thick. The subsoil extends
to a depth of about 28 inches. The upper 11 inches is
friable, yellowish brown and dark yellowish brown gravel-
ly loam and has faint mottles in the lower 5 inches; the
next 5 inches is friable, mottled, yellowish brown, very
gravelly loam; and the lower 4 inches is very friable,
mottled, dark grayish brown, very gravelly sandy loam.
The substratum to a depth of about 50 inches is very
dark grayish brown, stratified, very gravelly sand.

Included with this soil in mapping are areas of Chen-
ango, Hoosic, and Tunkhannock soils that are better
drained than this Castile soil and are in higher positions;
some areas of Red Hook and Raynham soils that are
wetter and are in slightly lower positions; and a few small
areas of soils that have a surface layer of gravelly loam
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or gravelly sandy loam. Also included are areas of a soil
that is similar to the Castile soil but has medium textured
and moderately coarse textured layers in the substratum
below a depth of 3 1/2 feet.

This soil has a seasonal high water table at a depth of
18 to 24 inches in spring and in excessively wet periods.
Roots are influenced by the water table and are mainly
confined to the upper 18 to 24 inches of the soil in
spring. A few roots penetrate to a greater depth as the
water table recedes. Available water capacity is low.
Because of excellent water penetration in the root zone,
the moisture that is supplied to crops is very effectively
increased by rains during the growing season rather than
being lost through runoff and evaporation. Permeability is
moderate or moderately rapid in the surface layer and
subsoil and is rapid in the substratum. Runoff is slow to
medium. In unlimed areas, reaction is very strongly acid
or strongly acid in the surface layer and subsoil.

Most of the acreage of this soil is used for cultivated
crops, fruit crops, hay, or pasture. This soil has good
potential for farming, but it is not well suited to many
uses in community development.

This soil is suited to crops, hay, and pasture. The seep
spots and runoff from adjacent soils are important limita-
tions. In most places, wetness delays planting for a brief
period. Random subsurface drains are needed in the
wetter included soils so that crops can be planted early
in spring. The hazard of erosion is moderate if this soil is
cultivated and not protected. Minimum tillage, use of
cover crops, contour farming, incorporating crop residue
into the soil, tillage at the proper moisture condition, and
crop rotation help to improve tilth, maintain the content
of organic matter, and reduce the hazard of erosion.
Gravel and small stones cause some difficulty in tillage.
Applied lime and fertilizer are leached from this soil at a
moderately rapid rate; consequently, response is gener-
ally better to smaller but more frequent or timely applica-
tions than to one large application.

Fruit crops are suited to this soil. Some compaction is
a continuous problem because spraying operations are
commonly performed during wet periods with heavy
equipment. Artificial drainage, maintaining good sod
cover, and use of lighter machinery. with wider tire treads
or use of specially designed machinery help prevent soil
compaction.

Woodland productivity is moderately high. Machine
planting of tree seedlings is practical on this soil.

Because of the seasonal high water table, this soil has
limitations for many urban uses. Many dwellings on this
soil have wet basements in spring and in other exces-
sively wet periods. This soil is better suited to dwellings
without basements than to those with basements. Foun-
dation drains and protective coatings on the exterior
walls of basements are needed. In areas where this soil
is used for septic tank absorption fields, rapid permeabil-
ity in the substratum can cause contamination of ground
water. Sloughing is a hazard in excavations in this soil.
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This soil has potential for recreational uses even though
wetness, gravel, and small stones interfere with many of
these uses. This soil is a fair source of sand and gravel.
Capability subclass lle.

CkB—Cayuga silt loam, 3 to 8 percent slopes. This
deep, gently sloping, well drained and moderately well
drained soil formed in 20 to 40 inches of lake-laid clay
and silt deposits over glacial till. It is mainly in the mod-
erately well drained segment of the drainage range for
the series. This soil is adjacent to or in old glacial la-
kebeds. Slopes are slightly convex or smooth. Most
areas are oblong or irregular in shape and are 10 to 125
acres in size.

Typically, the surface layer is' brown silt loam about 8
inches thick. The subsoil extends to a depth of ‘about 38
inches. The upper 7 inches is firm, yellowish brown silty
clay loam; the next 14 inches is very firm, mottled, yel-
lowish brown and light olive brown silty clay; and the
lower 10 inches is very firm, mottled, olive brown gravelly
silty clay loam and gravelly clay loam. The substratum to
a depth of about 50 inches is olive brown gravelly clay
loam.

Included with this soil in mapping are areas of some-
what poorly drained Churchville soils that are in slight
depressions and along drainageways; some small areas
of soils that have a surface layer of gravelly silt loam;
and small areas of moderately well drained Cambridge
and Mardin soils that formed in glacial till on the tops of
knolls. Also included are spots of the Hudson and Rhine-
beck soils in areas where the lake-deposited clay and silt
cap is thicker.

This soil has a perched seasonal high water table at a
depth of 18 to 36 inches in spring and in other exces-
sively wet periods. Roots are mainly in the upper 24
inches of the soil, but a few roots extend below this
depth. Available water capacity in the root zone is mod-
erate to high. Permeability is moderate in the surface
layer and is slow in the subsoil and substratum. Runoff is
medium. Reaction is medium acid to neutral in the sur-
face layer and in the main part of the subsoil. It is neutral
or mildly alkaline immediately above the substratum.

Most of the acreage of this soil is used for crops,
pasture, and woodland. This soil has good potential for
farming and for some recreational uses, but it has limited
potential for urban developments.

This soil is suited to cultivated crops, hay, and pasture.
Seasonal wetness, slow permeability, and high content
of clay and silt in the subsoil limit the use of this soil for
special crops and fruit crops. Artificial drainage is
needed in areas of the wetter included soils. This soil
needs to be cultivated at the proper moisture condition
because it is sticky when wet and fairly hard when dry.
Hard clods and a crusty surface form if the soil is cuiti-
vated when wet. Planting when the soil is very dry gener-
ally results in poor seed germination. The hazard of
erosion is severe in cultivated areas that are not protect-
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ed. Standard management practices, for example, con-
tour farming, minimum tillage, use of cover crops, incor-
porating crop residue into the soil, crop rotation, good
fertilization, and pasturing and harvesting at the proper
moisture condition, help to control erosion, improve tilth,
and maintain the content of organic matter.

Woodland productivity is high. Machine planting of tree
seedlings is practical on this soil.

The perched seasonal high water table and slow per-
meability in the subsoil and substratum are limitations for
urban uses. This soil is better suited to buildings without
basements than to those with basements. Footers need
to extend to the underlying glacial tili and below the
depth of freezing. Foundation drains and protective coat-
ings on the exterior walls of basements are needed. The
subbase for roads needs to be thicker than that common-
ly used. Effluent from septic tank absorption fields seeps
to the surface in this soil. Therefore, the septic tank
absorption field needs to be much larger than those
commonly installed. A vegetative cover maintained on
the site during construction helps prevent erosion. Capa-
bility subclass lle.

CkC—Cayuga silt loam, 8 to 15 percent slopes.
This deep, well drained and moderately well drained,
sloping soil formed in 20 to 40 inches of lake-laid clay
and silt deposits over glacial till. It is near drainageways
in areas adjacent to or in old glacial lakebeds. Slopes
are short and complex. Most areas are long and narrow
in shape and are 5 to 30 acres in size.

Typically, the surface layer is brown silt loam about 7
inches thick. The upper part of the subsoil extends to a
depth of about 16 inches. It is firm, yellowish brown silty
clay loam. The lower part of the subsoil is very firm,
mottled, yellowish brown silty clay to a depth of 26
inches and very firm, mottled, olive brown, gravelly silty
clay loam to a depth of 32 inches. The substratum to a
depth of about 50 inches is olive brown gravelly clay
loam.

Included with this soil in mapping are moderately well
drained Cambridge and Mardin soils that formed in gla-
cial till and are in narrow strips on the upper part of
slopes; small areas of Churchville soils that are wetter
than this Cayuga soil and are in small depressions and in
drainageways; spots of deep Hudson soils that are in
areas where the lake-deposited clay and silt cap is
thicker; and some small areas of soils that have a sur-
face layer of gravelly silt loam. Also included are some
small spots of an eroded soil that has a surface layer of
silty clay loam.

This soil has a perched seasonal high water table at a
depth of 18 to 36 inches in spring and in other exces-
sively wet periods. Roots are mainly confined to the
upper 24 inches of the soil, but a few roots extend below
this depth. Available water capacity in the root zone is
moderate to high. Permeability is moderate in the sur-
face layer and is slow in the subsoil and substratum.
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Runoff is rapid. Reaction is medium acid to neutral in the
surface layer and in the main part of the subsoil. It is
neutral or mildly alkaline immediately above the substra-
tum.

Most of the acreage of this soil is used for crops,
pasture, and woodland. This soil has fair potential for
farming and limited potential for urban developments. It
has potential for woodland and for some recreational
uses, such as paths and trails.

This soil is suited to cultivated crops, but it is best
suited to hay and pasture. Slope causes some difficulty
in farming operations. Seasonal wetness, high content of
clay and silt in the subsoil, and slow permeability in the
subsoil and substratum also limit the suitability of this soil
for special crops and fruit crops. If this soil is intensively
used for intertilled crops, erosion is a major hazard. If
proper management and conservation measures are
practiced, intertilled crops can be grown, but the crop-
ping system needs to include a high proportion of sod-
forming crops and pasture. This soil needs to be cultivat-
ed at the proper moisture.condition because it is sticky
when wet and fairly hard when dry. Hard clods and a
crusty surface form if the soil is cultivated when wet.
Planting when the soil is very dry generally results in
poor seed germination. Standard management practices,
for example, minimum tillage, use of cover crops, incor-
porating crop residue into the soil, contour farming, good
fertilization, and pasturing and harvesting at the proper
moisture condition, help to control erosion, improve tilth,
and maintain the content of organic matter. The shallow
waterways that cross some areas need special attention;
some need permanent sod cover to control erosion, and
some need drainage for wet spots.

Woodland productivity is high. Machine planting of tree
seedlings is practical on this soil.

The perched seasonal high water table, slope, and
slow permeability in the subsoil and substratum are limi-
tations for most urban and recreational uses. Effluent
from many septic tank absorption fields seeps to the
surface in this soil. Therefore, the absorption field needs
to be much larger than those commonly used. Footers
need to extend to the underlying glacial till and below
the depth of freezing. Foundation drains and protective
coatings on the exterior walls of basements are needed.
The subbase of roads needs to be thicker than that com-
monly used. The hazard of erosion is severe during con-
struction. A vegetative cover maintained on the site
during construction helps prevent erosion. Trails in recre-
ational areas need protection from erosion and need to
be established across the slope wherever possible. In
some areas these soils are a suitable site for ponds.
Capability subclass llle.

CnA—Chenango gravelly silt loam, 0 to 3 percent
slopes. This deep, well drained to somewhat excessively
drained, nearly level soil formed in glacial outwash. It is
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mainly on glacial outwash plains and fans. Areas are
irregular in shape and are 5 to 50 acres in size.

Typically, the surface layer is brown gravelly silt loam
about 9 inches thick. The upper part of the subsoil is
friable, yellowish brown gravelly silt loam and gravelly
loam to a depth of about 28 inches. The lower part of
the subsoil to a depth of 35 inches is friable, brown very
gravelly sandy loam. The substratum, to a depth of about
80 inches is dark brown very gravelly sand.

Included with this soil in mapping are small areas of
Castile soils that are wetter than this Chenango soil and
are in slight depressions; some areas of Hoosic soils,
are intermingled with this soil but which are not exten-
sive; some small areas of soils that have a surface layer
of gravelly loam; and a few areas of soils that are near
streams, are wetter and have a water table near a depth
of 3 1/2 feet. Also included are areas of well drained
Bath and Valois soils that formed in glacial till.

This soil warms up early in spring. After frost leaves
the soil in spring, the level of free water falls rapidly.
Roots are unrestricted and generally are below a depth
of 30 inches for deep-rooted crops. Available water ca-
pacity is low to moderate. Droughtiness is a hazard in
drier periods during the growing season. Permeability is
moderate or moderately rapid in the surface layer and
subsoil and is rapid in the substratum. Runoff is slow. In
unlimed areas, reaction is very strongly acid or strongly
acid above a depth of about 30 inches and is strongly
acid to slightly acid below 30 inches.

Most of the acreage of this soil is used for cultivated
crops, fruit crops, hay, or pasture. This soil has good
potential for farming and for urban and recreational de-
velopment.

This soil is well suited to a wide variety of crops.
During prolonged dry periods, irrigation is needed, espe-
cially for shallow-rooted crops. Coarse gravel and
cobblestones interfere with cultivation. Applied lime and
fertilizer are leached from this soil at a moderate rate;
consequently, response is generally better to smaller but
more frequent or timely applications than to one large
application. Minimum tillage, use of cover crops, incorpo-
rating crop residue into the soil, tillage at the proper
moisture condition, and crop rotation help to improve tilth
and maintain the content of organic matter.

This soil is well suited to orchards and vineyards.
These crops are deep-rooted, so they are not as suscep-
tible to drought. Irrigation is still necessary for high pro-
duction during prolonged dry periods. Spraying oper-
ations generally can be performed without excessive soil
compaction.

Woodiand productivity is high. Only a small acreage of
this soil is wooded. Machine planting of tree seedlings is
practical on this soil.

This soil is among the best soils in the county for a
wide variety of urban uses. The included areas, where
the water table fluctuates to within 3-1/2 feet of the
surface, are poorly suited to buildings with basements.
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Gravel and cobblestones interfere with most recreational
uses. In areas where the soil is used for septic tank
absorption fields, rapid permeability in the substratum
can cause contamination of ground water. This soil is a
good source of gravel and a fair source of sand. Capabil-
ity subclass lls.

CnB—Chenango gravelly silt loam, 3 to 8 percent
slopes. This deep, well drained and somewhat exces-
sively drained, gently sloping soil formed in glacial
outwash. It is on the undulating parts of outwash plains
and water-sorted deposits on moraines. Most areas are
irregular in shape and are 5 to 75 acres in size.

Typically, the surface layer is brown gravelly silt loam
about 9 inches thick. The upper part of the subsoil ex-
tends to a depth of 28 inches. It is friable, yellowish
brown gravelly silt loam and gravelly loam. The lower
part of the subsoil extends to a depth of about 35
inches. It is friable, brown very gravelly fine sandy loam.
The substratum to a depth of about 80 inches is dark
brown very gravelly sand.

Included with this soil in mapping are small areas of
Castile soils that are wetter than this Chenango soil and
are in slight depressions; some areas of somewhat ex-
cessively drained Hoosic soils that are intermingled with
this soil but are not extensive; and some small areas of
soils that have a surface layer of gravely loam. Also
included are small areas of the well drained Bath and
Valois soils that formed in glacial till.

This soil warms up early in spring. After frost leaves
the soil in spring, the level of free water falls rapidly.
Roots are unrestricted and commonly are below a depth
of 30 inches for deep-rooted crops. Available water ca-
pacity is low to moderate. Droughtiness is a hazard in
drier periods during the growing season. Permeability is
moderate or moderately rapid in the surface layer and
subsoil and is rapid in the substratum. Runoff is medium.
In unlimed areas, reaction is very strongly acid or strong-
ly acid above a depth of about 30 inches and is strongly
acid to slightly acid below 30 inches.

Most of the acreage of this soil is used for cuitivated
crops and fruit crops, hay, or pasture. This soil has good
potential for farming. Many areas have potential for
urban and recreational developments.

This soil is suited to all crops commonly grown in the
county. During prolonged dry periods, irrigation is
needed, especially for shallow-rooted: crops. Coarse
gravel and cobblestones interfere with cultivation. Meas-
ures to conserve moisture, improve tilth, and maintain
the content of organic matter, for example, minimum
tillage, cover crops, incorporating crop residue into the
soil, crop rotation, and tillage at the proper moisture
condition, are needed. These measures and contour
farming in areas that have simple slopes generally pro-
vide adequate water control. Applied lime and fertilizer
are leached from this soil at a moderate rate; conse-
quently, response is generally better to smaller but more

SOIL SURVEY

frequent or timely applications than to one large applica-
tion.

This soil is well suited to orchards and vineyards.
These crops are deep-rooted so they are not as suscep-
tible to drought. During prolonged dry periods, irrigation
is still necessary for high production. Spraying operations
generally can be performed without excessive soil com-
paction.

Woodland production is high. Only a small acreage of
this soil is wooded. Machine planting of tree seedlings is
practical on this soil.

This soil is one of the best soils in the county for a
wide variety of urban uses. In some places, it is used for
urban and recreational developments. Gravel and
cobblestones interfere with most recreational uses. In
areas where the soil is used for septic tank absorption
fields, rapid permeability in the substratum can cause
contamination of ground water. Erosion is a hazard
during urban construction, especially on long, unprotect-
ed slopes. Sloughing is a hazard in excavations in this
soil. This soil is a good source of gravel and a fair
source of sand. Capability subclass lls.

CnC—Chenango gravelly silt loam, 8 to 15 percent
slopes. This deep, well drained and somewhat exces-
sively drained, sloping soil formed in glacial outwash. It is
on short terrace faces, kames, and water-sorted deposits
on moraines. Most areas are long and narrow or irregular
in shape and are 5 to 30 acres in size.

Typically, the surface layer is brown gravelly silt loam
about 9 inches thick. The upper part of the subsoil ex-
tends to a depth of 28 inches. It is friable, yellowish
brown gravelly silt loam and gravelly loam. The lower
part of the subsoil extends to a depth of about 35
inches. It is friable, brown, very gravelly sandy loam. The
substratum to a depth of about 80 inches is dark brown,
very gravelly sand.

Included with this soil in mapping are small areas of
well drained Bath and Valois soils that formed in glacial
till; a few areas of Castile soils that are wetter than this
Chenango soil and are near drainageways and on foot
slopes; and areas of Hoosic soils that are on the upper
part of some slopes. A few small areas of soils have a
surface layer of gravelly loam.

Free water is in the upper 2 feet of this soil for only
short periods during or immediately after soaking rains.
Roots are unrestricted and commonly are below a depth
of 30 inches for deep-rooted crops. Available water ca-
pacity is low to moderate. Droughtiness is a hazard in
drier periods during the growing season. Permeability is
moderate or moderately rapid in the surface layer and
subsoil and is rapid in the substratum. Runoff is medium
to rapid. In unlimed areas, reaction is very strongly acid
or strongly acid above a depth of about 30 inches and is
strongly acid to slightly acid below 30 inches.

Most of the acreage of this soil is used for cultivated
crops, orchards, vineyards, hay, pasture, or woodland.
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This soil has fair potential for farming. Slope limits most
urban uses.

This soil is suited to small grain, hay, and pasture. If it
is intensively used for intertilled crops, erosion is a major
concern. If proper management and conservation meas-
ures are practiced, corn can be grown. Contour farming
is practical in some areas, but other areas have short or
complex slopes that cannot be farmed easily on the
contour. Minimum tillage, use of cover crops, incorporat-
ing crop residue into the soil, tillage at the proper mois-
ture condition, and crop rotation are needed to improve
tilth, maintain the content of organic matter, and reduce
the hazard of erosion. Coarse gravel and cobblestones
interfere with cultivation. Applied lime and fertilizer are
leached from this soil at a moderate rate; consequently,
response is better to smaller but more frequent or timely
applications than to one large application.

This soil is suited to orchards maintained in permanent
sod cover, but only moderately suited to vineyards. Be-
cause vineyards are cultivated, erosion is a hazard.
Yields are reduced in some years because of lack of
water. Spraying operations generally can be performed
without excessive soil compaction.

Woodland productivity is high. Machine planting of tree
seedlings is practical on this soil.

Even though slope limits many urban uses of this soil,
most areas have potential for residential housing. Some
areas are esthetic homesites. In areas where the soil is
used for septic tank absorption fields, rapid permeability
in the substratum can cause contamination of ground
water. Erosion is a hazard during construction. A vegeta-
tive cover maintained on the site during construction
helps to prevent erosion. Sloughing is a hazard in exca-
vations in this soil. This soil is a good source of gravel
and a fair source of sand. Capability subclass llle.

CvA—Churchville silt loam, 0 to 3 percent slopes.
This deep, nearly level, somewhat poorly drained soil
formed in 20 to 40 ‘inches of lake-laid clay and silt
deposits over glacial till. It is on plains adjacent to or in
old glacial lakebeds. Some areas are in drainageways
that receive runoff from adjacent soils. Areas are irregu-
lar in shape and are 5 to 80 acres in size.

Typically, the surface layer is dark brown silt loam
about 10 inches thick. The subsoil extends to a depth of
about 39 inches. The upper 4 inches is firm, mottled,
yellowish brown silty clay loam; the next 20 inches is
very firm, mottled, dark brown and olive brown silty clay
and light silty clay; and the lower 5 inches is very firm,
olive brown clay loam. The substratum to a depth of
about 54 inches is olive brown gravelly clay loam.

Included with this soil in mapping are narrow strips of
Madalin and Canandaigua soils that are wetter than
these Churchville soils and are in depressions and along
drainageways; areas of well drained and moderately well
drained Cayuga soils that are on low knolls; and areas of
Rhinebeck and Hudson soils that are where the lake-
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deposited clay and silt cap is more than 40 inches thick.
Also included are a few small areas of Volusia soils that
formed in glacial till and Raynham soils that formed in
silt and very fine sand.

This soil has a perched seasonal high water table at a
depth of 6 to 18 inches in winter, in spring, and in other
excessively wet periods. The depth of soil available for
rooting ranges from 15 to 24 inches, but a few roots
reach a greater depth as the water table recedes. Availa-
ble water capacity in the root zone is moderate. Perme-
ability is moderate in the surface layer, is slow or very
slow in the subsoil, and is slow or moderately slow in the
substratum. This soil is puddled and becomes cloddy, if
it is cultivated when wet. Runoff is slow. Reaction is
medium acid to neutral in the surface layer and is slightly
acid to mildly alkaline in the subsoil.

Most of the acreage of this soil is used for hay, pas-
ture, and woodland. Some areas are used for intertilled
crops, and other areas are idle. This soil has fair poten-
tial for farming and limited potential for urban and recre-
ational developments.

Drained areas of this soil are suited to cultivated
crops, hay, and pasture. Undrained areas can be used
for hay and pasture, but keeping soil compaction to a
minimum and maintaining desirable forage stands are
difficult. Planting is delayed and the choice of crops
limited in these undrained areas. Wetness, slow or very
slow permeability, and the high content of clay.and silt in
the subsoil limit the suitability of this soil for special
crops and fruit crops. Surface drainage is an important
practice on this soil, but establishing adequate drainage
outlets is a concern in some areas. Subsurface drains
need to be closely spaced to give uniform drainage.
Maintenance of good tilth is difficult in intensively culti-
vated areas. This soil needs to be cultivated at the
proper moisture condition because it is sticky when wet
and fairly hard when dry. Hard clods and a crusty sur-
face form if it is cultivated when wet. Planting when the
soil is very dry generally results in poor seed germina-
tion. Standard management practices, for example, mini-
mum tillage, use of cover crops, incorporating crop resi-
due into the soil, crop rotation, good fertilization, and
harvesting at the proper moisture condition, help to im-
prove tilth and maintain the content of organic matter.

Undrained areas of this soil are suited to woodland
and to wildlife habitat. Woodland productivity is moder-
ately high. Machine planting of tree seedlings is practical
on this soil. Wetness limits the suitability of this soil for
some species.

Because of the perched seasonal high water table and
slow or very slow permeability in the subsoil and substra-
tum, only a small acreage of this soil is used for urban
and recreational developments. Many dwellings have wet
basements. Foundation drains and protective coatings
on the exterior walls of basements help to prevent this
hazard. Footers need to be extended to the underlying
glacial till and below the depth of freezing. Specially
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designed septic tank absorption fields are needed.
Roads need artificial drainage and a thick subbase. Ca-
pability subclass Hiw.

CvB—Churchville silt loam, 3 to 8 percent slopes.
This deep, nearly level, somewhat poorly drained soil
formed in 20 to 40 inches of lake-laid clay and silt
deposits over glacial till. It is on broad, low ridges and on
foot slopes in areas adjacent to or in old glacial la-
kebeds. Slopes are long and smooth.

Typically, the surface layer is dark brown silt loam
about 10 inches thick. The subsoil extends to a depth of
about 39 inches. The upper 4 inches is firm, mottled,
yellowish brown silty clay loam; the next 20 inches is
very firm, mottled, dark brown and olive brown silty clay
and light silty clay; and the lower 5 inches is very firm,
olive brown clay loam. The substratum to a depth of
about 54 inches is olive brown gravelly clay loam.

Included with this soil in mapping are small areas of
Cayuga soils that are better drained than this Churchville
soil and are on low ridges; narrow strips of wetter Mada-
lin and Canandaigua soils that are in depressions and
drainageways; some small areas of soils that have a
surface layer of gravelly silt loam; and areas of Rhine-
beck and Hudson soils where lakebed silt and clay sedi-
ment is more than 40 inches thick. Also included are a
few areas of Volusia soils that formed in glacial till.

This soil has a perched seasonal high water table at a
depth of 6 to 18 inches in winter, in spring, and in other
excessively wet periods. The depth of soil available for
rooting ranges from 15 to 24 inches, but a few roots
reach a greater depth as the water table recedes. Availa-
ble water capacity in the root zone is moderate. Perme-
ability is moderate in the surface layer, is slow or very
slow in the subsoil, and is slow or moderately slow in the
substratum. This soil is puddied and becomes cloddy if it
is cultivated when wet. Runoff is medium. Reaction is
medium acid to neutral in the surface layer and is slightly
acid to mildly alkaline in the subsoil.

Most of the acreage of this soil is used for crops, hay,
pasture, and woodland. Some areas are idle: This soil
has fair potential for farming and limited potential for
urban and recreational developments.

Drained areas of this soil are suited to cultivated
crops, hay, and pasture. Wetness, slow or very slow
permeability, and the high content of clay and silt in the
subsoil limit the suitability of this soil for crops that are
planted early in spring and for special crops and fruit
crops. Control of excess water is a major management
need. Undrained areas can be used for hay and pasture,
but keeping soil compaction to a minimum and maintain-
ing desirable forage stands are difficult. Surface drains
and diversion terraces generally are effective in remov-
ing excess surface water. For adequate drainage, sub-
surface drains need to be closely spaced in this slowly
or very slowly permeable soil. Controlling erosion and
maintaining good tilth are difficult in intensively cultivated
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areas. This soil needs to be cultivated at the proper
moisture condition because it is sticky when wet and
hard when dry. Hard clods and a crusty surface form if it
is cultivated when wet. Planting when the soil is very dry
generally results in poor seed germination. Standard
management practices, for example, minimum tillage,
contour farming, use of cover crops, incorporating crop
residue into the soil, crop rotation, good fertilization, and
planting and harvesting at the proper moisture condition,
help to improve tilth and maintain the content of organic
matter.

Undrained areas of this soil are suited to woodland
and to wildlife habitat. Woodland productivity is moder-
ately high. Machine planting of tree seedlings is practical
on this soil. Wetness limits the suitability of this soil for
some species.

Because of the perched seasonal high water table,
low strength, and slow or very slow permeability in the
subsoil and substratum, only a small acreage of this soil
is used for urban and recreational developments. Many
dwellings have wet basements. Foundation drains and
protective coatings on the exterior walls of basements
help prevent wetness in basements. Footers need to
extend to the underlying glacial till and below the depth
of freezing. Specially designed septic tank absorption
fields are needed. Roads need artificial drainage and a
thick subbase. A vegetative cover maintained on the site
during construction helps to prevent erosion. Capability
subclass lilw.

FAE—Farmington-Rock outcrop complex, steep.
This map unit consists of shallow, well drained and
somewhat excessively drained, very stony Farmington
soil and Rock outcrop. It is on hills and escarpments
where relief is affected by bedrock. These soils are very
stony. The Farmington soil formed in giacial till. It is
intermingled with the Rock outcrop throughout the unit
but is mainly on the lower part of slopes. Rock outcrop is
on the upper part. Slope ranges from 25 to 35 percent.
Individual areas are mainly long and narrow in shape and
are 10 to 60 acres in size.

This unit is made up of about 45 percent Farmington
very stony silt loam, 30 percent Rock outcrop, and 25
percent other soils. This Farmington soil and the Rock
outcrop are in such an intricate pattern that they are not
shown separately on the soil map.

Typically, the surface layer of the Farmington soil is
dark brown very stony silt loam about 3 inches thick. The
subsoil extends to a depth of about 12 inches. It is
friable, yellowish brown gravelly silt loam. Fractured li-
mestone bedrock is at a depth of about 12 inches.

Included with this unit in mapping are small areas of a
moderately deep, well drained soil on the lower part of
slopes and a very shallow, excessively drained soil that
is intermingled with the Rock outcrop. These included
soils are similar to the Farmington soil but have bedrock
at a depth of 20 to 40 inches and 5 to 10 inches
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respectively. In a few areas, the Farmington soil is un-
derlain with calcareous shale bedrock. Stockbridge,
Valois, and Plainfield soils are on the lower part of some
slopes. Many areas have siopes of 35 to 60 percent.
Also included are very narrow strips of Canandaigua,
Palms, and Raynham soils in low areas between hills.

Roots in the Farmington soil are mainly confined to
the 10 to 20 inches of soil above the fractured limestone
bedrock, but a few roots penetrate cracks. Because of
shallowness to bedrock, available water capacity is low
to very low. This soil is moderately permeable. Runoff is
very rapid. Stones are subrounded or angular and are 10
inches to almost 4 feet across. They are spaced about 5
to 30 feet apart on the surface. Reaction is strongly acid
to slightly acid in the surface layer and is medium acid to
neutral in the subsoil.

Most areas of this unit are used for woodland and for
wildlife habitat. Many abandoned limestone mines are in
this unit. A few areas are quarried and are suited to this
use. The unit has poor potential for farming and for
urban developments and undisturbed areas are better
suited to their natural state than to these uses. A few
areas are scenic spots and have potential for recreation-
al developments.

The steep slope, many bedrock outcrops, surface
stoniness, and shallow depth to bedrock severely limit
the use of this unit for crops and pasture.

Woodland productivity is poor on the Farmington soil.
Seedling mortality is high. Use of equipment is limited
because of slope and rock outcrops.

The steep slope, rock outcrops, surface stoniness, and
shallow depth to bedrock cause difficulty in construction
for urban developments. The hazard of erosion is high
when vegetation is removed. Trails in recreational areas
need to be protected from erosion and established
across the slope wherever possible. Some areas have
potential for quarrying and lookout points. Capability sub-
class Vlis.

FW—Fresh water marsh. This map unit consists of
level, wet, periodically flooded areas where water is on
or near the surface most of the year. The soil material
varies from sand, silt, and clay to deep. muck. Most
areas have a mucky surface layer. A few areas along the
Hudson River contain river dredgings. The most exten-
sive areas are the tidal flats along the Hudson River
where the water level fluctuates with the tide. Some
areas in the uplands are naturally ponded, and others
are around man-made lakes. These upland areas receive
runoff from surrounding soils and are ponded most of
the year. Most areas are oblong, irregular, or long and
narrow in shape and are 5 to 70 acres in size.

Fresh water marsh supports a growth of marsh plants,
for example, cattails, rushes, and water-tolerant shrubs.
It generally does not support trees, except along the
edges. These marshes are good habitat for muskrat,
beaver, and other aquatic animals as well as waterfowl.
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They have poor potential for farming and for urban and
recreational uses. In some areas, this unit is a suitable
site for dugout ponds or wildlife marshes. Onsite investi-
gation is needed to determine the feasibility of using
specific areas. Capability subclass Viiiw.

Ha—Hamlin silt loam. This deep, nearly level, well
drained soil formed in alluvium derived mainly from sand-
stone, siltstone, shale, and limestone. It is on first bot-
toms and is subject to flooding. Slope ranges from 0 to 3
percent. Areas are predominantly long and narrow in
shape and are 10 to 75 acres in size.

Typically, the surface layer is very dark grayish brown
silt loam about 8 inches thick. The subsoil extends to a
depth of about 38 inches and is friable silt loam. It is
dark grayish brown in the upper part and dark yellowish
brown in the lower part. The substratum to a depth of
about 58 inches is dark grayish brown silt loam.

Included with this soil in mapping are a few small
areas of Teel soils that are wetter than this Hamlin soil
and are in lower positions and some small areas of soils
that have a surface layer of very fine sandy loam. Also
included are narrow strips of well drained Tioga soils on
flood plains and well drained Haven and moderately well
drained Scio soils on stream terraces.

This soil is subject to flooding -at any time of the year,
but it commonly is flooded for brief periods when runoff
is heavy late in fall, in winter, and in spring. Depth to the
seasonal high water table, except during flooding, is 3 to
6 feet. This soil is open and porous, and roots commonly
penetrate to a depth of 40 inches or more. Available
water capacity is high. Permeability is moderate through-
out the soil. This soil has good workability. Runoff is
slow. Reaction is slightly acid or neutral in the surface
layer and subsoil.

Most of the acreage of this soil is used for cultivated
crops, special crops, hay, and pasture. This soil has
good potential for farming and poor potential for most
community development. '

This soil is used intensively for row crops and vegeta-
bles. It has high productivity for all the crops commonly
grown in the county. Because of the frost and flooding
hazards, it is not suited to orchards and vineyards. In
some areas, streambank erosion and gouging by flood-
waters are hazards. This soil is easy to cultivate, and it
responds well to good management. Poor tilth can result
from intensive cropping. Consequently, such measures
as minimum tillage, incorporating crop residue into the
soil, use of cover crops, and tilling and harvesting at the
proper moisture condition are important in management.

Soil compaction is a concern because vegetables are
sometimes harvested during wet periods. Use of lighter
machinery with wider tire treads or use of specially de-
signed machinery helps prevent soil compaction.

Woodland productivity is high. Only a very small acre-
age of this soil is in woodland. Machine planting of tree
seedlings is practical on this soil.
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The hazard of flooding severely limits community de-
velopment. This soil has potential for such recreational
uses as picnicking, golfing, and boating. Recreational
buildings constructed on the flood plain need to be an-
chored. This soil is a good source of topsoil. Capability
subclass llw.

He—Haven loam. This deep, nearly level, well drained
soil formed in water-sorted loamy material over stratified
gravel and sand. It is on glacial-stream terraces. Slope
ranges from O to 3 percent. Areas are mainly long and
narrow in shape and are 5 to 30 acres in size.

Typically, the surface layer is dark brown silt loam
about 11 inches thick. The upper part of the subsoil
extends to a depth of about 22 inches. It is friable,
yellowish brown loam. The lower part of the subsoil ex-
tends to a depth of about 25 inches. It is friable, dark
brown gravelly loam. The substratum to a depth of about
60 inches is dark grayish brown and dark yellowish
brown, very gravelly sand.

Included with this soil in mapping are small areas of
moderately well drained Scio soils in slight depressions.
Soils that are wetter than this Haven soil and that have a
dense layer at a depth of about 30 inches, which re-
stricts downward movement of water, are on the low
terraces along Beaver Kill near Willow. Also included are
a few areas of soils that have a surface layer of gravelly
loam and narrow strips of well drained Tioga and Hamlin
soils on flood plains.

This soil is slightly higher than the adjacent soils on
flood plains. It is subject to rare flooding. Internal drain-
age is good. A seasonal high water table is at a depth of
4 to 8 feet. Roots are unrestricted, but are mainly in the
upper 18 to 34 inches of the soil. A few deep-rooted
crops obtain water at a greater depth. Available water
capacity is moderate. Permeability is moderate in the
surface layer, is moderate or moderately rapid in the
subsoil, and is very rapid in the substratum. Surface
runoff is slow. In unlimed areas, reaction is very strongly
acid in the surface layer and is strongly acid or very
strongly acid in the subsoil.

Most of the acreage of this soil is used for cultivated
crops, hay, and pasture. This soil has good potential for
farming, but it has limited potential for urban uses be-
cause of the hazard of flooding.

This soil is used intensively for cultivated crops, includ-
ing special crops. It is also well suited to hay and pas-
ture. Because of the frost hazard, this soil is not suited
to orchards and vineyards. Crops can be planted early in
spring. This soil is rarely flooded during the growing
season, but flooding during abnormal conditions can
cause crop loss. The main management concerns are
keeping the soil from crusting after rains and maintaining
tilth and a high level of fertility. Minimum tillage, incorpo-
rating crop residue into the soil, use of cover crops, and
tilling and harvesting at the proper moisture condition are
important in management. Soil compaction is a problem
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because some vegetables are harvested during wet peri-
ods. Use of lighter machinery with wider tire treads or
use of specially designed machinery helps prevent soil
compaction.

Woodland productivity is moderately high. Only a very
small acreage of this soil is in woodland. Machine plant-
ing of tree seedlings is practical on this soil.

The hazard of flooding limits urban uses of this soil.
Most areas have potential for such recreational uses as
picnicking, golfing, and boating. Recreational buildings
need to be protected from flooding. In areas where the
soil is used for septic tank absorption fields, very rapid
permeability in the substratum can cause contamination
of ground water. Sloughing is a hazard in excavations in
this soil. This soil is a good source of sand and gravel.
Capability class |I.

HfA—Hoosic cobbly loam, 0 to 3 percent slopes.
This deep, nearly level, somewhat excessively drained
soil formed in glacial outwash. It is on stream terraces,
outwash terraces, and fans. Most areas are long and
narrow in shape or are roughly fan-shaped. Areas are 15
to 300 acres in size.

Typically, the surface layer is dark brown cobbly loam
about 8 inches thick. The subsoil extends to a depth of
about 23 inches. It is friable, strong brown, very cobbly
sandy loam. The underlying material to a depth of 60
inches is dark brown, very gravelly sand.

Included with this soil in mapping are narrow strips of
Alluvial land along streams. Tunkhannock soils are inter-
mingled with this soil, but they are not extensive. Also
included are small areas of soils that have a surface
layer of gravelly loam and gravelly or cobbly sandy loam
and a few areas of soils that have a water table below a
depth of 3-1/2 feet.

Underground flow of water is common in the substra-
tum of this soil. The water table level is generally below
a depth of 6 feet. Roots of deep-rooted crops and trees
penetrate the very gravelly substratum, but most crops
obtain their water from the upper 22 to 30 inches of the
soil. Available water capacity is very low to low. This soil
dries out quickly after rains and causes shallow-rooted
crops to wilt after a few rainless days. Permeability is
moderately rapid in the surface layer and subsoil and is
rapid or very rapid in the substratum. Runoff is slow. In
unlimed areas, reaction is very strongly acid or strongly
acid in the surface layer and subsoil.

Most of the acreage of this soil is used for woodland,
wildlife habitat, or dwellings. Some areas are idle. The
soil has fair potential for farming. Many areas have good
potential for dwellings and for industrial developments.

Only a small acreage of this soil is cultivated. The
cobblestones hinder tillage and cause excessive wear of
farm machinery (fig. 5). During dry periods, most crops
are damaged by lack of moisture, unless they are irrigat-
ed. Increasing the content of organic matter and associ-
ated available water capacity of the soil are major con-
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cerns in management. Incorporating crop residue into
the soil, tillage at the proper moisture condition, and crop
rotation help to improve tilth and maintain the content of
organic matter. Applied lime and fertilizer are rapidly
leached from this soil; consequently, response is gener-
ally better to smaller but more frequent or more timely
applications than to one large application.

Woodland productivity is moderately high. Machine
planting of tree seedlings is practical on large areas of
this soil.

In most areas, this soil is a suitable site for housing
and industrial development. The included areas where
the water table fluctuates to within 3-1/2 feet of the
surface are poorly suited to buildings with basements.
Cobblestones in the surface layer are limitations for
some uses. This soil is a source of sand and gravel in
most areas but the cobblestones and an occasional
boulder in the substratum cause excessive wear of
gravel-sieving equipment. Capability subclass liis.

HgA—Hoosic gravelly loam, 0 to 3 percent slopes.
This deep, nearly level, somewhat excessively drained
soil formed in glacial outwash. it is on outwash terraces,
stream terraces, and fans. Areas vary considerably in
shape and are as much as 200 acres in size.

Typically, the surface layer is dark brown, gravelly
loam 8 inches thick. The subsoil extends to a depth of
about 30 inches. The upper 6 inches is friable, yellowish
brown gravelly loam; the next 6 inches is very friable,
dark yellowish brown very gravelly sandy loam; and the
lower 10 inches is very friable, dark yellowish brown very
gravelly loamy sand. The underlying material to a depth
of 80 inches is dark yellowish brown, crudely stratified,
very gravelly sand.

Included with this soil in mapping are small areas of
moderately well drained Castile soils in slight depres-
sions; some areas of Chenango soils that are intermin-
gled with- this soil but are not extensive; some small
areas of soils that have a surface layer of gravelly fine
sandy loam and gravelly sandy loam; and a few unlimed
areas of soils that are medium acid or slightly acid in the
surface layer and upper part of the subsoil. Also included
are areas of a soil that is similar to the Hoosic soil but
has medium textured and moderately fine textured layers
in the substratum below a depth of 3-1/2 feet. These
areas and some other included areas near small streams
or wetter associated soils have a seasonal high water
table below a depth of 3-1/2 feet.

This soil is among the best drained soils in the county.
It dries out quickly after rains and causes shallow-rooted
crops to wilt after a few rainless days. Deep-rooted
crops and trees penetrate the very gravelly substratum,
but most crops obtain their water from the upper 22 to
35 inches of the soil. Available water capacity is very low
to low. Permeability is moderately rapid in the surface
layer and subsoil and is rapid or very rapid in the sub-
stratum. Runoff is slow. In unlimed areas, reaction is

31

very strongly acid or strongly acid in the surface layer
and subsoil.

Most of the acreage of this soil is used for cultivated
crops, fruit crops, hay, or pasture. This soil has fair
potential for farming. It has good potential for housing
and industrial development.

This soil is well suited to most crops and can be used
intensively for row crops. Deep-rooted crops are espe-
cially suitable. This soil is not naturally a highly produc-
tive soil, but it responds well to good management.
Droughtiness and gravel in the surface layer are the
main limitations for crops. This soil responds well to
irrigation. Applied lime and fertilizer are rapidly leached
from this soil; consequently, response is generally better
to smaller but more frequent or more timely applications
than to one large application. Incorporating crop residue
into the soil, use of cover crops, tillage at the proper
moisture condition, and crop rotation help to improve tilth
and maintain the content of organic matter.

This soil is suited to orchards and vineyards. These
crops are deep-rooted and are not so susceptible to
drought. Irrigation is necessary to maintain high produc-
tion. Because the soil dries out quickly after rains, spray-
ing operations generally can be performed without ex-
cessive soil compaction.

Woodland productivity is moderately high. Machine
planting of tree seedlings is practical on this soil.

This soil is one of the best soils in the county for many
urban uses. Inciuded soils in which the water table fluc-
tuates to within 3-1/2 feet of the surface are poorly
suited to buildings with basements. Gravel and cobble-
stones interfere with most recreational uses. In areas
where the soil is used for septic tank absorption fields,
rapid or very rapid permeability in the substratum can
cause contamination of ground water. Sloughing is a
hazard in excavations in this soil. This soil is a good
source of gravel and a fair source of sand. Capability
subclass llls.

HgB—Hoosic gravelly loam, 3 to 8 percent slopes.
This deep, gently sloping, somewhat excessively drained
soil formed in glacial outwash. It is on outwash terraces,
stream terraces, and fans. This soil mainly is in large
areas that vary in shape. Slopes are smooth, undulating,
and convex.

Typically, the surface layer is dark brown gravelly loam
about 8 inches thick. The subsoil extends to a depth of
about 30 inches. The upper 6 inches is friable, yellowish
brown gravelly loam; the next 6 inches is very friable,
dark yellowish brown, very gravelly sandy loam; and the
lower 10 inches is very friable, dark yeliowish brown,
very gravelly loamy sand. The underlying material to a
depth of about 80 inches is dark yellowish brown, crude-
ly stratified, very gravelly sand.

Included with this soil in mapping are small areas of
moderately well drained Castile soils in slight depres-
sions; some areas of Chenango soils that are intermin-



32

gled with this soil but are not extensive; and some small
areas of soils that have a surface layer of gravelly fine
sandy loam and gravelly sandy loam. Also included are
areas of a soil that is similar to the Hoosic soil but has
medium textured and moderately fine textured iayers in
the substratum below a depth of 3-1/2 feet.

This soil has better drainage than most other soils in
the county. It dries out quickly after rains and causes
shallow-rooted crops, to wilt after a few rainless days.
Deep-rooted crops and tree roots penetrate the very
gravelly substratum, but most crops obtain their water
from the upper 22 to 35 inches of the soil. Available
water capacity is very low to low. Permeability is moder-
ately rapid in the surface layer and subsoil and is rapid
or very rapid in the substratum. Runoff is slow to
medium. In unlimed areas, reaction is very strongly acid
or strongly acid in the surface layer and subsoil.

Most of the acreage of this soil is used for cultivated
crops, fruit crops, hay, or pasture. This soil has fair
potential for farming. Many areas have potential for
urban and recreational developments.

This soil is well suited to most crops. It is droughty, but
it responds well to irrigation. The content of gravel in the
surface layer generally hinders tillage. Applied lime and
fertilizer are rapidly leached from this soil; consequently,
response is generally better to smaller but more fre-
quently or more timely applications than to one large
application. Under intensive farming practices, the
hazard of erosion is moderate. Minimum tillage, use of
cover crops, contour farming, incorporating crop residue
into the soil, tillage at the proper moisture condition, and
crop rotation help to improve tilth, maintain the content
of organic matter, and reduce the hazard of erosion.

This soil is well suited to deep-rooted fruit crops. Irriga-
tion is necessary for substained high production. Be-
cause this soil dries out quickly after rains, spraying
operations generally can be performed without excessive
soil compaction.

Woodland productivity is moderately high. Machine
planting of tree seedlings is practical on this soil.

This soil is one of the best soils in the county for many
urban uses. Gravel and cobblestones interfere with most
recreational uses. In areas where the soil is used for
septic tank absorption fields, rapid or very rapid perme-
ability in the substratum can cause contamination of
ground water. Sloughing is a hazard in excavations in
this soil. This soil is a good source of gravel and a fair
source of sand. Capability subclass llls.

HgC—Hoosic gravelly loam, rolling. This deep,
somewhat excessively drained soil formed in glacial
outwash. This soil is mainly on outwash terraces and
kames that have complex slopes, but in a few places it
is also on faces of outwash terraces that have smooth
slopes. Slopes range from 5 to 16 percent. Areas of this
soil are generally irregular in shape and are 5 to 200
acres in size.
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Typically, the surface layer is dark brown gravelly loam
about 8 inches thick. The subsoil extends to a depth of
about 30 inches. The upper 6 inches is friable, yellowish
brown gravelly loam; the next 6 inches is very friable,
dark yellowish brown, very gravelly sandy loam; and the
lower 10 inches is very friable, dark yellowish- brown,
very gravelly loamy sand. The underlying material to a
depth of about 80 inches is dark yellowish brown, crude-
ly stratified, very gravelly sand.

Included with this soil in mapping are small areas of
Castile and Red Hook soils in depressions and nearly
level areas that are wetter than this Hoosic soil and in
most places are shown on the soil map by a wet spot
symbol. Also included are small areas of soils on the
tops and sides of kames that have a surface layer of
gravelly sandy loam and also included at the base of
some hillocks are narrow strips of well drained Bath and
Valois soils that formed in glacial till.

This somewhat excessively drained soil dries out early
in spring. Wilting of shallow-rooted crops generally
occurs after a few rainless days. Deep-rooted crops and
trees penetrate the very gravelly substratum, but most
crops obtain their water from the upper 22 to 35 inches
of the soil. Available water capacity is very low to low.
Permeability is moderately rapid in the surface layer and
subsoil and is rapid or very rapid in the substratum.
Runoft is medium to rapid. In unlimed areas, reaction is
very strongly acid or strongly acid in the surface layer
and subsoil.

Most of the acreage of this soil is used for orchards,
vineyards, hay, pasture, or woodland. This soil has poor
potential for cultivated crops. It has potential for or-
chards that are maintained in permanent sod cover and
for most urban and recreational developments.

This soil is poorly suited to cultivated crops. It can be
cropped successfully, but a high proportion of long-term
hay or pasture is needed in the cropping system. It is
most productive for deep-rooted crops, for example, al-
falfa, because of the droughtiness. Conservation of mois-
ture is very important. Gravel hinders tillage in some
areas. Prevention of erosion is a major concern, espe-
cially if slopes are long. Contour farming is impossible in
most areas because of the complex slopes. Minimum
tillage, use of cover crops, incorporating crop residue
into the soil, tillage at the proper moisture content, and
crop rotation help to improve tilth, maintain the content
of organic matter, and reduce the hazard of erosion.
Applied lime and fertilizer are rapidly leached from this
soil; consequently, response is generally better to small-
er but more frequent or more timely applications than to
one large application.

This soil is suited to orchards that are maintained in
permanent sod cover, but only moderately suited to vine-
yards. Because vineyards are cultivated, erosion is a
hazard. Yields are reduced in some years because of
lack of water. Because this soil dries out quickly after
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rain, spraying operations generally can be performed
without excessive soil compaction.

Woodland productivity is moderately high. Machine
planting of tree seedlings is practical on this soil.

Even though the slope limits many urban uses of this
soil, most areas are good homesites. In areas where the
soil is used for septic tank absorption fields, rapid or very
rapid permeability in the substratum can cause contami-
nation of ground water. Sloughing is a hazard in excava-
tions in this soil. This soil is a good source of gravel and
a fair source of sand. Capability subclass IVs.

HgD—Hoosic gravelly loam, 15 to 25 percent
slopes. This deep, moderately steep, somewhat exces-
sively drained soil formed in glacial outwash. It is on the
faces of outwash terraces and on kames. Slopes in the
kame areas are short and complex, and the soil receives
no runoff from adjacent soils. In the other areas slopes
are short, but tip in one direction. Areas are irregular or
long and narrow in shape and are 5 to 40 acres in size.

Typically, the surface layer is dark brown gravelly loam
about 5 inches thick. The subsoil extends to a depth of
about 25 inches. The upper 6 inches is friable, yellowish
brown gravelly loam; the next 6 inches is very friable,
dark yellowish brown, very gravelly sandy loam; and the
lower 8 inches is very friable, dark yellowish brown, very
gravelly loamy sand. The underlying material to a depth
of about 80 inches is dark yellowish brown, crudely
stratified, very gravelly sand.

Included with this soil in mapping are areas of well
drained and somewhat excessively drained Tunkhannock
soils in the valleys of the Catskill Mountains. A few
included areas between kames contain Castile and Red
Hook soils that are wetter than these Hoosic soils.
Narrow strips of Valois soils that formed in glacial till are
on the base of some slopes. Also included are small
areas of soils that have a surface layer of gravelly sandy
loam, a few areas of the sandy Plainfield soils, and
narrow strips of soils that have bedrock at a depth of 40
to 60 inches.

This somewhat excessively drained soil dries out early
in spring. Wilting of shallow-rooted crops commonly
occurs after a few rainless days. Deep-rooted crops and
tree roots penetrate the very gravelly substratum, but
most crops obtain their water from the upper 22 to 35
inches of the soil. Available water capacity is very low to
low. Permeability is moderately rapid in the surface layer
and subsoil and is rapid or very rapid in the substratum.
Runoff is rapid to very rapid. In unlimed areas, reaction is
very strongly acid or strongly acid in the surface layer
and subsoil.

Most of the acreage of this soil is used for permanent
pasture, orchards, and woodland; or it is idle. Because of
slope, this soil has poor potential for farming. The best
potential is for woodland and for wildlife habitat.

This soil is poorly suited to cultivated crops. It can be
cropped sucessfully, but cropping systems should in-
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clude a high proportion of long-term hay or pasture. This
soil is well suited to early pasture. Because of slope, use
of tillage equipment is very difficult, especially for larger
machines. Lack of moisture is critical in many areas. The
hazard of erosion is severe if the soil is cultivated and
not protected. Minumum tillage and good fertilization are
important in management. Contouring to control erosion
and conserve moisture generally is not feasible.

Orchards that are maintained in permanent sod cover
are suited to this soil, provided driving lanes are con-
structed to avoid the hazard of machinery upset. Be-
cause of droughtiness, production is low in some years.
Because vineyards are cultivated, they are poorly suited
to this soil.

Woodland productivity is moderately high. The slope
presents some difficulty in machine planting of tree
seedlings.

This soil is limited for most urban uses because of the
slope. The hazard of erosion is severe during construc-
tion. Trench absorption fields are difficult to lay out and
construct. Controlling the downhill flow of effluent is a
serious concern. Rapid or very rapid permeability in the
substratum can result in contamination of ground water
by septic tank wastes. Sloughing is a hazard in excava-
tions in this soil. This soil is a good source of gravel and
a fair source of sand. Capability subclass IVe.

HSF—Hoosic soils, very steep. These deep, some-
what excessively drained soils formed in glacial outwash.
They are on outwash terraces, escarpments, and kames.
Slopes are short and range from 35 to 55 percent. Areas
are generally long and narrow in shape. They are 5 to 60
acres in size.

Typically, the surface layer is dark brown gravelly
sandy loam about 4 inches thick. The upper part of the
subsoil extends to a depth of about 19 inches. It is
friable, yellowish brown gravelly sandy loam. The lower
part of the subsoil extends to a depth of about 23
inches. It is very friable, dark yellowish brown, very grav-
elly loamy sand. The substratum to a depth of 70 inches
is dark yellowish brown, crudely stratified, very gravelly
sand.

Included with these soils in mapping are areas of well
drained and somewhat excessively drained Tunkhannock
soils in the Catskill Mountains; some narrow strips of
Valois soils that formed in glacial till are on the base of
slopes; and many areas of soils that have slopes of 25
to 35 percent. Also included are areas of soils that are
so severely eroded that the subsoil is exposed, small
areas of sandy Plainfield soils, and a few narrow strips of
soils that have bedrock at a depth of 40 to 60 inches.

These somewhat excessively drained soils dry out
early in spring. Deep-rooted plants penetrate the very
gravelly substratum, but most plants obtain moisture
from the upper 22 to 30 inches of the soil. Available
water capacity is very low to low. Permeability is moder-
ately rapid in the surface layer and subsoil and is rapid
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or very rapid in the substratum. Runoff is very rapid. In
unlimed areas, reaction is very strongly acid or strongly
acid in the surface layer and subsoil.

Slope dominates the capabilities of these soils. Most
areas are used for woodland and for wildlife habitat.
These soils have poor potential for farming and for urban
developments. Some areas are scenic spots and have
potential for recreational developments.

These soils are not suited to crops because they are
very steep, droughty, and subject to erosion. In a few
areas, they provide limited grazing. Use of farm machin-
ery is impractical and dangerous.

These soils are suited to trees. Woodland productivity
is moderately high. The slope presents severe equip-
ment limitatons.

The very steep slope causes difficuity in construction
for urban developments. The hazard of erosion is high
when vegetation is removed. Trails in recreational areas
need to be protected from erosion and established
across the slope wherever possible. These soils are
good sources of gravel and fair sources of sand. Capa-
bility subclass Vlle.

HuB—Hudson silt loam, 3 to 8 percent slopes. This
deep, gently sloping, moderately well drained soil formed
in lake-laid deposits of clay and silt. It is on low knolls
and ridgetops on dissected lake plains and on other
glacial ‘landforms that are mantled with lake sediment.
Slopes are slightly convex or smooth. Most areas are
irregular in shape and are 5 to 50 acres in size.

Typically, the surface layer is dark brown silt loam
about 7 inches thick. The subsurface layer is leached,
yellowish brown light silty clay loam about 8 inches thick.
The subsoil extends to a depth of 38 inches. The upper
10 inches of the subsoil is very firm and plastic, mottled,
dark yellowish brown silty clay loam, and the lower 13
inches is very firm and plastic, mottled, yellowish brown
silty clay. The underlying material to a depth of about 60
inches is mottled, dark yellowish brown, varved silty clay
and silt loam.

Included with this soil in mapping are small areas of
Rhinebeck soils that are wetter than this Hudson soil
and are in slight depressions and along drainageways; a
few areas of Cayuga soils, that are intermingled with this
soil but are not extensive; and a few narrow strips of a
soil that is similar to the Hudson soil but has limestone
or shale bedrock at a depth of 20 to 40 inches. Also
included are small areas of eroded soils that have a
surface layer of silty clay loam and small areas of a soil
that is similar to the Hudson soil but has silt loam in the
upper part of the subsoil to a depth of 20 or 25 inches.

This soil has a perched seasonal high water table at a
depth of 18 to 36 inches late in winter, in spring, and in
other excessively wet periods. Roots are mainly confined
to the upper 24 inches of the soil, but a few roots extend
below this depth. Available water capacity in the root
zone is moderate to high. Permeability is moderately
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slow in the surface layer and is slow in the subsoil and
substratum. This soil is puddled and becomes cloddy if it
is cultivated when wet. Runoff is medium. Reaction is
strongly acid to neutral in the surface layer and subsoil.

Most of the acreage of this soil is used for crops,
pasture, and woodland. This soil has good potential for
farming and for some recreational uses, but it has limited
potential for urban developments.

This soil is suited to cultivated crops, hay, and pasture.
Seasonal wetness, slow permeability, and high content
of clay and silt in the subsoil limit the suitability of this
soil for special crops and fruit crops. Seasonal wetness
delays planting in some years. Artificial drainage is
needed in areas of the wetter included soils. This soil
needs to be cultivated at the proper moisture condition
because it is sticky when wet and fairly hard when dry.
Hard clods and a crusty surface form if the soil is culti-
vated when wet. Planting when the soil is very dry gener-
ally results in poor seed germination. The hazard of
erosion is severe in cultivated areas that are not protect-
ed. Standard management practices, for example, con-
tour farming, minimum tillage, use of cover crops, incor-
porating crop residue into the soil, crop rotation, good
fertilization, and pasturing and harvesting at the proper
moisture content, help to control erosion, improve tilth,
and maintain the content of organic matter. Random
drainage of the included wet spots is beneficial in some
fields.

Woodland productivity is high. Machine planting of tree
seedlings is practical on this soil.

The perched seasonal high water table, low strength,
and slow permeability in the subsoil and substratum are
limitations for urban uses. This soil is better suited to
dwellings without basements than to those with base-
ments. Spread footings, foundation drains, and protective
coatings on the exterior walls of basements are needed.
Effluent from many septic tank absorption fields seeps to
the surface in this soil. Therefore, the absorption field
should be much larger than those commonly used. The
subbase of roads needs to be thicker than that common-
ly used. Erosion is a hazard during construction. A vege-
tative cover maintained on the site helps prevent ero-
sion. Capability subclass lle.

HuC—Hudson silt loam, 8 to 15 percent slopes.
This deep, moderately well drained, sloping soil formed
in lake-laid deposits of clay and silt. It is in dissected
areas of lake plains and other landforms that are man-
tled with lake sediment. Slopes are mainly short and
convex. Areas are long and narrow or irregular in shape
and are 5 to 80 acres in size.

Typically, the surface layer is brown silt loam about 7
inches thick. The subsurface layer is leached, yellowish
brown, light silty clay loam about 4 inches thick. The
upper part of the subsoil extends to a depth of about 21
inches. It is very firm and plastic, yellowish brown silty
clay loam and has mottles below a depth of 17 inches.
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The lower part of the subsoil extends to a depth of 34
inches. It is very firm and very plastic, mottled, yellowish
brown silty clay. The underlying material to a depth of
about 60 inches is mottled, light olive brown, varved silty
clay and silt loam.

Included with this soil in mapping are areas of Rhine-
beck soils that are similar to but wetter than this Hudson
soil and are in low lying positions near drainageways; a
few areas of Cayuga soils that are on the upper part of
slopes; and a few narrow strips of a soil that is similar to
the Hudson soil but has limestone or shale bedrock at a
depth of 20 to 40 inches and is mainly near rock out-
crops. Also included are many small spots of an eroded
soil that has a surface layer of silty clay loam.

This soil has a perched seasonal high water table at a
depth of 18 to 36 inches late in winter, in spring, and in
other excessively wet periods. Roots are mainly in the
upper 24 inches of the soil, but a few roots extend below
this depth. Available water capacity in the root zone is
moderate to high. Permeability is moderately slow in the
surface and subsurface layers and is slow in the subsoil
and substratum. This soil is puddled and becomes
cloddy if it is cultivated when wet. Runoff is rapid. Reac-
tion is strongly acid to neutral in the surface layer and
subsoil.

Most of the acreage of this soil is used for crops,
pasture, and woodland. This soil has fair potential for
farming and limited potential for urban developments. It
‘has potential for woodland and for some recreational
uses, such as paths and trails.

This soil is suited to cultivated crops, but it is best
suited to hay and pasture. The slope causes some diffi-
culty in farming operations. Seasonal wetness, high con-
tent of clay and silt in the subsoil, and slow permeability
in the subsoil and substratum also limit the suitability of
this soil for special crops and fruit crops. If this soil is
intensively used for intertilled crops, erosion is a major
hazard. If proper management and conservation meas-
ures are practiced, intertilled crops can be grown, but the
cropping system should include a high proportion of sod-
forming crops and pasture. This soil needs to be cultivat-
ed at the proper moisture condition because it is sticky
when wet and fairly hard when dry. Hard clods and a
crusty surface form if the soil is cultivated when wet.
Planting when this soil is very dry generally results in
poor seed germination. Standard management practices,
for example, minimum tillage, use of cover crops, incor-
porating crop residue into the soil, contour farming, good
fertilization, and pasturing and harvesting at the proper
moisture condition, help to control erosion, improve tilth,
and maintain the content of organic matter. The shallow
waterways that cross some areas need special attention;
some need permanent sod cover to control erosion, and
others need drainage for wet spots.

Woodland productivity is high. Machine planting of tree
seedlings is practical on this soil.
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The perched seasonal high water table, low strength,
slope, and slow permeability in the subsoil and substra-
tum limit most urban and recreational uses. Effluent from
many septic tank absorption fields seeps to the surface
in this soil. Therefore, the absorption field should be
much larger than those commonly installed. Spread foot-
ings are needed because of low strength in the soil.
Foundation drains and protective coatings on the exterior
walls of basements are needed. Cut slopes are subject
to slippage. The subbase of roads needs to be thicker
than that commonly used. The hazard of erosion is
severe during construction. A vegetative cover main-
tained on the site during construction helps prevent ero-
sion. Trails in recreational areas need to be protected
from erosion and established across the slope wherever
possible. In some areas, this soil is a suitable site for
ponds. Capability subclass llle.

HvC3—Hudson and Schoharie silty clay loams, 8 to
15 percent slopes, severely eroded. This map unit
consists of moderately well drained Hudson soils and
moderately well drained and well drained Schoharie soils
on dissected lake plains. These deep, severely eroded,
sloping solid formed in lake-laid deposits of clay and silt.
Sheet erosion is severe on these soils, and small rills are
common in fields that are cultivated up and down the
slope. Slopes are short and convex. Most areas are long
and narrow in shape and are 5 to 20 acres in size.

Areas of this unit consist of Hudson silty clay loam, of
Schoharie silty clay loam, or of both soils.

Typically, the surface layer of the Hudson soil is brown
silty clay loam about 6 inches thick. The subsoil extends
to a depth of 27 inches. The upper 8 inches of the
subsoil-is very firm and plastic, dark yellowish brown silty
clay loam and has mottles in the lower 2 inches. The
lower 13 inches is very firm and plastic, mottled, yeillow-
ish brown silty clay. The underlying material to a depth of
60 inches is mottled, light olive brown, varved silty clay
and silt loam.

Typically the surface layer of the Schoharie soil is
reddish brown silty clay loam about 7 inches thick. The
subsoil to a depth of 29 inches is firm and very firm,
reddish brown silty clay. It has mottles below a depth of
11 inches. The substratum to a depth of about 50 inches
is mottled reddish brown, varved silty clay and silty clay
foam.

Included with these soils in mapping are narrow strips
of Rhinebeck and Odessa soils that are similar to, but
wetter than, these Hudson and Schoharie soils and are
in low-lying positions near drainageways and small areas
on the upper part of some slopes of Cayuga soils that
have glacial till below a depth of 20 to 40 inches. Also
included are many small areas of soils that are mainly on
the lower part of slopes and are not so severely eroded
as these Hudson and Schoharie soils; these areas have
a surface layer of silt loam.
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Hudson and Schoharie soils have a perched seasonal
high water table at a depth of 18 to 36 inches in wet
periods. Roots are mainly confined to the upper 20
inches of these soils, but a few roots extend below this
depth. Available water capacity in the root zone is mod-
erate. Permeability in the subsoil and substratum is slow
in the Hudson soils and is slow or very slow in the
Schoharie soils. These soils have poor tilth and workabil-
ity. Runoff is very rapid during intense rains. Reaction of
the Hudson soil is medium acid to neutral in the surface
layer and subsoil. In unlimed areas, reaction of the Scho-
harie soil is strongly acid to neutral in the surface layer
and is medium acid to mildly alkaline in the subsoil.

Most of the acreage of these soils is used for crops,
pasture, and woodland. The soils have poor potential for
farming, especially for special crops and fruit crops. Low
strength, seasonal wetness, slow or very slow permeabil-
ity, and slope are limitations for urban developments.
These soils have potential for woodland and for wildlife
habitat.

These soils are suited to sod-forming crops and pas-
ture. Intensive management is needed to improve soil
structure and to control runoff and erosion if the soils are
used for intertilled crops. These soils are difficult to- work
because of the slope and the heavy, plastic surface
layer. Preparation of a good seedbed requires careful
timing to assure proper moisture condition. These soils
readily become cloddy and a crusted surface forms if
they are cultivated when wet. Planting when the soil is
very dry generally results in poor seed germination. In
very dry seasons, the soils are droughty and numerous
cracks form in the surface layer. Care should be taken to
plow and plant on the contour. Standard management
practices, for example minimum tillage, use of cover
crops, incorporating crop residue into the soil, good fertil-
ization, and pasturing and harvesting at the proper mois-
ture condition, help to control erosion, improve tilth, and
maintain the content of organic matter. Controlled graz-
ing is desirable; overgrazing commonly causes sheet
erosion. The shallow waterways that cross some areas
of these soils need special attention; some need perma-
nent sod cover to control erosion, and others need
drainage for wet spots.

Woodland productivity is high. Machine planting of tree
seedlings is practical on these soils.

These soils are generally not used for urban and rec-
reational developments. Spread footings are needed be-
cause of low strength of the soils. Dwellings with base-
ments need foundation drains and protective coatings on
the exterior walls of basements. Because of slow or very
slow permeability, septic tank absorption fields need to
be much larger than those commonly installed. Cut
slopes are subject to slippage. The subbase for roads
needs to be thicker than that commonly used. The
hazard of erosion is severe during construction. A vege-
tative cover maintained on the site during construction
helps prevent erosion. Lawns are difficult to establish.
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Trails in recreational areas need to be protected from
erosion and established across the slope wherever pos-
sible. They are slick and sticky when wet. In some areas
these soils are a suitable site for ponds. Capability sub-
class IVe.

HwD—Hudson and Schoharie soils, 15 to 25 per-
cent slopes. This map unit consists of moderately well
drained Hudson soils and moderately well drained and
well drained Schoharie soils on dissected lake plains.
These deep, moderately steep soils formed in lake-laid
deposits of clay and silt. The surface layer for both soils
is silt loam or silty clay loam. Many areas are severely
eroded. They are cut by shallow drainage channels that
carry water only during wet periods. Individual areas are
mainly long and narrow in shape and are 10 to 150
acres in size. Areas of this undifferentiated group consist
of Hudson soils, of Schoharie soils, or of both soils.

Typically, the surface layer of the Hudson soil is dark
brown silt loam about 6 inches thick. The upper part of
the subsoil extends to a depth of 17 inches. It is very
firm and plastic yellowish brown silty clay loam that has
mottles below a depth of 14 inches. The lower part of
the subsoil extends to a depth of 30 inches. It is very
firm and plastic, mottled, yellowish brown silty clay. The
underlying material to a depth of 60 inches is mottled,
dark yellowish brown, varved silty clay and silt loam.

Typically, the surface layer of the Schoharie soil is
brown silt loam about 5 inches thick. The upper part of
the subsoil extends to a depth of about 12 inches. It is
firm and plastic, reddish brown silty clay loam. The lower
part of the subsoil extends to a depth of about 31
inches. It is very firm and plastic, reddish brown silty clay
that has mottles below a depth of 15 inches. The sub-
stratum to a depth of 50 inches is mottled, reddish
brown, varved silty clay and silty clay loam.

Included with these soils in mapping are narrow stnps
of Riverhead, Plainfield, and Tunkhannock soils on the
upper part of slopes. A few narrow strips of soils that are
similar to these soils and have bedrock at a depth of 20
to 40 inches are near rock outcrops. Some included
areas of Lackawanna soils that formed in glacial till are
in the Town of Shandaken. Also included are narrow
strips of soils that are similar to these soils but are on
the lower parts of slopes and have less clay in the
substratum.

Hudson and Schoharie soils have a perched seasonal
high ‘water table in the lower part of the subsoil and in
the substratum in wet periods. Roots are mainly confined
to the upper 24 inches of these soils, but a few roots
extend below this depth. Available water capacity in the
root zone is moderate. Permeability is slow in the subsoil
and substratum of the Hudson soil and is slow or very
slow in the Schoharie soil. These soils become puddled
and cloddy if cultivated when wet. Runoff is very rapid.
Reaction of the Hudson soils is strongly acid to neutral
in the surface layer and subsoil. In unlimed areas of the
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Schoharie soils, reaction is medium acid to neutral in the
surface layer and is medium acid to mildly alkaline in the
subsoil.

Because of slope, these soils have poor potential for
farming. Most of the acreage is used for permanent
pasture, woodland, and wildlife habitat. These soils have
good potential for woodland and for wildlife habitat.

These soils are poorly suited to cultivated crops. They
can be cropped successfully, but a high proportion of
long term hay or pasture is needed in the cropping
system. Use of tillage equipment is very difficult, espe-
cially for large machines. Erosion is a very severe
hazard. These soils need to be cultivated at the proper
moisture condition because they are sticky when wet
and fairly hard when dry. Hard clods and a crusty sur-
face form if the soils are cultivated when wet. Standard
management practices, for example, minimum tillage,
use of cover crops, incorporating crop residue into the
soil, contour farming, good fertilization, and pasturing
and harvesting at the proper moisture condition, help to
control erosion, improve tilth, and maintain the content of
organic matter. Controlled grazing is desirable; overgraz-
ing generally causes sheet erosion.

Woodland productivity is high. The slope presents
some difficulty in machine planting tree seedlings.

Slope, slow or very slow permeability, low strength,
and seasonal wetness are severe limitations for most
urban and recreational uses. The hazard of erosion is
severe during construction.. These soils are subject to
hillside slippage. Trench absorption fields are difficult to
fay out and construct. Controlling the downhill flow of
effluent is a serious concern. Trails in recreational areas
need to be protected from erosion and established
across the slope wherever possible. Capability subclass
IVe.

. HXE—Hudson and Schoharie soils, steep. This map
unit consists of moderately well drained Hudson soils
and moderately well drained and well drained Schoharie
soils on dissected lake plains. These soils are dominant-
ly on the sides of deep ravines, but also are on valley
walls in a few areas. Many areas are cut by deep chan-
nels that carry water only during wet periods. These
deep, steep soils formed in lake-laid deposits of clay and
silt. Most areas are severely eroded. Slope ranges from
25 to 35 percent. Individual areas are long and narrow in
shape and are 5 to 60 acres in size. Areas of this
undifferentiated group consist of Hudson soils, Schoharie
soils, or of both sails.

Typically the surface layer of the Hudson soil is dark
grayish brown silty clay loam about 4 inches thick. The
upper part of the subsoil extends to a depth of about 12
inches. It is very firm and plastic, mottled, yellowish
brown silty clay loam. The lower part of the subsoil
extends to a depth of about 26 inches. It is very firm and
plastic, mottied, yellowish brown silty clay. The underly-
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ing material to a depth of about 60 inches is mottled,
dark yellowish brown, varved silty clay and silt loam.

Typically, the surface layer of the Schoharie soil is
dark reddish brown silty clay loam about 3 inches thick.
The upper part of the subsoil extends to a depth of
about 12 inches. It is firm and plastic, reddish brown silty
clay loam. The lower part of the subsoil extends to a
depth of 27 inches. It is very firm and very plastic, mot-
tled, reddish brown silty clay. The substratum to a depth
of about 50 inches is mottled, reddish brown, varved silty
clay and silty clay loam.

Included with these soils in mapping are narrow strips
of Riverhead, Plainfield, and Tunkhannock soils on the
upper part of slopes; a few narrow strips of Lordstown
and Nassau soils are near rock outcrops; and some
small areas of Lackawanna soils that formed in glacial till
are in the Town of Shandaken. Most of these included
soils have slopes of 35 to 55 percent. Also included are
narrow strips of soils that are similar to these Hudson
and Schoharie soils but have less clay in the subsoil and
substratum and are on the lower parts of slopes. These
included soils are subject to mass slippage.

Hudson and Schoharie soils have a perched seasonal
high water table in the lower part of the subsoil and in
the substratum in excessively wet periods. Roots are
mainly confined to the upper 20 inches of these soils,
but a few roots extend below this depth. Available water
capacity in the root zone is moderate to high. Permeabil-
ity is slow in the subsoil and substratum of the Hudson
soil and is slow or very. slow in the Schoharie soil. These
soils have poor workability. Runoff is very rapid. Reac-
tion of the Hudson soil is strongly acid to neutral in the
surface layer and subsoil. In unlimed areas of the Scho-
harie soil, reaction is medium acid to neutral in the sur-
face layer and is medium acid to mildly alkaline in the
subsoil.

Slope dominates the capabilities of these soils. Most
areas are used for woodland and for wildlife habitat.
These soils have poor potential for farming and for urban
development. Where these soils are undisturbed, they
need to be kept in their natural state. A few areas are
scenic, and the soils have potential for recreational uses.
ational uses.

Because of the steep slopes, these soils are very
poorly suited to crops and pasture. Use of farm machin-
ery is impractical and dangerous.

Woodland productivity is high. Slope limits the use of
logging equipment.

The steep slope causes difficulty in construction for
urban uses. The hazard of erosion is high when vegeta-
tion is removed. These soils are subject to slips and
landslides. In a few areas, streams have undercut the
base of slopes and masses of soil material have slipped
downhill. Slope stability needs to be considered prior to
cutting or filling. Steep slopes make the installation of
septic sewage systems very difficult. Trails in recreation-
al areas need to be protected from erosion and estab-
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lished across the slope wherever possible. Capability
subclass Vile.

LaB—Lackawanna flaggy silt loam, 3 to 8 percent
slopes. This deep, gently sloping, well drained soil
formed in glacial till. 1t is on hill crests of glaciated
uplands. Areas are long and narrow in shape, and most
areas are 5 to 40 acres in size.

Typically, the surface layer is dark reddish brown
flaggy ‘silt loam about 7 inches thick. The upper part of
the subsoil extends to a depth of about 17 inches. It is
friable, reddish brown gravelly silt loam. The lower part
of the subsoil extends to a depth of 60 inches. It is a
very firm and brittle, dark reddish brown gravelly loam
fragipan. The substratum to a depth of about 80 inches
is weak red gravelly loam.

included with this soil in mapping are small areas of
moderately well drained Wellsboro soils and spots of
Morris soils in slight depressions and on foot slopes.
These two included soils make up as much as 15 per-
cent of some areas. Also included are small areas of
Oquaga soils that have bedrock at a depth of 20 to 40
inches.

Free water is generally ‘at a depth of 2 to 4 feet for
short periods late in fall, in winter, and early in spring.
Because the fragipan is so dénse, roots cannot easily
penetrate it, so they are mainly confined to the 17 to 36
inches of soil above the slowly permeable fragipan and
substratum. Available water capacity is low to. moderate.
Permeability is moderate in the surface layer and upper
part of the subsoil. Runoff is medium. In unlimed areas,
reaction is very strongly acid or strongly acid above the
fragipan and is very strongly acid to medium acid in the
fragipan.

Most of the acreage of this soil is used for hay and
pasture. A few areas are cultivated. This soil has good
potential for farming and has desirable sites in the up-
lands for buildings and other nonfarm uses.

This soil is suited to crops and pasture. Crops respond
well to simple practices, for example, liming and fertiliza-
tion. Small stones are a limitation in cultivating some
crops and cause excessive wear of machinery. Erosion
is a hazard in cultivated areas, especially if slopes are
long. Standard management practices, for example, mini-
mum- tillage, contour farming, use of cover crops, crop
rotation, and incorporating crop residue into the soil, help
to control erosion, improve tilth, and maintain the content
of organic matter.

Woodland productivity is moderately high. Only a small
acreage of this.soil is in woodland. Machine planting of
tree seedlings is practical on this soil.

The slight seasonal wetness and slow permeability in
the fragipan and substratum are limitations for many
urban uses. This soil is better suited to dwellings without
basements than to those with basements. Foundation
drains and protective coatings on the exterior walls of
basements are needed. Effluent from septic tank absorp-
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tion fields seeps to the surface in this soil. The absorption
field should be much larger than those commonly
installed because of the slow permeability in the fragipan.
This soil has potential for recreational uses, even though
small stones and slow permeability interfere with many
of these uses. Capability subclass lle.

LaC—Lackawanna flaggy silt loam, 8 to 15 percent
slopes. This deep, sloping, well drained soil formed in
glacial till. 1t is on valley sides or hilicrests on glaciated
uplands. Areas are long and narrow in shape, and most
areas are 5 to 40 acres in size.

Typically, the surface layer is dark reddish brown
flaggy silt loam about 7 inches thick. The upper part of
the subsoil extends to a depth of about 17 inches. It is
friable, reddish brown gravelly silt loam. The lower part
of the subsoil extends to a depth of 60 inches. It is a
very firm and brittle, dark reddish brown gravelly loam
fragipan. The substratum to a depth of about 80 inches
is weak red gravelly loam.

Included with this soil in mapping are small areas of
moderately well drained Wellsboro soils, which make up
as much as 10 percent of some areas, and somewhat
poorly drained Morris soils on foot slopes and in some
drainageways. Also included are narrow strips of Oquaga
soils that have bedrock at a depth of 20 to 40 inches.

Free water is generally at a depth of 2 to 4 feet for
brief periods late in fall, in winter, and early in spring.
Because the fragipan is so dense, roots cannot easily
penetrate it so they are mainly confined to the 17 to 36
inches of soil above the slowly permeable fragipan and
substratum. Available water capacity is low to moderate.
Permeability is moderate in the surface layer and upper
part of the subsoil. Runoff is rapid. In unlimed areas,
reaction is very strongly acid or strongly acid above the
fragipan and is very strongly acid to medium acid in the
fragipan. L

Most of the acreage of this soil is used for hay, pas-
ture, and woodland. A few areas are cultivated. This soil
has fair potential for farming. It furnishes better sites in
uplands than many other soils for nonfarming uses, for
example, dwellings and paths and trails.

This soil is suited to crops and pasture. Use is some-
what limited because slope causes some difficulty in
farming operations. Flagstones hinder tillage. Good re-
sponse can be expected from applications of lime and
fertilizer. Prevention of erosion is a major concern, espe-
cially if slopes are long. Sod-forming crops need to make
up a large proportion of the cropping system. Standard
management practices, for example, contour farming,
minimum tillage, use of cover crops, incorporating crop
residue into the soil, tillage at the proper moisture condi-
tion, and crop rotation, help to control erosion, improve
tilth, and maintain the content of organic matter.

Woodland productivity is moderately high. Machine
planting of tree seedlings is practical on this soil.
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The slight seasonal wetness, slope, and slow perme-
ability in the fragipan and substratum are limitations for
many community development uses. Effluent from some
septic tank absorption fields seeps to the surface in this
soil. Absorption fields should be much larger than those
commonly installed because of the slow permeability in
the fragipan. In areas where public sewers are available,
this soil is only moderately limited for residential housing.
Foundation drains and exterior coatings on the walls of
basements are needed. Erosion is a hazard during con-
struction. A vegetative cover maintained on the site
during construction helps prevent erosion. Capability
subclass llle.

LCD—Lackawanna and Swartswood very bouldery
solls, moderately steep. This map unit consists of
deep, well drained soils on valley walls and ridgesides on
glaciated uplands. These very bouldery soils formed in
glacial till. Slope ranges from 15 to 25 percent. Most
areas are long and narrow or irregular in shape and are
about 20 to 700 acres in size.

Both soils are rarely in the same area. Areas generally
consist of Lackawanna very bouldery soils or of Swarts-
wood very bouldery soils. Lackawanna soils are mainly in
the Catskill Mountains, and the Swartswood soils are in
the Shawangunk Mountains and on the plateau adjacent
to the Catskill Mountains. Because slopes and boulders
are dominant in these soils and determine their use,
these soils are not shown separately on the soil map.

Typically, the surface layer of the Lackawanna soil is
dark reddish brown, very bouldery silt loam 3 inches
thick under forest litter and humus. The upper part of the
subsoil extends to a depth of about 17 inches. It is
friable, reddish brown gravelly silt loam. The lower part
of the subsoil extends to a depth of about 49 inches. It
is a very firm and brittle, dark reddish brown gravelly
loam fragipan. The substratum is dusky red gravelly loam
that extends to a depth of about 80 inches. _

Typically, the surface layer of the Swartswood soil is
very dark grayish brown, very bouldery fine sandy loam
about 4 inches thick. The upper part of the subsoil ex-
tends to a depth of about 33 inches. It is friable, strong
brown gravelly sandy loam. The lower part of the subsoil
extends to a depth of 60 inches. It is a very firm and
brittle, olive brown gravelly sandy loam fragipan.

Included with these soils in mapping are areas of
Oquaga and Lordstown soils that have bedrock within a
depth of 20 to 40 inches; areas of moderately well
drained Wellsboro and Wurtsboro soils that are near
seeps and drainageways; some areas of Valois soils that
are on the lower parts of valley walls where the glacial
waters reworked the till and dense underlying glacial till
is below a depth of 4 feet; and some areas on the lower
slopes, mainly in the Esopus Creek Valley, of a soil that
is similar to the Valois soil but has more clay than is
typical. Most of the included soils have slopes of 25 to
35 percent. A few areas that were cleared for crops are
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nonbouldery. Also included are some areas of extremely
bouldery soils that are too small to be mapped separate-
ly.

Free water is generally above the fragipan in these
soils for brief periods late in fall, in winter, and early in
spring. Because the fragipan is so dense, roots cannot
easily penetrate it, so they are mainly confined to the 17-
to 36-inch zone above the fragipan. Available water ca-
pacity of this zone is low to moderate in the Lackawanna
soils and is very low to moderate in the Swartswood
soils. Permeability is moderate above the fragipan in
both soils, is slow in the fragipan and substratum of the
Lackawanna soils, and is slow or moderately slow in the
fragipan and substratum of the Swartswood soils. Runoff
is very rapid. Boulders are dominantly 2 to 6 feet across
and 1 to 2 feet thick, but many are smaller and a few are
larger. Distance between boulders is quite variable, but it
is generally 5 to 30 feet. Boulders cover 0.1 to 3 percent
of the surface. In unlimed areas, reaction of the Lacka-
wanna soils is very strongly acid or strongly acid in the
surface layer. Reaction of the Swartswood soils is ex-
tremely acid to strongly acid in the surface layer.

Most of the acreage of these soils is used for wood-
land and wildlife habitat. These soils are well suited to
these uses. They have poor potential for farming and for
urban and most recreational uses.

A few areas of these soils are used for permanent
pasture and hay. Pasture is generally unimproved and
brushy. Boulders hinder fertilizing and mowing, and must
be removed before the soils can be cultivated. If the
soils are cultivated, the hazard of erosion is very severe.
Contour farming, use of cover crops, crop rotation, mini-
mum tillage, and good fertilization help to control ero-
sion. These measures also help to conserve moisture
and promote good tilth.

Woodland productivity is moderately high. Boulders
cause difficulty in machine planting of tree seedlings.
Logging roads and skid trails need to be well laid out
and need to be protected from erosion with drainage
dips or water bars.

Slope, bouiders, slight seasonal wetness, and slow or
moderately slow permeability in the fragipan and substra-
tum are limitations for urban and recreational uses. The
hazard of erosion is severe during construction. Trench
absorption fields are difficult to lay out and construct.
Controlling the downhill flow of effluent is a serious con-
cern. Many areas have potential for use as paths and
trails. Paths and trails need to be protected from erosion
and established across the slope wherever possible. Ca-
pability subclass Vlis.

LCF—Lackawanna and Swartswood very bouldery
soils, very steep. This map unit consists of deep, well
drained soils on valley walls and V-shaped ravines in
glaciated uplands. These very bouldery soils formed in
glacial till. Slope ranges from 35 to 70 percent. Most
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areas are long and narrow in shape and are 10 to 100
acres in size.

Both soils are rarely in the same area. Areas generally
consist of Lackawanna very bouldery soils or of Swarts-
wood very bouldery soils. Lackawanna soils are mainly in
the Catskill Mountains, and the Swartswood soils are in
the Shawangunk Mountains and on the plateau adjacent
to the Catskill Mountains. Because slopes and boulders
are dominant in these soils and determine their use,
these soils are not shown separately on the soil map.

Typically, the surface layer of the Lackawanna soil is
dark reddish brown, very bouldery silt loam 3 inches
thick under the forest litter and humus. The upper part of
the subsoil extends to a depth of about 28 inches. It is
friable, reddish brown gravelly silt loam. The lower part
of the subsoil extends to a depth of about 49 inches. It
is a very firm and brittle, dark reddish brown gravelly
loam fragipan. The substratum is dusky red gravelly loam
that extends to a depth of about 80 inches.

" Typically, the surface layer of the Swartswood soil is
very dark grayish brown, very bouldery, fine sandy loam
about 3 inches thick. The upper part of the subsoil ex-
tends to a depth of about 29 inches. It is friable, strong
brown gravelly sandy loam. The lower part of the subsoil
extends to a depth of about 50 inches. It is a very firm
and brittle, olive brown gravelly sandy loam fragipan. The
substratum to a depth of about 60 inches is dark yellow-
ish brown gravelly sandy loam.

Included with these soils in mapping are areas of
Valois soils that formed in glacial till and colluvium from
a higher elevation and some areas of Lordstown and
Oquaga soils that have bedrock at a depth of 20 to 40
inches. Also included are a few areas of extremely boul-
dery soils and small areas of eroded soils.

Free water generally is present above the fragipan in
these soils for brief periods late in fall, in winter, and
early in spring. Because the fragipan is so dense, roots
cannot easily penetrate it, so they are mostly confined to
the 17- to 36-inch zone above the fragipan. Available
water capacity of this zone is low to moderate in the
Lackawanna soils and is very low to moderate in the
Swartswood soils. Permeability is moderate above the
-fragipan in both soils, is slow in the fragipan and substra-
tum of the Lackawanna soils, and is slow or moderately
slow in the fragipan and substratum of the Swartswood
soils. Runoff is very rapid. In some areas, streams have
undercut the very steep soils and have caused sections
to slump and form escarpments. Boulders cover 0.1 to 3
percent of the surface of these soils and are spaced
about 5 to 30 feet apart. They are mainly 1 to 4 feet
thick and 2 to 10 feet across, but some are smaller. In
unlimed areas, reaction of the Lackawanna soils is very
strongly acid or strongly acid in the surface layer.
Swartswood soils are extremely acid to strongly acid in
the surface layer.

Most of the acreage of these soils is used for wood-
land and for wildlife habitat. The steepness of the slope
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and surface boulders prevent most uses other than
woodland, recreation, and wildlife habitat. In some areas,
these soils are scenic spots and have potential for recre-
ational use.

Woodland productivity is moderately high. Slope and
boulders present equipment limitations. Logging roads
and skid trails need to be well designed and to be
protected from erosion by drainage dips or water bars.

The very steep slope and surface boulders cause diffi-
culty in construction for urban uses. The hazard of ero-
sion is high when vegetation is removed. Trails in recre-
ational areas need to be protected from erosion by
drainage dips and need to be established across the
slope wherever possible. Capability subclass Vils.

LEE—Lackawanna and Swartswood extremely
bouldery soils, steep. This map unit consists of deep,
well drained soils that are mainly on valley walls or on
the ridgesides below rock ledges in glaciated uplands.
These exiremely bouldery soils formed in glacial till.
Slope ranges from 25 to 35 percent. Areas are long and
narrow or irregular in shape and are 25 to 300 acres in
size.

Most areas consist entirely of Lackawanna extremely
bouldery soils or of Swartswood extremely bouldery
soils. A few areas consist of both soils. Boulders and
slope dominate the capabilities of this unit so much that
the difference between the Lackawanna and Swarts-
wood soils is relatively unimportant. Lackawanna soils
are mainly in the Catskill Mountains, and the Swartswood
soils are in the Shawangunk Mountains and on the pla-
teau adjacent to the Catskill Mountains.

Typically, the surface layer of the Lackawanna soil is
dark reddish brown, extremely bouldery silt loam 3
inches thick under the forest litter and humus. The upper
part of the subsoil extends to a depth of about 23
inches. It is friable, reddish brown gravelly silt loam. The
lower part of the subsoil extends to a depth of about 49
inches. It is a very firm and brittle, dark reddish brown
gravelly loam fragipan. The substratum is dusky red grav-
elly loam that extends to a depth of about 80 inches.

Typically, the surface layer of the Swartswood soil is
very dark grayish brown, extremely bouldery, fine sandy
loam about 4 inches thick. The upper part of the subsoil
extends to a depth of 29 inches. It is friable, strong
brown gravelly sandy loam. The lower part of the subsoil
extends to a depth of 55 inches. It is a very firm and
brittle, olive brown gravelly sandy loam fragipan. The
substratum to a depth of about 60 inches is dark yellow-
ish brown gravelly sandy loam.

Included with these soils in mapping are Valois soils in
glacial drainageways and on fans. A few areas of ex-
tremely bouldery Bath soils are included in the eastern
part of the county. Moderately well drained Wellsboro
and Wurtsboro soils are near seeps and drainageways.
Most included soils have slopes of 15 to 25 percent.
Some spots are included that are too small to be
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mapped separately, or are very bouldery, and others are
rubble land. Also included are Arnot, Lordstown and
Oquaga soils that have bedrock within a depth to 40
inches.

Free water is generally above the fragipan in these
soils for brief periods late in fall, in winter, and early in
spring. Because the fragipan is so dense, roots cannot
easily penetrate it, so they are mostly confined to the 17-
to 36-inch zone above the fragipan. Available water ca-
pacity of this zone is low to moderate in the Lackawanna
soils and is very low to moderate in the Swartswood
soils. Permeability is moderate above the fragipan in
both soils, is slow in the fragipan and substratum of the
Lackawanna soils, and is slow or moderately slow in the
fragipan and substratum of the Swartswood soils. Runoff
is very rapid.

Boulders cover 3 to 15 percent of the surface of these
soils. They are mainly 2 to 4 feet thick, 2 to 10 feet
across, and spaced about 2 1/2 to 5 feet apart in most
areas. The subsoil and substratum generally contain
considerably less boulders than are on the surface layer.
in unlimed areas, reaction of the Lackawanna soil is very
strongly acid or strongly acid in the surface layer. Reac-
tion of the Swartswood soil is extremely acid to strongly
acid in the surface layer.

Most of the acreage of these soils is used for wood-
land and for wildlife habitat to which they are best suited
(fig. 6). Steep slopes and surface boulders prevent most
other uses. These soils have poor potential for farming.

Woodland productivity is moderately high. Slopes and
surface boulders present concerns in the use of large
machines in logging. Woodland plantings are extremely
difficult to make. Logging roads and skid trails need to
be well laid out and need to be protected from erosion
with drainage dips or water bars.

Steep slopes and surface boulders cause extreme dif-
ficulty in construction for urban uses. The hazard of
erosion is high when vegetation and the boulders are
removed. Care should be taken when hiking on these
extremely bouldery soils. Capability subclass Vlis.

Lm—Lamson fine sandy loam. This deep, poorly
drained and very poorly drained, nearly level soil formed
in water-sorted sediment of predominantly fine and
medium sand. This soil is in basinlike depressions on
lake plains and deltas where it receives runoff from
higher soils. Slope is mainly less than 1 percent. Most
areas are oblong in shape and are 15 to 150 acres in
size.

Typically, the surface layer is very dark gray fine sandy
loam about 10 inches thick. The friable subsoil extends
to a depth of about 32 inches. The upper 7 inches is
mottled, gray sandy loam; the next 5 inches is mottled,
light olive brown sandy loam; and the lower 10 inches is
mottled, dark gray, fine sandy loam. The underlying ma-
terial is mottled, dark grayish brown loamy fine sand to a
depth of about 44 inches, and below this it is stratified
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gray fine sandy loam and loamy fine sand to a depth of
50 inches.

Included with this soil in mapping are small areas of
the poorly drained and very poorly drained Canandaigua
soils that have a higher content of silt and clay than this
Lamson soil; a few areas of somewhat poorly drained
Walpole soils that are on slight rises; and some areas of
very poorly drained Palms soils and Lamson soils that
have a surface layer of mucky fine sandy loam. Also
included are many areas of soils on the plateau adjacent
to the Catskill Mountains that are very strongly acid or
strongly acid in the surface layer. When this Lamson soil
is near glacial till, small areas of Lyons and Menlo soils
are included.

The seasonal high water table is at or immediately
below the surface in winter, in spring, and after each
rainy period, unless this soil is artificially drained. This
soil receives water in surface runoff from surrounding
soils and is often ponded during excessively wet periods.
The depth of soil available for roots is mainly 10 to 20
inches and is related to the height of the water table. As
the water table recedes, roots extend to a greater depth.
Available water capacity in the root zone is low. Drought-
iness is rarely a limitation in drained areas. Permeability
is moderately rapid throughout the soil. Surface runoff is
very slow. Reaction is medium acid to neutral in the
surface layer and is slightly acid to mildly alkaline in the
subsoil. ,

This soil is not used intensively. Most of the acreage is
in woodland, is idle, or is used for pasture. This soil has
fair to poor potential for farming and good potential for
wetland wildlife.

Unless this soil is drained, it is too wet for cultivated
crops. If adequately drained, it is suited to cuitivated
crops, hay, and pasture. Wetness is the main concern-in
management. A combination of surface and subsurface
drains are needed in many areas. Drainage outlets are
difficult to establish in many areas because of the basin-
like topography. Filter material helps prevent subsurface
drains from plugging with sand, which flows readily when
the soil is saturated. Standard management practices,
for example, minimum tillage, incorporating crop residue
into the soil, crop rotation, use of cover crops, and tilling
and harvesting at the proper moisture condition, are im-
portant.

Woodland productivity is moderate. Machine planting
of tree seedlings is not practical except during the drier
part of the growing season. Species that are tolerant of
wetness need to be selected for reforestation.

Prolonged wetness severely limits community develop-
ment and recreational uses. Even with artificial drainage
and protective coatings on the exterior walls of base-
ments, wet basements are common. Sloughing because
of an unstable substratum is a hazard in excavations in
this soil. Embankments for ponds are unstable. Capabili-
ty subclass 1Vw.
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LnB—Lordstown channery silt loam, 3 to 8 percent
slopes. This moderately deep, well drained, gently slop-
ing soil formed in glacial till. It is on terracelike benches
and hilltops where relief is affected by bedrock. Most
areas are long and narrow in shape and are 5 to 60
acres in size.

Typically, the surface layer is dark grayish brown chan-
nery silt loam about 8 inches thick. The friable, yellowish
brown subsoil extends to a depth of about 34 inches. It
is channery silt loam in the upper part and channery
loam in the lower part. Gray sandstone bedrock is below
a depth of about 34 inches.

Included with this soil in mapping are narrow strips of
Tuller and Scriba soils that are wetter than this Lord-
stown soil and are in slight depressions and along drain-
ageways. These wetter soils are generally indicated on
the soil map by a special symbol. Also included are
some large areas of a soil that is similar to the Lord-
stown soil but has a subsoil of gravelly fine sandy loam
and are in the Ulster Heights-Sundown section of the
county; a few small areas of Arnot soils that have bed-
rock at a depth of 10 to 20 inches; and small areas of
the deeper Valois, Swartswood, and Wurtsboro soils.

Free water commonly is above the bedrock for a brief
time after very rainy periods, but it is generally below a
depth of 6 feet. The root zone is confined to the 20 to
40 inches of soil above the bedrock. Available water
capacity is low to moderate. During dry years, droughti-
ness is a limitation in some areas. Permeability is moder-
ate. Runoff is medium. In unlimed areas, reaction is very
strongly acid or strongly acid in the surface layer and
subsoil.

Many farms in areas of this soil have been aban-
doned, and this soil is used for pasture or is reverting to
forest. This soil has good potential for farming and limit-
ed potential for community developments.

This soil is suited to crops and pasture. It is not a
highly productive soil, but it responds well to good man-
agement. Flat stone fragments hinder some tillage and
harvesting operations. During prolonged dry periods, irri-
gation is needed, especially for shallow-rooted crops.
Erosion is a hazard if this soil is cultivated and not
protected. Management practices, for example, minimum
tillage, cover crops, incorporating crop residue into the
soil, contour farming, and crop rotation, are needed to
conserve moisture, improve tilth, and control erosion.
Liming and fertilization are also important.

Woodland productivity is moderately high. Machine
planting of tree seedlings is practical on this soil.

The hard bedrock at a depth of 20 to 40 inches limits
the use of this soil for most community developments.
Blasting of bedrock generally is required for most of
these uses. Erosion is a hazard during construction, es-
pecially on long, unprotected slopes. Many areas have
potential for such recreational uses as picnic and camp
areas, even though flat stone fragments interfere with
these uses. Capability subclass lle. '
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LOC—Lordstown-Arnot-Rock outcrop complex,
sloping. This map unit consists of a moderately deep,
well drained Lordstown soil; a shallow, somewhat exces-
sively drained to moderately well drained Arnot soil; and
small areas of exposed bedrock. The soils formed in
glacial till. They are in areas that have smooth slopes or
have a stairstep appearance. The relief is affected by the
underlying bedrock. The Lordstown soil is mainly on the
base of slopes and on the back part of benches. The
Arnot soil is intermingled with rock outcrops on slope
breaks and on the front part of benches. Slope ranges
from 8 to 15 percent. Areas are irregular in shape and
are 15 to more than 1,000 acres in size.

This unit is made up of about 40 percent Lordstown
channery silt loam, 30 percent Arnot channery silt loam,
15 percent Rock outcrop, and 15 percent other soils.
These soils and the Rock outcrop form such an intricate
pattern that they are not shown separately on the soil
map.

Typically, the surface layer of the Lordstown soil in a
wooded area is dark brown channery silt loam about 4
inches thick. The friable, yellowish brown subsoil extends
to a depth of about 32 inches. It is channery silt loam in
the upper part and channery loam in the lower part.
Thick bedded gray sandstone and siltstone bedrock is
below a depth of about 32 inches.

Typically, the surface layer of the Arnot soil in a
wooded area is very dark grayish brown channery silt
loam about 3 inches thick. The subsoil is friable, dark
yellowish brown, very channery loam. Thick bedded gray
sandstone and siltstone bedrock is at a depth of about
17 inches.

Included with these soils in mapping are Swartswood,
Waurtsboro, Valois, Bath, and Mardin soils that are deep
to bedrock; Tuller and Scriba soils that are along drain-
ageways and in the flatter areas; and Schoharie and
Odessa soils that are in small areas in the Alligerville
section. Most areas of included soils have slopes of 2 to
8 percent, and many areas are very bouldery. Also in-
cluded are small areas of Hoosic soils that are intermin-
gled with the Arnot soils and Rock outcrop along some
streams in the Napanoch and Ellenville sections. Also
included are large areas of soils that are similar to these
soils but have a subsoil of gravelly fine sandy loam and
gravelly loam where the bedrock is quartz pebble con-
glomerate and sandstone.

Free water commonly is above the bedrock for a brief
period in the Lordstown soil after very rainy periods, but
it is generally below a depth of 6 feet. The root zone
consists of the 20 to 40 inches of moderately permeable
soil over the bedrock. Available water capacity is low to
moderate.

The Arnot soil has free water above the bedrock for
brief periods in spring and after heavy rains. The root
zone consists of 10 to 20 inches of well aerated soil
material over bedrock. A few roots penetrate fractures in
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the bedrock in some areas. Available water capacity is
very low, and plants wilt quickly during dry periods.

Permeability is moderate in both soils. Runoff is
medium to rapid. In unlimed areas, the Lordstown soil is
very strongly acid or strongly acid in the surface layer
and subsoil. The Arnot soil is extremely acid to medium
acid in the surface layer and subsoil.

Most of the acreage of these soils and the Rock
outcrop is used for woodland and for wildlife habitat.
Some areas are used for permanent pasture and home-
sites. The unit has poor potential for farming and for
community development, but it has fair potential for
some types of recreational development.

Farm uses are affected by the moderately deep and
shallow depth to bedrock and by slope and rock out-
crops. The unit is not suited to cultivation with large
machinery. The rock outcrops hinder fertilizing and
mowing of pasture. Good ferilization and controlled
grazing are important in management.

Woodland productivity is moderately high on the Lord-
stown soil and poor on the Arnot soil. The rock outcrops
interfere with machine planting of tree seedlings. Logging
roads and skid trails need to be protected from erosion
by.drainage dips or water bars.

The shallow and moderately deep bedrock, slope, and
rock outcrops severely limit most urban uses of this unit.
Esthetic homesites are in some areas, but sites for
sewage disposal are very limiting. A vegetative cover
maintained on the site during construction helps prevent
erosion. Most areas have potential for paths and trails,
even though small stones and rock outcrops interfere
with this use. Capability subclass Vls.

LY—Lyons-Atherton complex, very stony. This
complex consists of deep, nearly level soils that formed
in glacial till- in depressions and along drainageways.
Considerable amounts of runoff from the adjacent drier
soils accumulate within these areas and cause ponding.
The -poorly drained and very poorly drained Lyons soil is
on margins of the areas and the poorly drained to very
poorly drained Atherton soil is in the middle. Slope
ranges from 0 to 3 percent but is mainly 0 to 1 percent.
Most areas are long and narrow in shape and are 5 to
50 acres in size.

This unit is made up of 55 percent Lyons very stony
silt loam, 30 percent Atherton very stony silt loam, and
15 percent other soils. Lyons and Atherton soils are in
such an intricate pattern that they are not shown sepa-
rately on the soil map.

Typically, the surface layer of the Lyons soil is very
dark grayish brown, very stony silt loam about 9 inches
thick. The upper part of the subsoil is firm, mottled, light
gray light clay loam. The lower part of the subsoil ex-
tends to a depth of about 32 inches. It is firm, mottled,
light brownish gray -gravelly loam. The substratum to a
depth of about 50 inches is mottled, dark grayish brown
gravelly loam.
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Typically, the surface layer of Atherton soil is very dark
gray, very stony silt loam about 7 inches thick. The
subsoil extends to a depth of about 30 inches. It is firm,
mottled, gray gravelly silty clay loam in the upper part;
and friable, mottled, brown gravelly loam in the lower
part. The underlying material to a depth of about 65
inches is stratified gray sand, gravel, and very gravelly
sandy loam.

Included within this unit are small areas of more silty
Canandaigua soils and more sandy Lamson soils near
the center of large basins and areas of somewhat poorly
drained Volusia and Red Hook soils on slight rises. Also
included are a few spots of Palms soils, small areas of
soils that have a surface layer of mucky silt loam in the
deeper parts of depressions; and a few areas of non-
stony soils. '

Undrained areas of these soils have water at or near
the surface late in fall, in winter, and early in spring.
Roots are confined mainly to the upper 10 to 15 inches
of the soil. As the water table recedes, a few roots
extend below this depth. Available water capacity of this
zone is low to very low, but generally there is ample
moisture for plant growth. Permeability in the Lyons soil
is moderate or moderately slow in the subsoil and is
slow or very slow in the substratum. Permeability in the
Atherton soil is moderate in the surface layer and subsoil
and is moderate or moderately slow in the substratum.
Runoff is very slow. The stones are subrounded or angu-
lar in shape and are 10 inches to almost 4 feet across.
The stones are 5 to 30 feet apart on the surface.

In uniimed areas, reaction in the Lyons soil is medium
acid to neutral in the surface layer and is slightly acid or
neutral in the subsoil. Reaction in the Atherton soil is
strongly acid to neutral in the surface layer and upper
part of the subsoil and is medium acid to mildly alkaline
in the lower part of the subsoil.

Most of the acreage of these soils is used for wood-
land and for wetland wildlife habitat. These soils have
poor potential for farming and for urban uses.

In the natural state, these soils are t0oo wet and stony
for cultivated crops. If these soils are adequately drained
and the stones are removed, they are suitable for crops.
Drainage outlets are difficult to locate in some areas.
Diversion terraces are needed in some areas to divert
surface runoff.

Woodland productivity is moderate. If these soils are
reforested, species that are tolerant of wetness are
needed. Wetness and surface stones cause difficulty in
machine planting of tree seedlings.

Wetness, stoniness, and slow or very slow permeabil-
ity in the Lyons soil are severe limitations for urban and
recreational uses. In some areas, these soils are suitable
for marshes and ponds, but each site needs to be inves-
tigated to be sure that water will not be lost through
porous layers in the Atherton soil after the water table is
lowered. Capability subclass Vlis.
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Ma—Madalin silty clay loam. This deep, poorly
drained and very poorly drained, nearly level soil formed
in lake-laid deposits of clay and silt. It is on broad flats or
in narrow drainageways in basins of old glacial lakes.
Slope ranges from 0 to 2 percent. Most areas are long
and narrow or oblong in shape and are 5 to more than
70 acres in size.

Typically, the surface layer is black silty clay loam
about 9 inches thick. The upper part of the subsoil ex-
tends to a depth of about 35 inches. It is very firm,
mottled, dark gray silty clay loam and silty clay. The
lower part of the subsoil extends to a depth of about 45
inches. It is firm, mottled, brown silty clay. The substra-
tum to a depth of 50 inches is mottled, dark yellowish
brown, varved silty clay and silty clay loam.

Included with this soil in mapping are areas of Rhine-
beck, Odessa, and Churchville soils that are better
drained than this Madalin soil and are at a slightly higher
elevation; several areas of this soil that are in associated
areas of Churchville and Cayuga soils that are in the
towns of New Paltz, Gardiner, and Shawangunk and are
underlain with firm glacial till at a depth of 3-1/2 to 6
feet; and some areas of Canandaigua soils. Also includ-
ed are small areas of soils that have a mucky surface
layer and are shown on the soil map by the swamp or
marsh spot symbol.

This soil has a seasonal high water table that is on or
just below the surface in winter, in spring, and in other
excessively wet periods. The depth of soil available for
roots depends upon the height of the water table. The
root zone is generally in the upper 10 to 18 inches,
unless the soil has been adequately drained. Available
water capacity in this zone is low. Permeability is moder-
ately slow in the surface layer and is slow in the subsoil
and substratum. Tilth in the silty clay loam surface layer
is a concern in most areas. This soil receives runoff from
surrounding soils and is often ponded during excessively
wet periods. Runoff is very slow. Reaction is slightly acid
or neutral in the surface layer and is slightly acid to
mildly alkaline in the subsoil.

This soil is not intensively used. Wetness is the out-
standing limitation. Most of the acreage is in woodland,
is idle, or is used for pasture. This soil has poor potential
for farming and good potential for wetland wildlife.

Undrained areas of this soil are too wet for cultivated
crops and are limited mainly to pasture. If adequately
drained, this soil is suitable for crops. Most areas are
difficult to drain, and drainage outlets are difficult to
locate in some areas. Open ditches and surface drains
are the most effective drainage practices because of the
slow permeability in the subsoil and substratum. Subsur-
face drains must be closely spaced to give uniform drain-
age. Maintenance of good tilth is difficult because the
soil is sticky when wet and fairly hard when dry. If the
soil is cultivated when wet, hard clods and a crusty
surface form. Standard management practices, for exam-
ple, minimum tillage, use of cover crops, incorporating
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crop residue into the soil, crop rotation, and good fertil-
ization, help to improve tilth and maintain the content of
organic matter.

Even though woodland productivity is poor, many
areas of this soil are suited to woodland and to wetland
wildlife habitat. Machine planting of tree seedlings is not
practical except during the drier part of the growing
season. Species that are tolerant of wetness need to be
selected for reforestation.

Prolonged wetness and slow permeability in the sub-
soil and substratum severely limit community develop-
ment and recreational uses. Even with artificial drainage
and protective coatings on the exterior walls of base-
ments, wet basements are common. Spread footings are
needed. Roads need artificial drainage and a very thick
subbase. In many areas this soil is a suitable site for
dugout ponds. Capability subclass IVw.

MdB—Mardin gravelly silt loam, 3 to 8 percent
slopes. This deep, gently sloping, moderately well
drained soil formed in glacial till. It is on convex hilltops
and slightly concave foot slopes on till plains. Most
areas of this soil are oblong in shape and are 5 to 30
acres in size.

Typically, the surface layer is dark brown, gravelly silt
loam, about 10 inches thick. The upper part of the sub-
soil extends to a depth of about 17 inches. It is friable,
yellowish brown gravelly silt loam that has mottles below
a depth of 14 inches. A thin, leached layer of firm,
mottled, pale brown gravelly loam 4 inches thick sepa-
rates the upper part of the subsoil from the lower part.
The lower part of the subsoil extends to a depth of 46
inches. It is a firm fragipan that is mottled, olive brown
gravelly light loam. The substratum is firm, mottled, yel-
lowish brown gravelly loam that extends to a depth of
about 56 inches.

Included with this soil in mapping are small areas of
somewhat poorly drained Volusia soils on foot slopes
and in depressions. These Volusia soils make up about
10 percent of some areas. Well drained Bath soils are
on slight rises and hilitops. Also included are narrow
strips of Lordstown and Manlius soils that have bedrock
at a depth of 20 to 40 inches.

Late in fall, in winter, and early in spring a temporary
seasonal high water table is perched above the slowly
permeable fragipan and substratum. Roots are mainly
confined in the 14 to 26 inches of soil above the fragi-
pan. Available water capacity of this zone is low to mod-
erate. Permeability is moderate above the fragipan and
slow in the fragipan and substratum. Runoff is medium.
In unlimed areas, reaction is very strongly acid to
medium acid above the fragipan and is very strongly acid
to slightly acid in the fragipan.

This soil has good potential for farming. Most of the
acreage is in fruit crops, cultivated crops, hay, and pas-
ture. This soil is not well suited to many community
development uses.
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This soil is suited to cultivated crops. Seasonal wet-
ness delays planting in some areas. Gravel and small
stones cause concern in cultivating some crops and can
cause excessive wear of machinery. Artificial drainage is
needed for best crop response, especially in areas of the
wetter included soils. Drainage of soils on foot slopes
can be improved by diverting surface water commonly
received from higher adjacent soils. Diversions and such
practices as contour farming, cover crops and minimum
tillage help to control erosion. Good fertilization, incorpo-
rating crop residue into the soil, tillage at the proper
moisture condition, and crop rotation help to improve tilth
and maintain the content of organic matter.

Fruit crops are suited to this soil. Soil compaction is a
continuous concern because spraying operations are
often performed during wet periods with heavy equip-
ment. Artificial drainage, maintaining good sod cover,
and use of lighter machinery with wider tire treads or use
of specially designed machinery help prevent soil com-
paction.

‘Woodland productivity is moderately high. Only a small
acreage of this soil is in woodland. Machine planting of
tree seedlings is practical on large areas of this soil.

Because of the seasonal high water table and the
slow permeability in the fragipan and substratum, this soil
has limitations for many urban uses. Effluent from septic
tank absorption fields seeps to the surface in this soil.
The soil has potential for most recreational uses in many
areas. Slow permeability and coarse fragments in the
surface layer are limitations for some of these uses.
Capability subclass lle.

MgB—Mardin-Nassau complex, 3 to 8 percent
slopes. This map unit consists of a deep, moderately
well drained Mardin soil and a shallow, somewhat exces-
sively drained Nassau soil. These gently sloping soils
formed in glacial till. They are commonly in areas that
have very low ridges that are cored by folded, shale,
slate, siltstone, and sandstone bedrock. The ridges are
generally oriented in a northeast-southwest direction.
The Mardin soil is in slightly concave areas between the
low ridges. The Nassau soil is on the tops and sides of
the bedrock ridges. Most areas are irregular in shape
and are about 10 to 1,000 acres in size.

‘This unit is made up of about 60 percent Mardin grav-
elly silt loam, 25 percent Nassau shaly silt loam, and 15
percent other soils. Mardin and Nassau soils are in such
an intricate pattern that they are not shown separately
on the soil map.

Typically, the surface layer of the Mardin soil is dark
brown gravelly silt ioam about 10 inches thick. The upper
part of the subsoil extends to a depth of about 17
inches. It is friable, yellowish brown gravelly silt loam that
has mottles below a depth of 14 inches. A thin leached
layer of firm, mottled, pale brown gravelly loam 4 inches
thick separates the upper part of the subsoil from the
lower part. The lower part of the subsoil extends to a
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depth of about 48 inches. It is a firm fragipan that is
mottled, olive brown gravelly light loam. Dark gray shale
bedrock is at a depth of about 48 inches.

Typically, the surface layer of the Nassau soil is brown
shaly silt loam about 6 inches thick. The upper part of
the subsoil extends to a depth of about 10 inches. It is
very friable, yellowish brown very shaly silt loam. The
lower part of the subsoil extends to a depth of 16 inches
and is friable, brown, very shaly silt loam. Dark gray
shale bedrock is at a depth of about 16 inches.

Included with these soils in mapping are small areas of
Volusia soils that are wetter than this Mardin soil and are
in slight depressions between ridges; narrow strips of
moderately deep Manlius soils and deep Bath soils that
are intermingled with the major soils throughout; and a
few rock outcrops that are on ridges. Most of the out-
crops and the wet spots are shown on the soil map by
special symbols. Also included in a strip about 3 miles
wide in the Wallkill and Shawangunk Kill Valleys are
moderately well drained Cambridge soils in the Mardin
position in the unit and few small areas of lake-deposited
Raynham, Churchville, Rhinebeck, Odessa, Cayuga,
Hudson, and Schoharie soils that are intermingled with
the Mardin soil between ridges.

The Mardin soil has a temporary seasonal high water
table that is perched above the slowly permeable fragi-
pan and substratum late in fall, in winter, and early in
spring. Roots are confined mainly to the 14- to 26-inch
zone above the fragipan. Available water capacity of this
zone is low to moderate. Depth to bedrock is more than
40 inches. Permeability is moderate above the fragipan
and is slow in the fragipan and substratum.

Roots in the Nassau soil are confined mainly to the 10
to 20 inches of soil above the bedrock. A few roots
penetrate fractures in the bedrock in some areas. Be-
cause of this shallowness to bedrock, available water
capacity is very low, and plants wilt quickly during dry
periods. The Nassau soil is moderately permeable.

Runoff is medium from both soils. In unlimed areas,
the Mardin soil is very strongly acid to medium acid
above the fragipan and is very strongly acid to slightly
acid in the fragipan. In the Nassau soil, the surface layer
and subsoil are very strongly acid or strongly acid.

These soils have fair potential for farming. Most of the
acreage is in fruit crops, cultivated crops, hay, pasture,
or woodland. The variable depth to bedrock, the slow
permeability in the fragipan, and the seasonal wetness of
the Mardin soil limit intensive use.

The undulating topography, occasional bedrock out-
crops, and gravel and shale fragments hinder tillage.
Available water capacity varies within short distances.
The uneven topography is not suited to conservation
practices other than sod-forming crops, minimum tillage,
use of cover crops, and incorporating crop residue into
the soil. Tillage at the proper moisture condition, crop
rotation, and good fertilization help to improve tilth and
maintain the content of organic matter. Seasonal wet-
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ness of the Mardin soil delays planting in some areas.
The included wetter soils need artificial drainage. The
bedrock ridges make drainage difficult in many areas.

Fruit crops are suited to these soils if irrigation is
available. During dry years, the very low available water
capacity of the Nassau soils affects the size of fruit
crops. Soil compaction is a continuous concern on the
Mardin soil because spraying operations are often per-
formed during wet periods with heavy equipment. Artifi-
cial drainage, maintaining good sod cover, and use of
lighter machinery with wider treads or use of specially
designed machinery help to prevent soil compaction.

Woodland productivity is moderately high on the
Mardin soil and poor on the Nassau soil. Machine plant-
ing of tree seedlings is practical on large areas of these
soils.

The variable depth to bedrock; the dense, slowly per-
meable fragipan; and seasonal wetness of the Mardin
soil limit community development and recreational uses.
The unit has potential for dwellings without basements if
public sewers are available. A vegetative cover main-
tained on the site helps prevent erosion. Capability sub-
class llle.

Mn—Menlo silt loam. This deep, very poorly drained,
nearly level soil formed in glacial till. It is in concave
depressions and along drainageways on glacial till plains.
This soil receives a large amount of runoff from adjacent
higher areas. Slope ranges from 0 to 3 percent. Most
areas are long and narrow in shape and are 5 to 25
acres in size.

Typically, the surface layer is very dark gray silt loam
about 8 inches thick. The subsurface layer is leached,
mottled, light gray gravelly fine sandy loam about 5
inches thick. The subsoil extends to a depth of about 45
inches. It is a very firm and brittle, mottled, dark yellow-
ish brown gravelly fine sandy loam fragipan. The substra-
tum is dark yellowish brown gravelly fine sandy loam that
extends to a depth of 60 inches.

Included with this soil in mapping are small areas of a
soil that is similar to this Menlo soil but does not have a
fragipan and areas of Atherton, Canandaigua, Paims,
and Lamson soils that are along drainageways and in
the middle of the larger basins. Also included are Scriba
and Morris soils on foot slopes, toe slopes, and low
knolls.

This soil has a perched seasonal high water table that
is on or just below the surface late in fall, in winter, in
spring, and in other excessively wet periods. Because of
wetness, this soil remains cold until late in spring, and
plants grow slowly until the middle of May. Roots are
confined mainly to the 12 to 25 inches of soil above the
slowly or very slowly permeable fragipan and substratum.
Available water capacity of this zone is low. Plants on
this soil are rarely affected by lack of moisture. Perme-
ability is moderate above the fragipan. Runoff is very
slow. In unlimed areas, reaction is extremely acid to
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medium acid in the surface layer and is strongly acid to
slightly acid in the fragipan and substratum.

This soil is not intensively used. Most of the acreage is
used for pasture and woodland. This soil has poor po-
tential for farming and for urban and recreational uses. It
has good potential for wetland wildlife habitat.

Undrained areas of this soil are too wet for cultivated
crops and are limited mainly to pasture or woodland. If
this soil is adequately drained, it is suitable for crops.
Most areas are difficult to drain. Open ditches and sur-
face drains are the most effective practices to improve
drainage because of the slow or very slow permeability
in the fragipan and substratum. Subsurface drains must
be closely spaced to give uniform drainage. Diversion
terraces can be used in some cases to divert runoff from
adjacent higher areas. Standard management practices,
for example, minimum tillage, grazing at the proper mois-
ture condition, incorporating crop residue into the soil,
crop rotation, and good fertilization help to improve tilth
and maintain the content of organic matter.

Woodland productivity is poor. Wetness causes diffi-
culty in machine planting of tree seedlings. Species that
are tolerant of wetness need to be selected for refores-
tation.

Prolonged wetness and slow or very slow permeability
in the fragipan and substratum are severe limitations for
community development and recreational uses. Even
with artificial drainage and protective coatings on the
exterior walls of basements, wet basements are
common. In many areas this soil is a suitable site for
dugout ponds. Capability subclass 1Vw.

MO—Menlo very bouldery soils. These deep, very
poorly drained, nearly level soils formed in glacial till.
They are in concave depressions and along drain-
ageways on glacial till plains. These soils receive a large
amount of runoff from adjacent higher areas. The sur-
face layer is very bouldery silt loam, very bouldery loam,
or very bouldery fine sandy loam. Slope ranges from 0 to
3 percent. Most areas are oblong or irregular in shape
and are 10 to 60 acres in size.

Typically, the surface layer in a wooded area is black,
very bouldery silt loam about 2 inches thick. The subsur-
face layer is leached, mottled, light gray gravelly fine
sandy loam 11 inches thick. The subsoil extends to a
depth of about 30 inches. It is a very firm and brittle,
mottled, dark yellowish brown gravelly fine sandy loam
fragipan. The substratum is dark yellowish brown gravelly
fine sandy loam that extends to a depth of about 50
inches.

Included with these soils in mapping are small areas of
Atherton, Canandaigua, Palms, and Lamson soils along
drainageways and in the middle of larger basins. These
inciuded soils make up as much as 20 percent of some
areas. Also included are areas of Scriba and Morris soils
on foot slopes, toe slopes, and low knolls; a few small
areas of nonbouldery and extremely bouldery soils; and
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small areas of soil that are similar to Menlo soils but
have bedrock at a depth of 20 to 40 inches.

These soils have a perched seasonal high water table
that is on or just below the surface late in fall, in winter,
in spring, and in other excessively wet periods. Because
of wetness, these soils remain cold until late in spring,
and plants grow slowly until the middle of May. Roots
are mainly confined to the 12 to 25 inches of soil above
the slowly or very slowly permeable fragipan and sub-
stratum. Available water capacity of this zone is low.
Plants on these soils are rarely affected by lack of water.
Permeability is moderate above the fragipan. Runoff is
very slow. Boulders cover 0.1 to 3 percent of the surface
of these soils. They are mainly 2 to 6 feet across and 1
to 2 feet thick, but some are smaller and a few larger.
Distance between boulders varies but is generally 5 to
30 feet. In unlimed areas, reaction is extremely acid to
medium acid in the surface layer and is strongly acid to
slightly acid in the fragipan and substratum.

Most of the acreage of these soils is used for wood-
land and for wildlife habitat. These soils have poor po-
tential for farming and for urban and recreational uses.
They have good potential for wetland wildlife habitat.

These soils are too wet and bouldery for cultivated
crops. Some areas are used for pasture of poor quality.
The boulders are severe limitations to the use of large
machines in fertilizing and mowing. Most areas are diffi-
cult to drain. Open ditches and surface drains are the
most effective practices to improve drainage because of
the slow or very slow permeability in the fragipan and
substratum. Subsurface drains need to be very close
together to give uniform drainage. Controlled grazing
helps to maintain good soil tilth.

Woodland productivity is poor. Wetness and surface
boulders present difficulty in machine planting of tree
seedlings. Species that are tolerant of wetness need to
be selected for reforestation.

These soils generally are not used for community de-
velopment and recreational uses because of the pro-
longed wetness, surface boulders, and slow or very slow
permeability in the fragipan. In many areas these soils
are a suitable site for dugout ponds. Capability subclass
Vlls.

Mr—Middlebury silt loam. This deep, nearly level,
moderately well drained and somewhat poorly drained
soil formed in alluvium derived mainly from shale and
sandstone with some lime-bearing material. It is on first
bottoms and is subject to flooding. Slope ranges from 0
to 2 percent. Most areas are long and narrow in shape
and are 5 to 25 acres in size. '

Typically, the surface layer is dark brown silt loam
about 8 inches thick. The subsoil extends to a depth of
about 25 inches. The upper 5 inches is friable, brown silt
loam; the next 7 inches is friable, mottled, dark yellowish
brown loam; and the lower 5 inches is very friable, mot-
tled, dark brown fine sandy loam. The substratum ex-
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tends to a depth of about 52 inches. The upper 6 inches
is mottled, dark brown fine sandy loam; the next 8
inches is mottled, yellowish brown sandy loam; and the
lower 9 inches is grayish brown and yeliowish brown,
stratified gravelly sandy loam.

Included with this soil in mapping are narrow strips of
well drained Tioga soils that are in slightly higher, nearly
level areas; narrow strips of Wayland soils that are
wetter than this Middlebury soil and are in low areas; a
few areas of soils that are in small stream valleys and
that have a surface layer of gravelly silt loam or gravelly
loam; and small areas of soils that have a surface layer
of loam. Also included are a few small areas of more
silty Teel soils on flood plains and narrow strips of Scio
soils on stream terraces.

This soil may be flooded at any time of the year, but it
generally is flooded for brief periods when runoff is
heavy in winter and in spring. A seasonal high water
table is at a depth of 6 to 24 inches late in winter, in
spring, and in other excessively wet periods. Roots are
controlled by the water table and are confined mainly in
the upper 24 inches. Available water capacity of this
zone is moderate. Permeability is moderate throughout
the soil. Runoff is slow or very slow. In unlimed areas,
reaction is strongly acid or medium acid in the surface
layer and is medium acid to neutral at a depth of 40
inches.

Most of the acreage of this soil is used for crops,
pasture, and woodland. This soil has good potential for
farming, but it has poor potential for most community
developments.

This soil is suited to crops, hay, and pasture. Special
crops can be grown, but flooding may result in crop loss
in some years. Flooding and seasonal wetness are the
main limitations. Spring planting is delayed because of
wetness. Artificial drainage increases yields and widens
the choice of crops. Because of the frost and flooding
hazards, this soil is not suited to orchards and vineyards.
Keeping the soil from crusting after rains and maintaining
tilth and a high level of fertility are also main manage-
ment concerns. Minimum tillage, incorporating crop resi-
due into the soil, use of cover crops, and tiling and
harvesting at the proper moisture condition are important
in management. Soil compaction is a concern where this
soil is used for sweet corn because harvesting is. some-
times performed during wet periods. Use of lighter ma-
chinery with wider tire treads or use of specially de-
signed machinery helps prevent soil compaction.

Woodland productivity is high. Machine planting of tree
seedlings is practical on this soil.

The hazard of flooding and seasonal wetness seriously
limit community developments. This soil has potential for
such recreational uses as paths and trails, golfing, and
boating. Recreational buildings need to be anchored
when constructed on the flood plain. This soil is a good
source of topsoil. Capability subclass llw.
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MTB—Morris-Tuller complex, very bouldery, gently
sloping. This map unit consists of deep, somewhat
poorly drained Morris soils and shallow, somewhat poorly
drained to poorly drained Tuller soils. These soils formed
in glacial till on glaciated uplands. Relief is affected by
bedrock. Areas are in depressions or on benches on
hillsides and foot slopes of mountains. The Morris soils
are mainly in the middle of slight depressions and on the
upper part of benches. The Tuller soils are on slope
breaks on benches and the periphery of depressions.
Areas are mainly long and narrow or oblong in shape
and are 5 to 50 acres in size.

This unit is made up of about 45 percent Morris very
bouldery silt loam and very bouldery loam, 30 percent
Tuller very bouldery loam and very bouldery silt loam,
and 25 percent other soils. Morris and Tuller soils are in
such an intricate pattern that they are not shown sepa-
rately on the soil map.

Typically, the surface layer of the Morris soil is very
dark grayish brown, very bouldery silt loam about 4
inches thick. The subsurface layer is leached, mottled,
grayish brown flaggy silt loam 6 inches thick. The upper
part of the subsoil extends to a depth of about 18
inches. It is friable, mottled, brown flaggy silt loam. The
lower part of the subsoil extends to a depth of 54
inches. It is a very firm, mottled, reddish brown gravelly
loam fragipan. The substratum is reddish brown gravelly
loam that extends to a depth of 60 inches.

Typically, the surface layer of the Tuller soil is very
dark grayish brown very bouldery silt loam about 7
inches thick. The subsoil extends to a depth of about 18
inches. It is friable, mottled, light brownish gray flaggy silt
loam in the upper part and firm, mottled, brown, very
flaggy very fine sandy loam in the lower part. Very dark
gray sandstone bedrock is at a depth of about 18
inches.

Included with these soils in mapping are narrow strips
of rock outcrop and moderately deep, somewhat poorly
drained soils that are similar to the Morris soil but have
bedrock at a depth of 20 to 40 inches. These included
soils are in an intermediate position between Tuller and
Morris soils on the landscape. Most areas have slopes
of 0 to 3 percent and 8 to 15 percent. Small areas of
Menlo soils are included in depressions. The Morris soils
do not occur in the unit in the Shawangunk Mountains or
on the plateau adjacent to the Catskill Mountains. In
these areas, Scriba soils are with the Tuller soils. Also
included are some spots of Red Hook soils and Alluvial
land along small streams and narrow strips of Arnot,
Lordstown, Oquaga, Wellsboro, and Wurtsboro soils that
are better drained than these Morris and Tuller soils.

Late in fall, in winter, and early in spring, the Morris
soils have a perched seasonal high water table above
the fragipan at a depth of 6 to 18 inches. Roots are
confined mainly to the 12 to 22 inches of soil above the
fragipan and substratum. Available water capacity is low
to very low in this zone. Depth to bedrock is more than
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60 inches. Permeability is moderate above the fragipan
and is slow or moderately slow in the fragipan and sub-
stratum.

The Tuller soils have a perched seasonal high water
above the bedrock at a depth of 6 to 18 inches late in
fall, in winter, in spring, and early in summer. Late in
summer and early in fall, these soils sometimes become
very dry because the root zone is confined to the 10 to
20 inches of soil above the bedrock. Available water
capacity is very low to low. Permeability is moderate in
the surface layer and is slow in the subsoil. Runoff is
medium.

Boulders are mainly 2 to 6 feet across and 1 to 2 feet
thick, but some are smaller and a few are larger. Dis-
tance between boulders varies but is generally 5 to 30
feet. Bouiders cover about 0.1 to 3 percent of the sur-
face of these soils. In unlimed areas, the Morris soils are
very strongly acid to medium acid in the surface layer
and upper part of the subsoil and are strongly acid to
slightly acid in the fragipan. The Tuller soils are very
strongly acid to medium acid throughout.

Most of the acreage of this unit is used for woodland
and for wildlife habitat to which it is best suited. This unit
has poor potential for farming and for urban and recre-
ational uses.

These soils are too bouldery for cultivation. A few
areas are used for hay and permanent pasture, but the
boulders present severe limitations to the use of large
machines in fertilizing and mowing. If boulders are re-
moved, undrained areas are suited to mixtures of
grasses and water-tolerant legumes for hay and pasture,
but keeping soil compaction to a minimum and maintain-
ing desirable forage stands are difficult. Improvement of
drainage is very difficult because .of the shallow depth to
bedrock of the Tuller soils. Blasting of bedrock is neces-
sary for most drainage outlets.

Woodland productivity is moderately high on the
Morris soils and poor on the Tuller soils. The boulders
present difficulty in machine planting of tree seedlings.
Wetness limits the suitability of these soils for some
species.

The seasonal high water table, boulders, slow or mod-
erately slow permeability, and shaliow depth to bedrock
of the Tuller soils severely limit most community devel-
opment and recreational uses. The soils are better suited
to dwellings without basements than to those with base-
ments. Blasting of bedrock is generally required for in-
stallation of underground utilities. Capability subclass
Vils.

NBF--Nassau-Bath-Rock outcrop complex, very
steep. This map unit consists of shallow, somewhat ex-
cessively drained Nassau soils; deep, well drained Bath
soils; and Rock outcrop, or bedrock exposures that are
intermingled mainly with the Nassau soils. These soils
formed in glacial till. The Nassau soil generally is on the
upper one-half to two-thirds of the slope, and the Bath
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soil is on the lower part. Rock outcrop is on the hillsides,
valleysides, and mountains. Slope ranges from 35 to 65
percent. Most areas are long and narrow in shape and
are 10 to 100 acres in size.

This unit is made up of about 40 percent Nassau shaly
silt loam and very shaly silt loam, 25 percent Bath grav-
elly silt loam and gravelly loam, 20 percent Rock out-
crop, and 15 percent other soils. These soils and the
Rock outcrop form such an intricate pattern that they are
not shown separately on the soil map.

Typically, the surface layer of the Nassau soil is brown
shaly silt loam about 3 inches thick. The upper part of
the subsoil extends to a depth of 10 inches. It is very
friable, yellowish brown, very shaly silt loam. The lower
part of the subsoil extends to a depth of 16 inches and
is friable, brown, very shaly silt loam. Dark gray shale
bedrock is at a depth of about 16 inches.

Typically, the surface layer of the Bath soil is brown
gravelly silt loam about 4 inches thick. The upper part of
the subsoil extends to a depth of about 26 inches. It is
friable, yellowish brown gravelly loam. The lower part of
the subsoil extends to the dark gray shale bedrock at a
depth of about 48 inches and is a firm, dark yellowish
brown, gravelly loam fragipan.

Included with these soils in mapping are the moderate-
ly deep Manlius soils and shallow Arnot soils that are
intermingled with the major soils throughout the unit and
areas of Valois soils that are on the lower part of some
slopes. Also included are small areas of Hoosic soils
that formed in glacial outwash; Hudson and Schoharie
soils that formed in lake deposits and are on valley
walls; and many areas of soils that have slopes of 25 to
35 percent.

Roots in the Nassau soils are confined to the 10 to 20
inches of soil above the bedrock. A few roots penetrate
fractures in the bedrock in some areas. Because of shal-
lowness to bedrock, available water capacity is very low,
and plants wilt quickly during dry periods. Permeability is
moderate in the Nassau soils.

The Bath soils generally have free water above the
fragipan for short periods late in fall, in winter, and early
in spring. Roots are confined mainly to the 26- to 38-inch
zone above the slowly permeable fragipan. Available
water capacity is moderate. Depth to bedrock is more
than 40 inches. Permeability is moderate in the surface
layer and in the upper part of the subsoil.

- Runoff is very rapid. In unlimed areas, the surface
layer and subsoil of the Nassau soils are very strongly
acid or strongly acid. The surface layer and subsoil of
the Bath soils are very strongly acid to medium acid.

Most areas of this unit are used for woodland and for
wildlife habitat. The soils have poor potential for farming
and for urban developments. Undisturbed areas are
better suited to uses that keep them in their natural state
than to most other uses. A few areas are scenic spots
and have potential for recreational developments.
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The slope, many bedrock outcrops, and variable depth
to bedrock limit the use of these soils for crops and
pasture.

Woodland productivity is poor on Nassau soils and
moderately high on Bath soils. Use of equipment is lim-
ited because of slope. Seedling mortality is high on the
Nassau soils because of droughtiness.

The very steep slope, rock outcrops, and the shallow
depth to bedrock of the Nassau soils make construction
for urban uses difficult. The hazard of erosion is high
when vegetation is removed. Trails in recreational areas
need to be protected from erosion and established
across the slope wherever possible. Capability subclass
Vlis.

NMC-—Nassau-Manlius shaly silt loams, rolling. This
map unit consists of a shallow, somewhat excessively
drained Nassau soil and a moderately deep, well drained
and excessively drained Manlius soil. This unit is mainly
on ridges. Relief is affected by bedrock and is very
irregular. When viewed from a distance, large areas have
a billowy appearance. The soils formed in glacial till.
Generally, the Nassau soil is on the sides of ridges and
ridgetops, and the Manlius soil is in the areas between
ridges. Broad ridgetops contain both soils. Slope ranges
from 5 to 16 percent. Most areas are 50 to 300 acres in
size.

This unit is made up of about 40 percent Nassau shaly
silt loam, 35 percent Manlius shaly silt loam, and 25
percent other soils and rock outcrops. These Nassau
and Manlius soils are 1in such an intricate pattern that
they are not shown separately on the soil map.

Typically, the surface layer of the Nassau soil is brown
shaly silt loam about 6 inches thick. The upper part of
the subsoil extends to a depth of 10 inches. It is very
friable, yellowish brown very shaly silt loam. The lower
part of the subsoil extends to a depth of about 16 inches
and is friable, brown very shaly silt loam. Dark gray
rippable shale bedrock is at a depth of about 16 inches.

Typically, the surface layer of the Manlius soil is dark
brown shaly silt loam about 6 inches thick. The upper
part of the suboil extends to a depth of about 15 inches.
It is very friable, light olive brown shaly silt loam. The
lower part of the subsoil extends to a depth of 22 inches
and is very friable, dark yellowish brown very shaly silt
loam. The substratum to a depth of about 32 inches is a
mass of fine shale fragments with thin brown silt loam
coatings. The dark grayish brown, fractured, rippable
shale bedrock is at a depth of about 32 inches.

Included with this unit in mapping are narrow strips of
deep, well drained Valois and Bath soiils that are be-
tween the ridges and on foot slopes; many areas of soils
that have slopes of 2 to 5 percent and 16 to 25 percent;
and small areas of very shallow soils that are similar to
the Nassau soil but have bedrock at a depth of 5 to 10
inches and are on ridgetops. Also included are a few
areas of rock outcrops and areas of the deep, well
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drained and somewhat excessively drained Chenango
soils along intermittent streams. Some very stony areas
are shown on the soil map with stone symbols.

The root zone is confined to the 10 to 20 inches of
soil above the bedrock in the Nassau soils. A few roots
penetrate fractures in the bedrock in some areas. Be-
cause of shallowness to bedrock, available water capac-
ity is very low, and plants wilt quickly during dry periods.
Available water capacity is low to moderate in the 20- to
40-inch root zone above the shale bedrock in the Man-
lius soil. Excavations in the shale bedrock can be made
by ripping with a heavy bulldozer or similar construction
equipment. Other bedrock formations that are below the
shale generally require blasting. Permeability is moderate
in both soils. Runoff is medium to very rapid. In unlimed
areas, the surface layer and subsoil of the Nassau soils
is very strongly acid or strongly acid. The Manlius soil is
extremely acid to strongly acid in the surface layer and is
very strongly acid to medium acid in the subsoil.

This unit is used mainly for woodland and for wildlife
habitat. A few areas are used for hay and pasture. Be-
cause of droughtiness, depth to bedrock, and irregular
topography the soils have poor potential for farming.
They have potential for some types of recreational devel-
opment. _

Because of droughtiness and a limited root zone, the
soils are poorly suited to fruit crops, pasture, and hay-
land. lrrigation, addition of organic matter, and proper
liming and fertilization are necessary for adequate pro-
duction of forage crops. _

Woodland productivity is poor on Nassau soils and
moderately high on Manlius soils. Seedling mortality is
high on the Nassau soil because of droughtiness.

These soils have limitations for most urban uses be-
cause of slope and the. depth to bedrock. There are
some esthetic homesites, but the bedrock can be very
limiting. ‘A vegetative cover maintained on the site helps
to prevent erosion. This unit has potential for some rec-
reational uses even though the shallow depth to bed-
rock, - slope, and shale fragments on the surface layer
present limitations for some uses. Capability subclass
Vls.

NNF-—Nassau-Manlius, complex, very steep. This
map unit consists of shallow, somewhat excessively
drained Nassau soils and a moderately deep, well
drained and excessively drained Manlius soil. This unit is
mainly. on mountainsides. The soils formed in glacial till.
Nassau soils generally are on the upper part of side
slopes, and the Manlius soil is on the lower part. Slope
ranges from 35 to 65 percent. Areas are mainly long and
narrow in shape, but some areas are broad. They are
100 to 600 acres in size.

This unit is made up of about 35 percent Nassau shaly
silt loam and very shaly silt loam, about 35 percent
Manlius shaly sit loam, and 30 percent other soils and
Rock outcrop. These Nassau and Manlius soils are in
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such an intricate pattern that they are not shown sepa-
rately on the soil map.

Typically, the surface layer of the Nassau soil is brown
shaly silt loam about 3 inches thick. The upper part of
the subsoil extends to a depth of 10 inches. It is very
friable, yellowish brown very shaly silt loam. The lower
part of the subsoil extends to a depth of 16 inches and
is friable, brown very shaly silt loam. Dark gray rippable
shale bedrock is at a depth of about 16 inches.

Typically, the surface layer of the Manlius soil is very
dark brown shaly silt loam about 2 inches thick. The
upper part of the subsoil extends to a depth of about 15
inches and is very friable, light olive brown shaly silt
loam. The lower part of the subsoil extends to a depth of
22 inches and is very friable, dark yellowish brown very
shaly silt loam. The substratum to a depth of about 32
inches is a mass of fine shale fragments that has thin
brown silt loam coatings. Dark grayish brown fractured,
rippable shale bedrock is at a depth of about 32 inches.

Included with this unit in mapping are deep, well
drained Valois and Bath soils that are on foot slopes;
small areas of very shallow soils that are similar to
Nassau soils but have bedrock at a depth of 5 to 10
inches and are on the upper part of slopes; and many
areas of soils that have slopes of 25 to 35 percent. Rock
outcrop makes up 5 to 10 percent of this unit and is
intermingled mainly with the Nassau soils.

The root zone is confined to the 10 to 20 inches of
soil above the bedrock in Nassau soils. A few roots
penetrate fractures in the bedrock in some areas. Be-
cause of this shallowness to bedrock, available water
capacity is very low and plants wilt quickly during dry
periods. Available water capacity is low to moderate in
the 20- to 40-inch root zone above the shale bedrock in
the Manlius soil. Excavations can be made by ripping
with a heavy bulldozer or similar construction equipment.
Other bedrock formations that are below the shale gen-
erally require blasting. Runoff is very rapid.

Permeability is moderate in both soils. In unlimed
areas of Nassau soils, the surface layer and subsoil are
very strongly acid or strongly acid. Manlius soils are
extremely acid to strongly acid in the surface layer and
are very strongly acid to medium acid in the subsoil.

Slope dominates the capabilities of this unit. This unit
is used mainly for woodland and for wildlife. habitat. it
has poor potential for farming, but- it has potential for
some types of recreational development.

The very steep slope, droughtiness, and limited root
zone are very severe limitations for farming.

Woodland productivity is poor on the Nassau soils and
moderately high on the Manlius soil. Use of equipment is
limited because of slope. Seedling mortality is high on
the Nassau soils because of droughtiness.

The very steep slope and bedrock within 40 inches of
the surface make construction for urban uses difficult.
The hazard of erosion is high when vegetation is re-
moved. Some of the higher areas could be developed as
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lookout points. Trails in recreational areas need to be
protected from erosion and established across the slope
wherever possible. Capability subclass Viis.

NOD—Nassau-Rock outcrop complex, hilly. This
map unit consists of a shallow, somewhat excessively
drained Nassau soil and Rock outcrop on ridges. The
ridges are cored by folded, shale, slate, and sandstone
bedrock. The Nassau soil formed in glacial till. It is on
broad ridgetops and between ridges. Rock outcrop is
mainly on ridgetops. Slope is mainly 10 to 25 percent,
but ranges from 10 to 30 percent. Areas are mainly long
and narrow or oblong in shape and are 25 to 150 acres
in size.

This unit is made up of about 55 percent Nassau shaly
silt loam, 20 percent Rock outcrop, and 25 percent other
soils. The Nassau soil and Rock outcrop are in such an
intricate pattern that they are not shown separately on
the soil map.

Typically, the surface layer of the Nassau soil is brown
shaly silt loam about 6 inches thick. The upper part of
the subsoil extends to a depth of 10 inches. It is very
friable, yellowish brown very shaly silt loam. The lower
part of the subsoil extends to a depth of 16 inches and
is friable brown very shaly silt loam. Dark gray shale
bedrock is at a depth of about 16 inches.

Included with this unit in mapping are moderately
deep, well drained and excessively drained Manlius soils
that are between ridges; some areas of soils that are
very stony; and small areas of very shallow soils that are
similar to the Nassau soil but have bedrock at a depth of
5 to 10 inches and are near rock outcrops. Also included
are well drained Bath and moderately well drained
Mardin soils that are on foot slopes and between ridges
in some areas. Many areas of soils have slopes of 4 to
10 percent.

The root zone in the Nassau soil is confined to the 10
to 20 inches of soil above the bedrock. A few roots
penetrate fractures in the bedrock in some areas. Be-
cause of shallowness to bedrock, available water capac-
ity is very low, and plants wilt quickly during dry periods.
Permeability is moderate. Runoff is medium to very rapid.
In unlimed areas, the surface layer and subsoil are very
strongly acid or strongly acid.

This unit is used mainly for woodland and for wildlife
habitat. A few areas are in unimproved native pasture.
The unit has poor potential for farming and urban devel-
opment. It has potential for paths and trails.

Farm uses are affected by the droughtiness, shallow
depth to bedrock, rock outcrops, and slope. Numerous
outcrops make cultivation extremely difficult. They also
hinder fertilizing and mowing of pasture.

Woodland productivity is poor on the Nassau soil.
Seedling mortality is high. The rock outcrops interfere
with machine planting of tree seedlings.

Urban uses are severely limited by the bedrock expo-
sures, shallow depth to bedrock, and slope. Large quan-
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tities of fill generally are needed for disposal of septic
tank effluent. In some cases, effluent from septic tanks
moves over the bedrock to streams or comes to the
surface at very shallow areas. A vegetative cover main-
tained on the site during consturction helps to prevent
erosion. Capability subclass Vlis.

OdA—Odessa silt loam, 0 to 3 percent slopes. This
deep, somewhat poorly drained, nearly level soil formed
in lake-laid deposits of clay and silt. It is on broad flats or
along drainageways on glacial lake plains. Areas along
drainageways are long and narrow in shape and are 5 to
25 acres in size. These areas receive runoff from adja-
cent soils. Areas on broad flats are irregular in shape
and are as much as 120 acres in size.

Typically, the surface layer is very dark grayish brown
silt loam about 8 inches thick. The subsoil extends to a
depth of about 38 inches. The upper 9 inches of the
subsoil is firm, mottled, yellowish brown and brown silty
clay loam; the next 17 inches is very firm, mottled, dark
brown and reddish brown silty clay; and the lower 4
inches is very firm, reddish brown and yellowish brown,
varved silty clay and silty clay loam. The substratum to a
depth of about 50 inches is reddish brown and yellowish
brown, varved silty clay and silty clay loam.

Included with this soil in mapping are small areas of
Schoharie soils that are drier than this Odessa soil and
are on low knolls; long narrow strips of wetter Madalin
and Canandaigua soils that are in depressions and along
drainageways; in the Pataukunk section of the county, a
few areas of soil that have 8 to 30 inches of gravelly
loam outwash, similar to the surface layer and upper part
of the subsoil in Red Hook soils, over lake sediments;
and a few areas of soil near Olive Bridge that have a
surface layer of gravelly loam or gravelly silt loam. Also
included are small areas of the silty Raynham soils.

This soil has a perched seasonal high water table at a
depth of 6 to 18 inches in winter, in spring, and in other
wet periods. The depth of soil available for rooting is
related to the height of the water table and is mainly in
the upper 15 to 24 inches. As the water table recedes, a
few roots penetrate to a greater depth. Available water
capacity is moderate in the root zone. Permeability is
moderately slow in the surface layer, is slow or very slow
in the subsoil, and is very slow in the substratum. This
soil needs to be cultivated at a proper moisture condition
because it is sticky when wet and fairly hard when dry.
Runoff is slow. Reaction is medium acid to neutral in the
surface layer and is medium acid to mildly alkaline in the
subsoil.

Most of the acreage of this soil is used for hay, pas-
ture, and woodland. Some areas are used for intertilled
crops, and others are idle. This soil has fair potential for
farming and limited potential for urban and recreational
developments.

Drained areas of this soil are suited to cultivated
crops, hay, and pasture. Undrained areas can be used
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for hay and pasture, but keeping soil compaction to a
minimum and maintaining desirable forage stands are
difficult. Planting is delayed and the choice of crops
limited in these undrained areas. Wetness, slow or very
slow permeability, and the high content of clay and silt in
the subsoil limit the suitability of this soil for special
crops and fruit crops. Surface drainage is an important
practice on this soil, but establishing adequate drainage
outlets is a concern in some areas. Subsurface drains
must be closely spaced to give uniform drainage. Mainte-
nance of good tilth is difficult in intensively cultivated
areas. This soil needs to be cultivated at a proper mois-
ture condition because it is sticky when wet and hard
when dry. Hard clods and a crusty surface form if the
soil is cultivated when wet. Planting when the soil is very
dry generally results in poor seed germination. Standard
management practices, for example, minimum tillage,
use of cover crops, incorporating crop residue into the
soil, crop rotation, good fertilization, and planting and
harvesting at the proper moisture condition, help to im-
prove tilth and maintain the content of organic matter.

Undrained areas of this soil are suited to woodland
and to wildlife habitat. Woodland productivity is moder-
ately high. Machine planting of tree seedlings is practical
on this soil. Wetness limits the suitability of this soil for
some species.

Because of the perched seasonal high water table,
low strength of the soil, and very slow permeability, only
a small acreage of this soil is used for urban and recre-
ational uses. Many dwellings have wet basements. Foun-
dation drains and protective coatings on the exterior
walls of basements help prevent wet basements. Spread
footings are needed because of the low strength of the
soil. Specially designed septic tank absorption fields
need to be installed. Roads need artificial drainage and a
thick subbase. Capability subclass Illw.

OdB—Odessa silt loam, 3 to 8 percent slopes. This
deep, somewhat poorly drained, gently sloping soil
formed in lake-laid deposits of clay and silt. It mainly is
on very broad, low ridges with smooth slopes on glacial
lake plains and other landforms that are mantied with
lake sediment. Some areas are on gentle side slopes
along waterways. Areas are irregular in shape and are 5
to 60 acres in size.

Typically, the surface layer is very dark grayish brown
silt loam about 8 inches thick. The subsoil extends to a
depth of about 38 inches. The upper 9 inches of the
subsoil is firm, mottled, yellowish brown and brown silty
clay loam; the next 17 inches is very firm, mottled, dark
brown and reddish brown siity clay; and the lower 4
inches is very firm, reddish brown and yellowish brown,
varved silty clay and silty clay loam. The substratum to a
depth of about 50 inches is reddish brown and yellowish
brown, varved silty clay and silty clay loam.

Included with this soil in mapping are small areas of
Schoharie soils that are drier than this Odessa soil and
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are on the crests of low knolls; narrow strips of wetter
Madalin 'and Canandaigua soils that are in depressions
and waterways; and Churchville and Cayuga soils that
are in areas where the lacustrine deposits are 20 to 40
inches thick over glacial till. Also included are a few
areas of soil, between Olive Bridge and Big Indian, that
have a surface layer of gravelly loam or gravelly silt loam
and areas of Raynham soils that have less clay in the
subsoil than this Odessa soil.

This soil has a perched seasonal high water table at a
depth of 6 to 18 inches in winter, in spring, and in other
excessively wet periods. The depth of soil available. for
rooting is related to the height of the water table and is
mainly in the upper 15 to 24 inches. As the water table
recedes, a few roots penetrate to a greater depth. Avail-
able water capacity is moderate in the root zone. Perme-
ability is moderately slow in the surface layer, is slow or
very slow in the subsoil, and is very slow in the substra-
tum. This soil needs to be cultivated at a proper moisture
condition because it is sticky when wet and hard when
dry. Runoff is medium. Reaction is medium acid to neu-
tral in the surface layer and is medium acid to mildly
alkaline in the subsoil.

Most of the acreage of this soil is used for crops, hay,
pasture, and woodland. Some areas are idle. This soil
has fair potential for farming and limited potential for
urban and recreational developments.

Drained areas of this soil are suited to cultivated
crops, hay, and pasture. Wetness, high content of clay
and silt in the subsoil, and slow or very slow permeability
limit the suitability of this soil for crops planted early in
spring and for special crops and fruit crops. Control of
excess water is a major management need. Undrained
areas can be used for hay and pasture, but keeping soil
compaction to a minimum and maintaining desirable
forage stands are difficult. Surface drains and diversion
terraces generally are effective in removing excess sur-
face water. For adequate drainage, subsurface drains
must be closely spaced in this slowly permeable soil.
Controlling erosion and maintaining good tilth are difficult
in intensively cultivated areas. This soil needs to be
cultivated at a proper moisture condition because it is
sticky when wet and hard when dry. Hard clods and a
crusty surface form if the soil is cultivated when wet.
Planting when very dry generally results in poor seed
germination. Standard management practices, for exam-
ple, minimum tillage, contour farming, use of cover
crops, incorporating crop residue into the soil, crop rota-
tion, good fertilization, and planting and harvesting at the
proper moisture condition, help to improve tilth and main-
tain the content of organic matter.

Undrained areas of this soil are suited to woodland
and to wildlife habitat. Woodland productivity is moder-
ately high. Machine planting of tree seedlings is practical
on this soil. Wetness limits the suitability of this soil for
some species.
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Because of the perched seasonal high water table,
low strength, and very slow permeability, only a small
acreage of this soil is used for urban and recreational
uses. Many dwellings have wet basements. Foundation
drains and protective coatings on the exterior walls of
basements help prevent this wetness. Spread footings
are needed because of the low strength of the soil.
Specially designed septic tank absorption fields need to
be installed. Roads need artificial drainage and a thick
subbase. Erosion is a hazard during construction. Capa-
bility subclass Illw.

OgB—Oquaga channery silt loam, 3 to 8 percent
slopes. This moderately deep, well drained and exces-
sively drained, gently sloping soil formed in glacial till. It
is on benches and ridgetops where relief is affected by
bedrock. Most areas are long and narrow or irregular in
shape and are 10 to 40 acres in size.

Typically, the surface layer is dark reddish brown
channery silt loam about 7 inches thick. The friable,
reddish brown subsoil is channery silt loam in the upper
part and very channery loam in the lower part. Weak red
shale bedrock is at a depth of about 32 inches.

Included with this soil in mapping are small areas of
Arnot soils that have bedrock at a depth of 10 to 20
inches and small areas of Lackawanna, Valois, and
Wellsboro soils that are deeper than this Oquaga soil.
These soils make up as much as 20 percent of some
areas. Narrow strips of Morris and Tuller soils that are
wetter than this Oquaga soil are in slight depressions
and along drainageways. These wetter soils are com-
monly indicated on the soil map by the symbols for wet
spots and drainageways. Also included are a few areas
of bedrock outcrops.

Free water is above the bedrock for brief periods after
very rainy periods, but it is generally below a depth of 6
feet. The root zone consists of the 20 to 40 inches of
soil over bedrock. In many places where the soil is
shallower, especially over red shale, the upper layer of
the bedrock is fractured and interspersed with fine soil
particles. Plant roots obtain nutrients and moisture from
these cracks. Available water capacity is low to moder-
ate. Permeability is moderate. Runoff is medium. In un-
limed areas, reaction is extremely acid to medium acid
throughout the soil.

Many of the large farms have been abandoned, and
this soil is used for pasture and hay or is reverting to
forest. This soil has good potential for farming, but it has
limited potential for community developments.

This soil is suited to crops and pasture. It is not natu-
rally a highly productive soil, but it responds well to good
management practices, for example, liming and fertiliza-
tion. Flat stone fragments hinder some tillage and har-
vesting operations. Erosion is a hazard if this soil is
cultivated and not protected. Measures to conserve
moisture, improve tilth, and control erosion, for example,
minimum tillage, cover crops, incorporating crop residue
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into the soil, contour farming, and crop rotation are
needed.

Woodland productivity is moderately high. Machine
planting of tree seedlings is practical on this soil.

Bedrock at a depth of 20 to 40 inches limits this soil
for most community developments. Many areas have
esthetic qualities and panoramic views for homesites, but
sites for sewage disposal can be very limiting. Erosion is
a hazard during construction, especially on long unpro-
tected slopes. Many areas have potential for picnic and
camp areas even though flat stone fragments interfere
with these uses. Capability subclass lle.

OIC—0Oquaga and Lordstown channery silt loams,
8 to 15 percent slopes. This map unit consists of mod-
erately deep, sloping soils on ridgesides and ridgetops
and on mountainsides in glaciated uplands. The Oquaga
soil is well drained and excessively drained, and the
Lordstown soil is well drained. These soils formed in
glacial till and have sandstone, siltstone, or shale bed-
rock at a depth of 20 to 40 inches. Most areas are long
and narrow in shape and are 5 to 30 acres in size.

These soils rarely occur together. Individual areas gen-
erally consist of Oquaga channery silt loam or Lordstown
channery silt loam. The Oquaga soil is in the Catskill
Mountains, and the Lordstown soil is on the plateau
adjacent to the Catskill Mountains and in the Shawan-
gunk Mountains.

Typically, the surface layer of the Oquaga soil is red-
dish brown channery silt loam about 7 inches thick. The
friable, reddish brown subsoil is channery silt ioam in the
upper part and very channery loam in the lower part.
Weak red shale bedrock is at a depth of about 32
inches.

Typically, the surface layer of the Lordstown soil is
dark grayish brown channery silt loam about 8 inches
thick. The friable, yellowish brown subsoil is channery silt
loam in the upper part and channery loam in the lower
part. Gray sandstone bedrock is at a depth of about 32
inches.

Included with these soils in mapping are narrow strips
of Lackawanna, Swartswood, Valois, and Bath soils that
are deeper than these Oquaga and Lordstown soils;
small areas of Arnot soils and Rock outcrops that are on
slope breaks; and some large areas of a soil in the
Ulster Heights-Sundown section of the county that is
similar to the Lordstown soil but has gravelly fine sandy
loam in the subsoil. Also included are small areas of
wetter Scriba, Morris, and Tuller soils along drain-
ageways and in seeps.

These soils have free water above the bedrock for
brief periods after very rainy periods, but it is generally
below a depth of 6 feet. The root zone consists of 20 to
40 inches of moderately permeable soil over bedrock.
Available water capacity is low to moderate. Runoff is
rapid. In unlimed areas, ‘reaction is extremely acid to
medium acid throughout the Oquaga soil. The Lordstown
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soil is very strongly acid or strongly acid in the surface
layer and subsoil.

Most of the acreage of these soils is used for hay,
pasture, and woodland. A few areas are cultivated.
These soils have fair potential for farming and limited
potential for community developments. Many areas have
potential for recreational developments.

These soils are suited to crops and pasture. Slope,
however, causes some difficulty in farming operations.
Flat stone fragments hinder tillage. Good response can
be expected from applications of lime and fertilizer. Pre-
vention of erosion is a major concern, especially if
slopes are long. Standard management practices, for
example, contour farming, minimum tillage, use of cover
crops, incorporating crop residue into the soil, and crop
rotation, help to control erosion, improve tilth, and main-
tain the content of organic matter.

Woodland productivity is moderately high. Machine
planting of tree seedlings is practical on these soils.
Logging roads and skid trails need drainage dips or
water bars to protect them from erosion.

The slope and bedrock at a depth of 20 to 40 inches
are limitations for community developments. Many areas
have esthetic qualities and panoramic views for home-
sites, but sites for sewage disposal can be very limiting.
Blasting of bedrock is generally required for most urban
developments. Erosion is a hazard during construction. A
vegetative cover maintained on the site during construc-
tion helps to prevent erosion. Flat stone fragments inter-
fere with most recreational uses. Capability subclass llle.

ORC—Oquaga-Arnot-Rock outcrop complex, slop-
ing. This map unit consists of a moderately deep, well
drained and excessively drained Oquaga soil; a shallow,
somewhat excessively drained and moderately well
drained Arnot soil; and small areas of exposed bedrock.
The soils formed in reddish glacial till over sandstone,
siltstone, and shale bedrock in the Catskill Mountains
and their foothills. Relief is affected by bedrock. These
soils are mainly on a series of low benches that have a
stairstep appearance where the sandstone is dominant.
Other areas that are underlain by red shale have smooth
slopes. The Oquaga soil is mainly on the base of slopes
and on benches where the till mantle is 20 to 40 inches
thick. The Arnot soil is intermingled with outcrops on
slope breaks and on the front part of benches. Slope
ranges from 8 to 15 percent. Areas on foothills are
generally broad and irregular in shape and are 15 to 300
acres in size. Areas on mountaintops and mountainsides
are long and narrow in shape and are 15 to 150 acres in
size.

This unit is made up of about 35 percent Oquaga
channery silt loam, 25 percent Arnot channery silt loam,
about 15 percent Rock outcrop, and 25 percent other
-soils. These soils and the Rock outcrop form such an
intricate pattern that they are not shown separately on
the soil map.
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Typically, the surface layer of the Oquaga soil in a
wooded area is dark reddish brown channery silt loam
about 3 inches thick. The friable, reddish brown subsoil
is channery silt loam in the upper part and very channery
loam in the lower part. Weak red shale bedrock is at a
depth of about 32 inches.

Typically, the surface layer of the Arnot soil in a
wooded area is dark reddish brown channery silt loam
about 3 inches thick. The subsoil is very friable, very
channery silt loam. It is dark reddish brown in the upper
part and reddish brown in the lower part. Weak red shale
bedrock is at a depth of about 17 inches.

Included with these soils in mapping are narrow strips
of Lackawanna, Wellsboro, Wurtsboro, and Valois soils
that are deeper than these Oquaga and Arnot soils;
Tunkhannock soils that are intermingled with the Rock
outcrop along a few streams; many areas of soil that
have slopes of 2 to 8 percent; and many areas of soil
that are very bouldery. Also included are Tuller and
Morris soils along drainageways and in slight depres-
sions.

Free water is above the bedrock in the Oquaga soil for
brief periods after very rainy periods, but it is generally
below a depth of 6 feet. The root zone consists of the
20 to 40 inches of soil over the bedrock. Available water
capacity is low to moderate.

The Arnot soil has free water above the bedrock for
brief periods in spring and after heavy rains. The root
zone consists of 10 to 20 inches of well aerated soil
material over bedrock. A few roots penetrate fractures in
the bedrock in some areas. Available water capacity is
very low, and plants wilt quickly during dry periods.

Permeability is moderate in both soils. Runoff is
medium to rapid. In unlimed areas, reaction is extremely
acid to medium acid throughout both soils.

Most of the acreage of these soils and the Rock
outcrop are used for woodland and for wildlife habitat.
Some areas are used for permanent pasture and home-
sites. The unit has poor potential for farming and for
community development, but it has potential for some
types of recreational development.

Farm uses are affected by the moderately deep and
shallow depth to bedrock, slope, and outcrops. The unit
is not suited to cultivation with large farm machinery. The
outcrops hinder fertilizing and mowing of pasture. Good
fertilization and controlled grazing are important manage-
ment practices.

Woodland productivity is moderately high on the
Oquaga soil and poor on the Arnot soil. The outcrops
interfere with machine planting of tree seedlings. Logging
roads and skid trails need drainage dips or water bars to
protect them from erosion.

The moderate and shallow depth to bedrock, slope,
and outcrops are severe limitations for most urban uses
of this unit. There are some esthetic homesite areas, but
sites for sewage disposal can be very limiting. A vegeta-
tive cover maintained on the site during construction
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helps to prevent erosion. Most areas have potential for
paths and trails even though small stones and included
Rock outcrops interfere with this use. Capability subclass
Vis.

ORD—Oquaga-Arnot-Rock outcrop complex, mod-
erately steep. This map unit consists of a moderately
deep, well drained and excessively drained Oquaga soil;
a shallow, somewhat excessively drained and moderate-
ly well drained Arnot soil; and small areas of exposed
bedrock. These very bouldery soils formed in reddish
glacial till over sandstone, siltstone, and shale bedrock in
the Catskill Mountains and their foothills. Relief is affect-
ed by bedrock. These soils mainly are on a series of
benches that have a stairstep appearance. The Oquaga
soil is on benches and at the base of slopes where the
till mantle is 20 to 40 inches thick. The Arnot soil is on
narrow benches, slope breaks, and mountaintops where
the till mantle is 10 to 20 inches thick. The risers be-
tween benches are generally made up of sandstone and
siltstone bedrock. Slope ranges from 15 to 25 percent.
Areas on mountainsides and foothills are broad or irregu-
lar in shape and are 40 to 300 acres in size. Those on
mountaintops are long and narrow in shape and are 40
to 150 acres in size.

This unit is made up of about 35 percent Oquaga very
bouldery silt loam, 30 percent Arnot very bouldery silt
loam, 15 percent Rock outcrop, and 20 percent other
soils. These soils and the Rock outcrop form such an
intricate pattern that they are not shown separately on
the soil map.

Typically, the subsoil of the Oquaga soil in a wooded
area is directly under the forest litter and humus. The
subsoil is very friable, strong brown very bouldery silt
loam in the upper 5 inches and very friable and friable,
yellowish red channery loam in the lower 20 inches. The
substratum to a depth of about 32 inches is reddish
brown very gravelly loam. Olive gray sandstone bedrock
is at a depth of about 32 inches.

Typically, the subsoil of the Arnot soil in a wooded
area is directly under the forest litter and humus. The
subsoil is friable, brown very bouldery silt loam in the
upper 3 inches and friable, reddish brown very channery
silt loam in the lower 14 inches. Dusty red, fractured
shale bedrock is at a depth of about 17 inches.

Included with this unit in mapping are Valois, Lacka-
wanna, and Swartswood soils that are intermingled with
the Oquaga soils at the base of slopes; small spots of
Tuller and Morris soils that are in seeps; and areas of
soils that have slopes of 25 to 35 percent and narrow
benches that have slopes of 3 to 15 percent. Also in-
cluded are a few areas of nonbouldery soils and narrow
strips of Tunkhannock soils along streams in narrow
valleys.

Free water is above the bedrock in the Oquaga soil for
brief periods after very rainy periods, but it is generally
below a depth of 6 feet. The root zone consists of the
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20 to 40 inches of soil over the bedrock. Available water
capagcity is low to moderate.

The Arnot soil has free water above the bedrock for
brief periods in spring and after heavy rain. The root
zone consists of 10 to 20 inches of well aerated soil
material over bedrock. A few roots penetrate fractures in
the bedrock in some areas. Available water capacity is
very low, and plants wilt quickly during dry periods.

Permeability is moderate in both soils. Runoff is very
rapid. Boulders are mainly 2 to 6 feet across and 1 to 2
feet thick, but many are smaller and a few are larger.
Distance between boulders is quite variable, but is gen-
erally 5 to 30 feet. Boulders cover about 0.1 to 3 percent
of the surface of these soils. In unlimed areas, reaction
is extremely acid to medium acid throughout both soils.

Most of the acreage of these soils and the Rock
outcrop is used for woodland and for wildlife habitat to
which it is suited. The unit has poor potential for farming
and for urban uses, but it has potential for hiking.

The slope, outcrops, boulders, and moderate and shal-
low depth to bedrock are very severe limitations for
farming. Fertilizing and mowing pasture are difficult.

Woodland productivity is moderately high on the
Oquaga soil and poor on the Arnot soil. New plantations
