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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.

Major fieldwork for this soil survey was completed in the period 1945-71. Soil names and
descriptions were approved in 1973. Unless otherwise indicated, statements in the publication refer
to conditions in the county in 1972. This survey was made cooperatively by the Soil Conservation
Service and the Cornell University Agricultural Experiment Station. It is part of the technical assist-
ance furnished to the Onondaga County Seoil and Water Conservation District.

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

HOW TO USE THIS SOIL SURVEY

HIS SOIL SURVEY contains informa-

tion that can be applied in managing
farms and woodlands; in selecting sites for
roads, ponds, buildings, and other structures,
and in judging the suitability of tracts of
land for farming, industry, and recreation.

Locating Soils

All the soils of Onondaga County are
shown on the detailed map at the back of
this publication. This map consists of many
sheets made from aerial photographs. Each
sheet is numbered to correspond with a num-
ber on the Index to Map Sheets.

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

Finding and Using Information

The “Guide to Mapping Units” can be used
to find information. This guide lists all the
soils of the county in alphabetic order by map
symbol and gives the capability classification
of each. It also shows the page where each
soil is described and the page for the wood-
land group in which the soil has been placed.

Individual colored maps showing the rela-
tive suitability or degree of limitation of
soils for many specific purposes can be de-
veloped by using the soil map and the in-
formation in the text. Translucent material
can be used as an overlay over the soil map
and colored to show soils that have the same

limitation or suitability. For example, soils
that have a slight limitation for a given use
can be colored green, those with a moderate
limitation can be colored yellow, and those
with a severe limitation can be colored red.

Farmers and those who work with farmers
can learn about use and management of the
soils from the soil descriptions and from
the discussions of the capability units and
the woodland groups.

Foresters and others can refer to the sec-
tion “Use of the Soils for Woodland,” where
the soils of the county are grouped according
to their suitability for trees.

Game wmanagers, sportsmen, and others
can find information about soils and wild-
life in the section “Wildlife.”

Community planners and others can read
about soil properties that affect the choice
of sites for dwellings, industrial buildings,
and recreation areas in the section “Town
and Country Planning.”

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

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

Newcomers in Onondaga County may be
especially interested in the section “General
Soil Map,” where broad patterns of soils are
described. They may also be interested in
the information about the county given at the
beginning of the publication and in the sec-
tion “General Nature of the County.”

Cover: Onondaga Valley northwest of Interstate

81. According to a well-publicized hoax, the

“Cardiff Giant” was buried in the valley near the
center of the picture, in Teel gilt loam.




How this survey was made
General soil map
Upland areas dominated by deep soils without fragipans
that formed in glacial till and well drained and moder-
ately well drained ___ . ___________ .
Honeoye-Lima association, gently sloping ____
Lansing-Conesus association, sloping
Ontario-Hilton association, gently sloping ____
Madrid-Hilton association, gently sloping
Bombay-Madrid association, gently sloping
Cazenovia association, gently sloping
Honeoye-Lansing association, steep
. Ontario-Madrid association, steep
Upland areas dominated by deep soils without fragipans
that formed in glacial till and are moderately well
drained and somewhat poorly drained ... ____________
9. Conesus-Appleton association, gently sloping__
10. Hilton-Appleton association, gently sloping __
11. Mohawk-Manheim association, gently sloping
12. Kendaia-Lima-Lyons association, nearly level
Upland areas dominated by deep soils with fragipans
that formed in glacial till and are moderately well
drained and somewhat poorly drained
13. Mardin-Volusia association, sloping
Upland areas dominated by moderately deep and shal-
low soils that formed in thin glacial-till deposits over
bedrock and are excessively drained to moderately
well drained
14. Benson-Wassaic-Rock outcrop association,
gently sloping
15. Camillus association, gently sloping
16. Farmington-Aurora association, sloping ______
17. Wassaic-Benson association, gently sloping __
18. Lordstown-Arnot association, sloping
19. Aurora-Farmington-Rock outcrop association,
steep
20. Benson-Wassaic-Rock outcrop association,
steep
21, Camillus association, steep
22. Arnot-Lordstown-Mardin association, steep __
Upland areas dominated by moderately deep soils that
formed in thin glacial-till deposits over shale bedrock
and are moderately well drained and somewhat poorly

e e s

drained o ________
23. Aurora-Angola-Darien association, gently
sloping e

24, Lairdsville-Brockport-Lockport association,

gently sloping
Lake-plain areas dominated by deep soils that formed in
sandy deltaic and glacio-lacustrine sediment and are
excessively drained to very poorly drained __________
25. Arkport-Colonie association, gently sloping __

26. Croghan-Naumburg association, nearly level__
27. Minoa-Lamson-Galen association, nearly level
Lake-plain and valley areas dominated by deep soils
that formed in silty or clayey glacio-lacustrine sedi-

ment and are moderately well drained and somewhat

poorly drained ______________________________________

28. Collamer-Dunkirk association, gently sloping.--

29. Collamer-Niagara association, gently sloping -

30. Niagara-Collamer association, nearly level __

31. Williamson-Niagara association, gently sloping

32. Schoharie-Odessa association, rolling

Lake-plain and valley areas dominated by deep soils

that formed in silty or clayey glacio-lacustrine sedi-
ment and are somewhat poorly drained to very poorly
drained ________ e
33. Niagara-Canandaigua association, nearly level

34. Fonda-Lakemont association, level

35. Rhinebeck-Fonda association, nearly level ____

Valley areas dominated by deep soils that formed in
gravelly and sandy glacial outwash on old alluvial
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fans, terraces, deltas, and kames and are excessively
drained to moderately well drained
36. Howard and Herkimer soils, gently sloping __
37. Palmyra-Howard association, gently sloping __
38. Wampsville-Palmyra-Phelps association, gently
sloping
39. Alton and Otisville soils, gently sloping
40. Palmyra-Howard association, rolling
41. Palmyra-Howard association, hilly ____________
Valley areas dominated by deep soils that formed in
recent alluvial deposits on flood plains and are well
drained to very poorly drained ______________________
42. Teel-Hamlin-Wayland association, level
43. Wayland-Teel association, level
Lake-plain, valley, and upland areas dominated by deep
soils that formed in organic deposits and are very
poorly drained
44. Carlisle-Palms association, level ______________
Land-type areas where the soil material has been so
disturbed or obscured by manmade structures that it
has not been classified by soil series ________________
45, Quarries _______ -
46. Gravel pits
47. Urban land
48. Made land, chemical waste
Descriptions of the soils
Alton series
Angola series _____________ .
Appleton series __________
Arkport series
Arnot series
Aurora series
Benson series
Bombay series
Brockport series
Camillus series o
Canandaigua series
Carlisle series
Cazenovia series
Collamer series __ ool
Colonie series
Conesus series
Croghan series
Darien series e
Dunkirk series
Edwards series __ .o
Farmington series
Fluvaquents, frequently flooded
Fonda series
Fredon series
Galen series
Halsey series _____ e eeeeem
Hamlin series
Herkimer series
Hilton series
Honeoye series _______ -
Howard series
Kendaia series
Lairdsville series ..~
Lakemont series
Lamson series
Lansing series
Lima series
Lockport series -
Lordstown series _______
Lyons series
Made land, chemical waste .. _____________.______
Madrid series
Manheim series
Manlius series
Mardin series
Mardin series, moderately shallow variant ____________
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SOIL SURVEY OF ONONDAGA COUNTY, NEW YORK

BY FRANK Z. HUTTON, JR., AND C. ERWIN RICE, SOIL CONSERVATION SERVICE!

UNITED STATES DEPARTMENT OF AGRICULTURE IN COOPERATION WITH CORNELL UNIVERSITY AGRICULTURAL
EXPERIMENT STATION

ONONDAGA COUNTY is near the geographical
center of New York State at the eastern edge of
the Finger Lakes region (fig. 1). The county is
bounded on the north by Oswego County. Oneida

*
Siate Agricultural Experiment Stations

Figure 1.—Location of Onondaga County in New York.

Lake, Oneida River, and Oswego River make up most
of this northern boundary. The county is bounded on
the south by Cortland County, on the east by Madison
County, and on the west by Cayuga County. Onon-
daga county has a nearly square shape. It is about 34
miles long from north to south and about 30 miles
wide from east to west. The total land area is 507,840
acres or 793.5 square miles. The population is 472,835.
Syracuse, the county seat, has a population of 197,297
and is centrally located in the county. It is the most
important industrial service and transportation cen-
ter of central New York. Most of the people in the
county, as well as many from the surrounding coun-
ties, make their living in Syracuse.

The Onondaga Limestone Escarpment divides the
county into two physiographic regions—the Erie-On-
tario Plain in the northern half and the Allegheny
Plateau in the south. Most of the drainage in the
county is north into Lake Ontario. Part of the south-
ern quarter of the county drains south into the
Susquehanna River.

Onondaga County has a humid, continental climate,
somewhat modified by the Great Lakes. Summers are
pleasantly warm, but winters are long, cold, and
snowy. Syracuse has an average snowfall of 109

inches per year. This is the largest annual snowfall
for any metropolitan area of more than 200,000 popu-
lation in the United States, and results from a strong
influence by Lake Ontario on the winter weather.

About 40 percent of the acreage of the county is
farmed. Dairying is the principal type of farming, and
much of the acreage is in crops used to feed dairy
cattle. Grain corn, winter wheat, and other grain
crops are also important. Truck crops for local con-
sumption are grown mainly on the sand and gravel or
muck soils in the northern part of the county. Most of
the 2,000 acres of apple orchards are in the south-
central part of the county near Cardiff. The apple crops
are sold mainly on the local markets.

About 33 percent of the acreage of the county is the
forest (11).2 Although much of this acreage is in small
scattered woodlots, several thousand acres in the
high hill section near the southern edge of the county
are in natural forest and reforested areas, most of
which is owned by the county or State. Although 33
percent of the acreage of the county is forested,
approximately 31 percent, or 161,700 acres, is com-
mercial forest (5). Brushland accounts for 13 percent.
The remaining 14 percent includes the city of Syra-
cuse and some villages.

The dominant soils in Onondaga County derived
from glacial deposits containing varying amounts of
limestone, shale, and sandstone. For the most part
these soils are deep, gently sloping to moderately
sloping, and medium textured. They are mainly well
drained or moderately well drained and are medium
to high in content of lime. The dominant soils that
formed in glacial till are the well-drained Honeoye
and moderately well drained Lima soils, high in con-
tent of lime, on the northern lower foothill edge of the
Allegheny Plateau; the well-drained Lansing and
moderately well drained Conesus soils medium in
content of lime; and the moderately well drained
Mardin and somewhat poorly drained Volusia soils
that are low in content of lime to acid, at the higher
elevations on the Allegheny Plateau. On the Erie-
Ontario Plain, the dominant soils that formed in
glacial till are the well-drained Ontario and moder-
ately well drained Hilton soils high to medium in
content of lime; and well-drained Madrid and moder-
ately well drained Bombay soils, medium to low in
content of lime, on till plains and drumlins.

Less common soils, but also important, are those
that formed in glacial outwash and in lake-laid mate-

! Others who participated in the field survey were L. W. KICK, R.
A. PARSONS, and P. S. PUGLIA, Soil Conservation Service.
2 Italic figures in parentheses refer to Literature Cited, p. 232.
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2 SOIL SURVEY

rial. The outwash soils are easy to manage. Dominant

among these are the Palmyra and Howard soils. The

soils that formed in lacustrine deposits erode easily
and generally have slow internal drainage. These
soils are mainly on the northeastern part of the Erie-

Ontario Plain. Dominant among these are the some- .

what poorly drained Niagara and the moderately well
drained Collamer soils. Large areas of the nearly
level Niagara soils mostly are idle or produce only
limited amounts of crops. If artificial drainage is
properly installed, these soils are productive of most
crops. The Ontario and Madrid soils on drumlins are
fertile and productive. Because of steep slopes, small
field size, and small wet areas, however, these soils
are idle and, in places, have reverted to brush. Many
of these areas have potential for homesites, especially
small estate development. Many of the level, moder-
ately well drained and somewhat poorly drained la-
custrine soils in the northern half of the county are
used for housing and industrial development. Most
areas have severe limitations because of drainage
and stability.

How This Survey Was Made

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

The soil scientists made comparisons among the
profiles they studied, and they compared these pro-
files with those in counties nearby and in places more
distant. They classified and named the soils according
to nationwide, uniform procedures. The soil series
and the soil phase are the categories of soil classifica-
tion most used in a local survey.

Soils that have profiles almost alike make up a soil
series. Except for different texture in the surface
layer, all the soils of one series have major horizons
that are similar in thickness, arrangement, and other
important characteristics. Each soil series is named
for a town or other geographic feature near the place
where a soil of that series was first observed and
mapped. Honeoye and Niagara, for example, are the
names of two soil series. All the soils in the United
States having the same series name are essentially
alike in those characteristics that affect their behav-
ior in the undisturbed landscape. _

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

tario loam, 2 to 8 percent slopes, is one of several
phases within the Ontario series.

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

The areas shown on a soil map are called mapping
units. On most maps detailed enough to be useful in
planning the management of farms and fields, a
mapping unit is nearly equivalent to a soil phase. It is
not exactly equivalent, because it is not practical to
show on such a map all the small, scattered bits of
soil of some kind that have been seen within an area
that is dominantly of a recognized soil phase.

Some mapping units are made up of soils of differ-
ent series, or of different phases within one series.
Three such kinds of mapping units are shown on the
soil map of Onondaga County: soil complexes, soil
associations, and undifferentiated groups.

A soil complex consists of areas of two or more soils,
so intricately mixed or so small in size that they
cannot be shown separately on the soil map. Each

‘area of a complex contains some of each of the two or

more dominant soils, and the pattern and relative
proportions are about the same in all areas. Gener-
ally, the name of a soil complex consists of the names
of the dominant soils, joined by a hyphen. Angola-
Darien silt loams, 0 to 6 percent slopes, is an example.

A soil association is made up of adjacent soils that
occur as areas large enough to be shown individually
on the soil map, but are shown as one unit because
the time and effort of delineating them separately
cannot be justified. There is a considerable degree of
uniformity in pattern and relative extent of the domi-
nant soils, but the soils may differ greatly one from
another. The name of an association consists of the
names of the dominant soils, joined by a hyphen.
Benson-Wassaic-Rock outerop association, sloping, is
an example.

An undifferentiated group is made up of two or
more soils that could be delineated individually but
are shown as one unit because, for the purpose of the
soil survey, there is little value in separating them.

- The pattern and proportion of soils are not uniform.

An area shown on the map may be made up of only
one of the dominant soils, or of two or more. Lockport
and Brockport silty clay loams, 0 to 6 percent slopes,
is an undifferentiated soil group in this county.

In most areas surveyed there are places where the
soil material is so rocky, so shallow, so severely
eroded, or so variable that it has not been classified
by soil series. These places are shown on the soil map
and are described in the survey, but they are called
land types and are given descriptive names. Urban
land is a land type in this county.

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

Soil scientists observe how soils behave when used
as a growing place for native and cultivated plants,
and as material for structures, foundations for struc-
tures, or covering for structures. They relate this
behavior to properties of the soils. For example, they
observe that filter fields for onsite disposal of sewage
fail on a given kind of soil, and they relate this to the
slow permeability of the soil or a high water table.
They see that streets, road pavements, and founda-
tions for houses are cracked on a named kind of soil
and they relate this failure to the high shrink-swell
potential of the soil material. Thus, they use observa-
tion and knowledge of soil properties, together with
available research data, to predict limitations or suit-
ability of soils for present and potential uses.

After data have been collected and tested for the
key, or benchmark, soils in a survey area, the soil
scientists set up trial groups of soils. They test these
groups by further study and by consultation with
farmers, agronomists, engineers, and others. They
then adjust the groups according to the results of
their studies and consultation. Thus, the groups that
are finally evolved reflect up-to-date knowledge of the
soils and their behavior under current methods of use
and management.

General Soil Map

The General Soil Map at the back of this survey
shows soil associations, undifferentiated soil groups,
and larger areas of such land types as Urban land in
Onondaga County. A soil association is a landscape
that has a distinctive proportional pattern of soils. It
generally consists of one or more major soils and at
least one minor soil, and it is named for the major
. soils. The soils in one association can be present in
another association, but in a different pattern. The
name of an association consists of the names of the
dominant soils joined by a hyphen. An undifferen-
tiated group is made up of two or more soils that
could be delineated individually, but are shown as one
unit because for the purpose of the soil survey there
is little value in separating them. An area shown on
the map is commonly only one of the dominant soils.
The name of the group consists of the dominant soils
joined by “and,” such as Howard and Herkimer soils,
gently sloping. In most areas surveyed, there are
places where the soil material has been so disturbed
or obscured by manmade structures that it has not
been classified by soil series. These are called land
types and are given such descriptive names as Urban
land. Land types large enough to be significant to the
use of the General Soil Map are described and shown.

A map showing soil associations, undifferentiated
groups, and land types is useful to people who want a
general idea of the soils in a county, who want to
compare different parts of a county, or who want to
know the location of large tracts that are suitable for
a certain kind of use. Such a map is a useful general
guide in managing a watershed, a wooded tract, or a
wildlife area, or in planning recreational facilities and

community developments. It is not a suitable map for
planning the management of a farm or field, or for
selecting the exact location of a road, building, or
similar structure, because the soils in any one associ-
ation ordinarily differ in slope, depth, stoniness,
drainage, and other features that affect their man-
agement.

The names of the soil associations indicate their
dominant slopes. Areas may contain soils that are
less sloping or more sloping, however, than the name
suggests. The text indicates the range in slope of the
soils within the association.

The Onondaga County General Soil Map does not
join with the Cortland County and Cayuga County
General Soil Maps, as these were published at a much
smaller scale. Also, the concepts and names of some
series have changed as a result of changes in the
classification system since the soil surveys of Cort-
land and Cayuga Counties were published.

The soil associations, undifferentiated groups, and
land types have been grouped into 12 general kinds of
landscapes for broad interpretive purposes. Each of
the broad groups and their included soil associations,
undifferentiated groups, and land types are described
in the following pages.

Upland Areas Dominated by Deep Soils
Without Fragipans That Formed in Glacial
Till and Are Well Drained and Moderately
Well Drained

The soils in the eight associations of this group are
on uplands throughout the county. They cover a total
of about 39.7 percent of the county. Deep, medium-
textured soils that are medium and high in lime and
well drained or moderately well drained are domi-
nant. Of these soils the ones in the northern half of
the county formed largely in sandy loam and loam till
derived mainly from sandstone and limestone. Those
in the southern half formed largely in silt loam or
loam till derived mainly from shale, sandstone, and
limestone. Permeability of the till below the subsoil is
mostly slow or very slow. In a few places it is moder-
ately slow. The soils range from nearly level to very
steep; however, soils that are gently sloping are most
extensive in the group. These soils make up about 80
percent of the total group acreage. They are mostly
cleared and used for farming. The remaining 20 per-
cent of the acreage is made up of associations of
steeper soils that, where cleared, are used mostly for
native pasture or are idle. Many of these areas of
steeper soils are in forest.

1. Honeoye-Lima association, gently sloping

Deep, well drained and moderately well drained, high-
lime soils that have a medium-textured subsoil, on
uplands

This association is made up of dominantly gently
sloping, but also nearly level, sloping and rolling soils
on upland till plains (fig. 2). It is the most extensive
association in the county. Areas are mainly in a wide
belt in the south-central part of the county, south of
Syracuse, on the low northernmost fringe of the
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Figure 2.—Area of Honeoye-Lima association, gently sloping. Strip development along roads that encroaches on farmland is a major
problem in this association.

Allegheny Plateau and the southern edge of the Erie-
Ontario Plain. Elevations are 700 to 1,400 feet.

This association makes up about 14.5 percent of the
county. About 70 percent of it is Honeoye soils, and 15
percent is Lima soils. The other 15 percent is minor
soils (fig. 3). :

Honeoye and Lima soils formed in the same kind of
medium-textured glacial till derived mainly from
shale, sandstone, and limestone.

Honeoye soils are deep, well drained, medium tex-
tured, and high in lime. They are convex, gently
sloping, undulating, and rolling. These soils are on
hilltops and upper side slopes where runoff water
does not accumulate. They have a seasonal high
water table at a depth of more than 24 inches.

Lima soils are deep, moderately well drained, me-
dium textured, and high in lime. They are nearly
level to gently sloping on broader hilltops from which
water drains somewhat slowly, or on smooth foot

" slopes that receive some runoff from higher areas.
They have a seasonal high water table at a depth of
15 to 24 inches.

Minor soils in the association are mainly those of

the Aurora, Cazenovia, Kendaia, Lyons, Mohawk, and

Palmyra series. Aurora soils are in small areas where
shale bedrock is at a depth of 20 to 40 inches. Cazen-
ovia soils also are in small upland areas where till
higher in content of clay was deposited. The level or
nearly level, somewhat poorly drained Kendaia soils
mainly are in depressions and drainageways where
runoff water accumulates. The level, poorly drained
Lyons soils are mainly in the lowest depressions
where water is impounded during wet periods. Simi-
lar but darker colored Mohawk soils are in areas
where till higher in content of black shale was depos-
ited. Palmyra soils are on small kames or in narrow
bands of outwash where glacial streams deposited
water-sorted gravel.

Most of the acreage of this association is cleared
and farmed. The major soils are fertile and respond
well to good management. Those that are sloping and
rolling have a moderate hazard of erosion if they are
cultivated but not protected. The soils mostly have
slight to moderate limitations for many urban uses.
They have severe limitations for the disposal of ef-
fluent from septic tanks, however, because of slow
and very slow permeability in the substratum. These
soils are stable and generally have good load-carrying
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Figure 3.—Typical eross section of Honeoye-Lima association, gently sloping, in the central part of the county.

capacity for building foundations and roads. Topsoil
when preserved is generally adequate for lawns and
landscaping. Many areas suitable for homesites also
have esthetic value.

2. Lansing-Conesus association, sloping

D.eep, well drained and moderately well drained, me-
dium-lime soils that have a medium-textured subsoil;
on uplands

This association is made up of dominantly sloping,
but also nearly level, gently sloping, undulating, and
rolling soils on upland till plains. Areas of this associ-
ation are on the higher landscapes in the southern
quarter of the county, mainly at elevations between
1,000 and 2,000 feet.

This association makes up about 5.1 percent of the
county. About 70 percent of it is Lansing soils, and
about 20 percent is Conesus soils. Minor soils make up
the other 10 percent.

Lansing and Conesus soils formed in the same kind
of medium-textured glacial till derived mainly from
shale, limestone, and sandstone.

Lansing soils are deep, well drained, and medium
textured. They have a medium content of lime. These
soils are gently sloping, sloping, or rolling and are on
convex positions in the landscape where runoff water

does not accumulate. A seasonal high water table
generally is below a depth of 3 feet.

Conesus soils are deep, moderately well drained,
and medium textured. They have a medium content
of lime. These soils are nearly level to gently sloping.
They have a seasonal high water table at a depth of
15 to 24 inches. They are mainly on hilltops from
which water drains somewhat slowly, or on foot
slopes where they receive some runoff from the
higher lying, well-drained Lansing soils.

Minor soils in this association are mainly those of
the Appleton, Aurora, and Lyons series. The some-
what poorly drained Appleton soils are level or nearly
level and are mainly in depressions and drainage-
ways where water accumulates during wet periods.
The Aurora soils are in small areas on hilltops and
side slopes where shale bedrock is at a depth of 20 to
40 inches. The level, poorly drained Lyons soils are
mainly in the lowest depressions where water is
impounded during wet periods.

Cleared areas of this association are used mainly
for farming. The major soils are moderately fertile,
and crops respond well to good management. The
high elevations and short growing seasons somewhat
limit the choice of crops. Stones on the surface hinder
tillage in some places. The major soils have slight to
moderate limitations for many urban uses, but the
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slowly permeable or very slowly permeable substra-
tum imposes limitation for disposal of effluent from
septic tanks. These soils are stable and generally
have good load-carrying capacity for foundations and
roads. They are only a fair source of topsoil because of
a generally high content of stones.

3. Ontario-Hilton association, gently sloping

Deep, well drained and moderately well drained, me-
dium- and high-lime sotls that have a medium-textured
subsoil; on uplands or islandlike areas of lake plains

This association is made up of dominantly gently
sloping, but also nearly level, sloping, and rolling soils
on upland till plains. Areas of this association are
between the drumlins in the northern half of the
county. The most extensive areas are in the north-
western quarter of the county, southwest of Bald-
winsville. In the northeastern quarter of the county,
this association is on scattered till-plain islands on
the lake plains extending from Syracuse to Oneida
Lake, northeast of Baldwinsville. Elevations are
mainly between 400 and 800 feet.

This association makes up about 5 percent of the
county. About 60 percent of it is Ontario soils, and
about 15 percent is Hilton soils. Minor soils make up
the other 25 percent (fig. 4).

Ontario and Hilton soils formed in the same kind of
medium-textured to moderately coarse textured gla-
cial till derived mainly from sandstone, limestone,
and some shale.

SOIL SURVEY

Ontario soils are deep, well drained, and medium
textured. They are medium and high in content of
lime. These soils are gently sloping, undulating, slop-
ing, or rolling and are on convex hilltops and upper
parts of side slopes where they receive little or no
runoff from higher lying soils, or soils from which
water drains readily. Slopes are generally short to
medium. Ontario soils have a seasonal high water
table below a depth of 21/2 feet.

Hilton soils are deep, moderately well drained, and
medium textured. They are medium and high in
content of lime. These soils are nearly level to gently
sloping. They have a seasonal high water table at a
depth of 15 to 24 inches that is perched on the slowly
permeable or very slowly permeable substratum. Hil-
ton soils are on hilltops from which water drains
somewhat slowly, or in shallow depressions and on
concave foot slopes where they receive some runoff or
seepage water from the higher lying Ontario soils.

Minor soils in this association are mainly those of
the Appleton, Camillus, Cazenovia, Howard, Lairds-
ville, Lyons, Madrid, and Palmyra series. The wetter
Appleton and Lyons soils are in depressions. The
well-drained Camillus and Madrid soils, well drained
and moderately well drained Cazenovia soils, and
moderately well drained and well drained Lairdsville
soils are intermingled with Ontario soils. The gravelly
Howard or Palmyra soils that are well drained or
somewhat excessively drained are in small areas on
small kames and narrow outwash plains.

Most of the acreage of this association is cleared
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Figure 4.—Typical cross section of Ontario-Hilton association, gently sloping, in the northern part of the county.
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and farmed. The major soils respond well to good
management. The hazard of erosion is slight to mod-
erate if the surface is left unprotected. These soils are
suited to truck crops if adequate water supplies are
available for irrigation. The major soils have few
limitations for many urban uses, but they do have
severe limitations for the disposal of effluent from
septic tanks because of the slowly permeable or very
slowly permeable till substratum.

4. Madrid-Hilton association, gently sloping

Deep, well drained and moderately well drained, low-
to high-lime soils that have a moderately coarse tex-
tured to medium-textured subsoil; on uplands

This association is made up of dominantly gently
sloping, but also undulating to rolling soils on till
plains between drumlins in the northern part of the
county (fig. 5). Elevations are mainly between 400 and
700 feet.

This association makes up about 3.7 percent of the
county. About 70 percent of it is Madrid soils, and
about 15 percent is Hilton soils. Minor soils make up
the other 15 percent.

Madrid and Hilton soils formed in similar kinds of
medium-textured to moderately coarse textured gla-
cial till derived mainly from sandstone, limestone,
and some shale.

Madrid soils are deep, well drained, and medium
textured to moderately coarse textured. They are low
and medium in content of lime. They are gently
sloping, sloping, undulating, or rolling. These soils are
on convex hilltops or sloping uplands where runoff
water does not accumulate,

Hilton soils are deep, moderately well drained, and
medium textured. They are intermingled with Madrid
soils on hilltops from which runoff is somewhat slow
or along foot slopes and in depressions below Madrid
soils where some runoff water accumulates. These
soils are medium and high in content of lime. Hilton
soils are nearly level. They have a seasonal high
water table at a depth of 15 to 24 inches that is

Figure 5.—Area of Madrid-Hilton association, gently sloping.

The well drained Madrid soils are on the convex hilltop, and the

moderately well drained Hilton soils are in the slightly concave
depression in the right center part of the picture.

perched on the dense, slowly permeable or very
slowly permeable till substratum.

Minor soils in this association are mainly those of
the Alton, Appleton, Bombay, Howard, Lyons, On-
tario, and Palmyra series. The wetter Appleton and
Lyons soils are in depressions. The gravelly Alton,
Howard, and Palmyra soils that are well drained to
excessively drained or somewhat excessively drained
are in small areas on small kames or narrow outwash
plains. The moderately well drained Bombay soils,
similar to Hilton soils, and the well-drained Ontario
soils, similar to Madrid soils, are in intermingled
areas.

Most of the acreage of this association is cleared
and farmed. The major soils respond well to good
management. The hazard of erosion is slight to mod-
erate if the soils are cultivated and not protected.
These soils are well suited to intensive truck farming
if adequate water supplies are available for irriga-
tion. The major soils have few limitations for many
urban uses, but they have moderate to severe limita-
tions for sewage disposal by means of septic tanks.

5. Bombay-Madrid association, gently sloping

Deep, moderately well drained and well drained, low-
and medium-lime soils that have a moderately coarse
textured to medium-textured subsoil; on uplands and
islandlike areas of lake plains

This association is made up of dominantly gently
sloping, but also undulating and rolling soils on till
plains between drumlins in the northwestern corner
of the county. A few scattered areas are on till islands
that project above the lake plains south of Oneida
%ake. Elevations are mainly between 400 and 600
eet.

This association makes up about 0.9 percent of the
county. About 50 percent of it is Bombay soils, and
about 30 percent is Madrid soils. Minor soils make up
the other 20 percent. )

Bombay and Madrid soils formed in the same kind
of medium-textured to moderately coarse textured
glacial till derived mainly from sandstone, limestone,
and some shale.

Bombay soils are deep, moderately well drained,
and medium textured. They are low and medium in
content of lime. These soils are nearly level and
gently sloping on broad hilltops from which runoff is
somewhat slow or on foot slopes below Madrid soils
where some runoff water accumulates.

Madrid soils are deep, well drained, and medium

. textured and moderately coarse textured. They are

similar to and closely intermingled with Bombay
soils. These soils are nearly level, gently sloping,
sloping, or rolling on convex hilltops and on sloping
uplands where runoff water does not accumulate.
Minor soils in this association are mainly those of
the Alton, Appleton, Collamer, Hilton, Niagara, and
Williamson series. The Alton soils are well drained
and somewhat excessively drained and gravelly. They
are on small beach ridges of glacial lakes or on small

‘* narrow outwash plains. The wetter Appleton soils are

intermingled with the Bombay and Madrid soils in
depressions on uplands. The moderately well drained,
silty Collamer and Williamson soils and the somewhat
poorly drained Niagara soils are on the fringes of lake
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plains. Hilton soils, similar to Bombay soils, are in the
same positions as Bombay soils.

Much of the acreage of this association is cleared
and used for farming. The major soils are medium to
low in natural fertility, but they respond well to
applications of lime and fertilizer. Seasonal wetness
in places briefly delays planting in spring. These soils
are susceptible to erosion if they are cultivated and
not protected. The major soils of this association are
well suited to truck crops if adequate water supplies
are available for irrigation. Seasonal wetness in pla-
ces is a limitation for some urban uses, especially for
septic tank sewage disposal.

6. Cazenovia association, gently sloping

Deep, moderately well drained and well drained, high-
lime soils that have a moderately fine textured subsoil;
on uplands

This association is made up of dominantly gently
sloping, but also nearly level, sloping, and rolling soils
on upland till plains. Areas of this association are
scattered throughout the county at the lower eleva-
tion. The most extensive areas are in the central part
of the county at elevations of 400 to 1,000 feet. A few
areas in the broader valleys in the southern half of
the county are at elevations of 1,000 to 1,300 feet.

This association makes up about 2.9 percent of the
county. About 75 percent of it is Cazenovia soils.
Minor soils make up the other 25 percent.

Cazenovia soils are deep, moderately well drained
and well drained, medium-textured soils that have a
moderately fine textured reddish subsoil. They are
high in content of lime. These soils formed in me-
dium-textured to moderately fine textured glacial till
rich in reddish clay shale, limestone, and, in places,
reworked lacustrine clay. A seasonal high water table
is generally at a depth of 1¥/2 to 2 feet, but in places it
is deeper. Cazenovia soils are gently sloping, sloping,
undulating, or rolling on hilltops and side slopes
where runoff water accumulates in most places.

Minor soils in this association are mainly those of
the Ovid, Lyons, Honeoye, Lima, Kendaia, Ontario,
Palmyra, Howard, Wassaic, Camillus, and Lairdsville
series. The somewhat poorly drained Ovid soils that
formed in the same kind of material as Cazenovia
soils are the dominant minor soils. They are nearly
level to gently sloping in depressions and drainage-
ways and on foot slopes where runoff water from
Cazenovia soils accumulates. The poorly drained
Lyons soils are in low depressions where water is at
or on the surface for extended periods. Small areas of
well drained Honeoye and Ontario soils and moder-
ately well drained Lima soils are intermingled with
Cazenovia soils. The gravelly, well-drained to exces-
sively drained Palmyra and Howard soils are in small
areas on kames, outwash plains, or alluvial fans along

narrow channels. The moderately deep, well drained

and moderately well drained Wassaic, Camillus, and
Lairdsville soils are in small areas where limestone,
soft silty shale, or soft clay shale bedrock are at a
depth of 20 to 40 inches.

Most of the acreage of this association is cleared
and farmed. Cazenovia soils are fertile and respond
well to good management. Because of slow infiltra-

tion and moderate to rapid runoff, the hazard of
erosion is moderate to severe if the soils are culti-
vated and not protected. The soils tend to clod if they
are plowed when too wet or too dry. Severely eroded
areas generally are cloddy. Drainage of wetter areas
of the minor soils is generally needed. Cazenovia soils
have moderate to severe limitations for many urban
uses because of slow or very slow permeability and
clayey texture in the subsoil and substratum. Sta-
bility and load-carrying capacity for building
foundations and roads is generally good. Many areas
suitable for homesites also have esthetic value.

7. Honeoye-Lansing association, steep

Deep, well-drained, high- and medium-lime soils that
have a medium-textured subsoil; on uplands

This association is made up of mostly steep, but
also moderately steep and very steep soils on the
sides of valleys in the southern half of the county.
The slopes are generally long and, in places, rough
and broken. Elevations are mainly between 1,000 and
2,000 feet.

This association makes up about 5.8 percent of the
county. About 50 percent of it is Honeoye soils, and
about 35 percent is Lansing soils. Minor soils make up
the other 15 percent.

Honeoye and Lansing soils are moderately steep to
very steep on valley sides. They are deep, well-
drained, medium-textured soils that formed in
medium-textured till. These soils have a slowly
permeable or very slowly permeable substratum. They
are similar, but the Honeoye soils are high in content
of lime and are generally less acid in the surface layer
and subsoil than the Lansing soils that are medium in
content of lime. Also, depth to calcareous material is
generally shallower in Honeoye soils than in Lansing
soils.

Minor soils in this association are mainly those of
the Aurora, Cazenovia, Howard, and Palmyra series.
The moderately well drained, moderately deep Au-
rora soils are intermingled in areas where gray shale
is close to the surface along the valley sides. The
deep, well drained and moderately well drained Ca-
zenovia soils are along lower valley sides where
clayey red shale influences the soil color and texture.
The deep, well-drained to excessively drained Pal-
myra soils and the well-drained and somewhat exces-
sively drained Howard soils are on gravelly glacial
outwash deposits along lower valley side fringes.

Cleared areas of this association are used mainly
for native pasture or are idle. Much of the acreage is
in forest. Slope is the major limitation for both farm
and nonfarm uses. Some accessible areas are suitable
for homesites, and they also have esthetic value. Also,
some places have suitable slope aspect for develop-
ment as ski areas.

8. Ontario-Madrid association, steep

Deep, well-drained, low- to high-lime soils that have a
medium-textured to moderately coarse textured sub-
soil; on uplands

This association is made up of dominantly steep
soils on drumlins in the northwestern quarter of the
county and, to a lesser extent, in the northeastern
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quarter of the county. Also in this association are a
few areas of moderately steep, steep, and very steep
soils on valley sides along the major streams in the
northern half of the county. The drumlins are oval,
hogbacked-shaped hills that have a general north-
south axis, corresponding to the direction of move-
ment of the glacier. They have steep or very steep
north slopes and side slopes that grade to moderately
steep south slopes. Some of the larger drumlins have
sloping or gently sloping tops that are as large as 10
acres In size in places, but are generally too small to
affect major uses.

This association makes up about 1.8 percent of the
county. About 55 percent of it is Ontario soils, and
about 30 percent is Madrid soils. Minor soils make up
the other 15 percent.

Ontario and Madrid soils are on the sides of drum-
lins and valleys. They are deep and well drained.
These soils formed in medium-textured or moderately
coarse textured glacial till derived mainly from sand-
stone and limestone. Madrid soils have a sandier
subsoil that contains less silt and clay than that of
Ontario soils. Ontario soils are generally shallower
over calcareous till than Madrid soils. Also, in places
the till under the Madrid soils is more permeable
than that under Ontario soils.

Minor soils in this association are mainly those of
the Cazenovia, Collamer, Galen, Hilton, Howard, and
Palmyra series. The moderately well drained to well
drained Cazenovia soils are mainly in small areas
intermingled with Ontario and Madrid soils on drum-
lins. The nearly level to gently sloping, moderately
well drained, silty Collamer soils and the sandy Galen
soils are in narrow areas between closely spaced
drumlins where silt or sand was deposited in glacial
lakes. Hilton soils mainly are on narrow foot slopes at
the base of moderately steep to very steep slopes
where some runoff water accumulates, or they are in
small depressions. The well-drained to excessively
drained, gravelly Palmyra and Howard soils are on
gravelly glacial outwash deposits of lower drumlin
sides and lower valley side fringes.

Many of the areas of this association that once
were cleared and farmed are idle or are used for
native pasture. Some of the moderately steep areas
are used for hay. Most of the idle areas are slowly
reverting to brush and forest. Slope is the major
limitation for both farm and nonfarm uses. Some
accessible areas are suitable for homesites, and they
also have esthetic value. Also, some areas are suita-
ble for development of parks and upland small-game
hunting preserves.

Upland Areas Dominated by Deep Soils
Without Fragipans That Formed in Glacial
Till and Are Moderately Well Drained and
Somewhat Poorly Drained

The soils in the four associations of this group are on
uplands throughout the county. They cover a total of
about 8.8 percent of the county. About 70 percent of
the areas are in the southern half of the county.
Deep, medium-textured soils that are medium and
high in content of lime and mainly moderately well
drained or somewhat poorly drained are dominant.

The soils in the northern half of the county formed
largely in sandy loam or loam till derived mainly from
sandstone and limestone. Those in the southern half
formed largely in silt loam or loam till derived mainly
from shale, sandstone, and limestone. Permeability of
the substratum, regardless of texture, is mainly slow
or very slow. The soils range from level to sloping;
however, most are level or gently sloping. Areas are
mostly cleared and used for farming.

9. Conesus-Appleton association, gently sloping

Deep, moderately well drained and somewhat poorly
drained, medium- and high-lime soils that have a
medium-textured subsoil; on uplands

This association is made up of dominantly gently
sloping but also nearly level soils on upland till plains
from which water drains slowly or on which runoff
water from higher areas accumulates. Areas of this
association are in the southern third of the county at
elevations of 1,000 to 2,000 feet.

This association makes up about 0.8 percent of the
county. About 50 percent of it is Conesus soils, and
about 35 percent is Appleton soils. Minor soils make
up the other 15 percent.

Conesus and Appleton soils formed in similar kinds
of medium-textured glacial till derived mainly from
shale, sandstone, and limestone.

Conesus soils are deep, moderately well drained,
and medium textured. They have a medium content
of lime. These soils have a seasonal high water table
at a depth of 15 to 24 inches. They are nearly level or
gently sloping and are in positions where they receive
some runoff water from higher areas or from which
runoff is somewhat slow.

Appleton soils are deep, somewhat poorly drained,
and medium textured. They have a medium and high
content of lime. These soils have a somewhat pro-
longed seasonal high water table at a depth of 6 to 12
inches. They are level or nearly level and are in
concave depressions where runoff water accumulates
and is slow to drain away.

Minor soils in this association are mainly those of
the Lansing and Lyons series. The deep, well-drained
Lansing soils are on small convex knolls and hilltops
from which water drains readily. The level to gently
sloping, deep, poorly drained Lyons soils are in
depressions where runoff water is impounded during
wet periods, or in areas subject to prolonged seepage.

Cleared areas of this association are used mainly
for crops and pasture. The better drained areas are
used mainly for crops, and the wetter areas are in
pasture or are idle. Areas of Appleton soils that are
artificially drained are highly productive, particularly
if used for such annual row crops as corn and beans.
The major soils of this association have moderate to
severe limitations for most urban uses because of
wetness and slow and very slow permeability in the
substratum. Many areas have satisfactory sites for
ponds and small lakes.

10. Hilton-Appleton association, gently sloping

Deep, moderately well drained and somewhat poorly
drained, medium- and high-lime soils that have a
medium-textured or medium to moderately coarse-
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textured subsoil; on uplands or islandlike areas of
lake plains

This association is made up of dominantly gently
sloping, but also level soils on till plains from which
water drains slowly or on which runoff from higher
areas accumulates. Most areas are in somewhat de-
pressed parts of till plains between drumlins in the
northern half of the county, or in islandlike areas on
lake plains south of Oneida Lake. Elevations are
mainly between 400 and 600 feet.

This association makes up about 2.4 percent of the
county. About 55 percent of it is Hilton soils, and
about 30 percent is Appleton soils. Minor soils make
up the other 15 percent.

Hilton soils are deep, moderately well drained, and
medium textured. They have a medium and high
content of lime. These soils formed in till derived
mainly from sandstone and limestone. Hilton soils
have a seasonal high water table at a depth of 15 to
24 inches that is perched on the slowly or very slowly
permeable substratum. They are nearly level to
gently sloping, mainly on hilltops from which water
drains somewhat slowly or on foot slopes that receive
some runoff and seepage from higher lying soils.

Appleton soils formed in the same materials as
Hilton soils. They are deep, somewhat poorly drained,
medium textured, and medium and high in content of
lime. These soils have a somewhat prolonged seasonal
high water table at a depth of 6 to 12 inches. They are
level or nearly level and are in concave depressions
where runoff water accumulates and is slow to drain
away.

Minor soils in this association are mainly those of
the Lyons, Madrid, and Ontario series. The well-
drained Madrid and Ontario soils are on small convex
knolls or hilltops. The poorly drained Lyons soils are
mainly in the lowest depressions where runoff water
is impounded.

Much of the acreage of this association is cleared
and used for crops and pasture. Some areas are idle
and are slowly reverting to brush. Appleton soils need
drainage if used for crops. If adequately drained they
are highly productive, particularly if used for such
annual row crops as corn and beans. Because of
wetness the major soils of this association have mod-
erate to severe limitations for many urban uses.
Many areas have satisfactory sites for ponds and
small lakes.

11. Mohawk-Manheim association, gently sloping

Deep, well drained, moderately well drained, and
somewhat poorly drained, high-lime soils that have a
medium-textured to moderately fine textured subsoil;
on uplands

This association is made up of dominantly gently
sloping, but also level, sloping, and rolling soils on
upland till plains. Areas are mainly scattered in a
somewhat irregular, narrow east-west belt in the
central part of the county. These areas are south of
Syracuse and immediately south of the Onondaga
Limestone Escarpment where the black Marcellus
Shale Formation is over the Onondaga Limestone
Formation. Elevations are mainly between 800 and
1,000 feet.

This association makes up about 2.8 percent of the
county. About 65 percent of it is Mohawk soils, and
about 20 percent is Manheim soils. Minor soils make
up the other 15 percent.

Mohawk soils are deep, moderately well drained
and well drained, and medium textured. They have a
high content of lime. Characteristically, they are dark
colored as a result of the black and very dark gray
shale till in which they formed. Mohawk soils have a
seasonal high water table at a depth of 15 inches to
more than 3 feet. They are gently sloping to sloping
and mainly on convex hilltops and hillsides where
some runoff water accumulates in places.

Manheim soils formed in the same kind of material
as Mohawk soils. They are deep, somewhat poorly
drained, and medium textured. These soils have a
high content of lime. They have a somewhat pro-
longed seasonal high water table at a depth of 6 to 12
inches. They are level to gently sloping and are in
areas where runoff is slow and on foot slopes where
runoff and seepage water from higher areas accumu-
late.

Minor soils in this association are mainly those of
the Honeoye, Kendaia, Lima, Lyons, and Palatine
series. The well drained Honeoye soils and the moder-
ately well drained Lima soils are in small areas
intermingled with Mohawk soils. The somewhat
poorly drained Kendaia soils are in small areas inter-
mingled with Manheim soils. The poorly drained
Lyons soils are in lower depressions where runoff
water is impounded. The well-drained Palatine soils
are on hilltops and hillsides in areas where the black
Marcellus Shale bedrock is 20 to 40 inches deep.

Most of the acreage of this association is cleared
and farmed. The major soils are fertile and respond to
good management. The somewhat poorly drained
Manheim soils need drainage for most crops. If ade-
quately drained, they are highly productive, particu-
larly for such annual row crops as corn, beans, and
cabbage. The hazard of erosion is slight to moderate
on sloping areas if they are cultivated and not pro-
tected. Mohawk soils mostly have slight to moderate
limitations for many urban uses. They have severe
limitations for the disposal of effluent from septic
tanks, however, because of slow or very slow permea-
bility in the substratum. Manheim soils have moder-
ate to severe limitations for most urban uses because
of wetness. Many areas of Mohawk soils suitable for
homesites also have esthetic value.

12. Kendaia-Lima-Lyons association, nearly level

Deep, somewhat poorly drained, moderately well
drained, and poorly drained, high-lime soils that have
a medium-textured subsoil; on uplands

This association is made up of dominantly nearly
level, but also gently sloping and depressional soils on
upland till plains where runoff water accumulates.
Areas are mainly in the south-central part of the
county at elevations of 800 to 1,400 feet. Most areas
are on the low north fringe of the Allegheny Plateau
and the southern fringe of the Erie-Ontario Plain.

This association makes up about 2.8 percent of the
county. About 40 percent of it is Kendaia soils, about
35 percent is Lima soils, and about 15 percent is
Lyons soils. Minor soils make up the other 10 percent.
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Kendaia, Lima, and Lyons soils in this association
all formed in the same kind of medium-textured
glacial till derived mainly from shale, sandstone, and
limestone.

Kendaia soils are deep, somewhat poorly drained,
and medium textured. They have a high content of
lime. Kendaia soils have a somewhat prolonged sea-
sonal high water table at a depth of 6 to 12 inches.
They are level to gently sloping and are in areas
where runoff is slow or on concave foot slopes where
runoff water from higher areas accumulates.

Lima soils are deep, moderately well drained, and
medium textured. They have a high content of lime.
Lima soils have a seasonal high water table at a
depth of 15 to 24 inches. They are nearly level to
gently sloping and are on hilltops where runoff is
somewhat slow or on side slopes that receive runoff
from higher areas.

Lyons soils are deep, poorly drained, and medium
textured. They have a high content of lime. Lyons
soils have a prolonged high water table at a depth of
0 to 6 inches. They are ponded in places. These soils
are level or nearly level and are in lower areas where
runoff is impounded.

Minor soils in this association are mainly those of
the Honeoye and Palms series. The well-drained Ho-
neoye soils are on small convex knolls or hilltops. The
very poorly drained Palms soils are shallow muck
areas in the lower depressions where runoff water is
impounded for the wettest 8 to 10 months of the year.

Cleared areas of this association are used mainly
for crops and pasture. The drier Lima soils generally
are cropped. The wetter Kendaia and Lyons soils are
used for pasture unless they are artificially drained.
If adequately drained, the wetter soils are highly
productive, particularly if used for such annual row
crops as corn and beans. The major soils have moder-
ate to severe limitations for most urban uses because
of wetness. Many areas have suitable sites for ponds
and small lakes.

Upland Areas Dominated by Deep Soils With
Fragipans That Formed in Glacial Till and
Are Moderately Well Drained and Somewhat
Poorly Drained

Only one soil association is in this category. It covers
about 1.8 percent of the county. Areas of it are on
uplands in the southern quarter of the county. The
soils are deep and medium textured. They have a low
content of lime. These soils have a fragipan within 10
to 24 inches of the surface that impedes drainage and
restricts rooting. The soils formed in silt loam or loam
till derived mainly from sandstone, siltstone, and
shale, Permeability of the fragipan and the substra-
tum is very slow or slow. The soils are nearly level
to sloping. Cleared areas are largely idle or are
reforested.

13. Mardin-Volusia association, sloping

Deep, moderately well drained and somewhat poorly
drained, low-lime soils that have a medium-textured
fragipan; on uplands

This association is made up of dominantly sloping,
but also nearly level and gently sloping soils on till

plains on uplands. The areas are at the highest
elevations, generally above 1,400 feet, in the southern
quarter of the county.

This association makes up about 1.8 percent of the
county. About 60 percent of it is Mardin soils, and
about 25 percent is Volusia soils. Minor soils make up
the other 15 percent.

Mardin soils are deep, moderately well drained, and
medium textured. They have a low content of lime.
These soils formed in glacial till derived mainly from
sandstone, siltstone, and shale. A firm, dense fragi-
pan that impedes drainage and restricts rooting is at
a depth of 15 to 24 inches. Mardin soils have a
seasonal high water table that is perched on this
slowly or very slowly permeable fragipan. The soils
are gently sloping and sloping or rolling, and are in
slightly convex or smooth landscape positions where
runoff is somewhat slow or where some runoff water
accumulates.

Volusia soils are somewhat poorly drained. They
are similar to and formed in the same kind of mate-
rials as Mardin soils. They have a fragipan at a depth
of 10 to 16 inches. A seasonal high water table is
perched on this pan at a depth of 6 to 12 inches and
persists for longer periods. Volusia soils are mainly
nearly level and gently sloping and are on broad flat
hilltops or foot slopes below Mardin soils.

Minor soils in this association are those of the
Appleton, Arnot, Conesus, Lordstown, and Lyons se-
ries. Appleton and Conesus soils are in landscape
positions similar to those of Mardin and Volusia soils
and are generally at the lowest elevations in the
association. Arnot and Lordstown soils are intermin-
gled with the Mardin and Volusia soils in areas where
the depth to bedrock is less than 40 inches. Lyons
soils are in wet depressions throughout areas of the
association. In natural drainage these minor soils
range from well drained to poorly drained. Also of
minor extent in this association are areas of Fluva-
quents, frequently flooded. These areas are on the
flood plains of high-gradient streams that cross the
association.

Most areas of this association that once were
cleared are reforested or are idle. The few areas that
are farmed are used mainly for hay and pasture.
Seasonal wetness, shallow rooting depth, and a short
growing season are among the major limitations to
farming these soils. A seasonal high water table and
a slowly permeable or very slowly permeable fragipan
and substratum are limitations for many nonfarm
uses. Many areas have good sites for ponds and small
lakes. Many areas suitable for homesites also have
esthetic value.

Upland Areas Dominated by Moderately
Deep and Shallow Soils That Formed in Thin
Glacial-Till Deposits Over Bedrock and Are
Excessively Drained to Moderately Well
Drained

The soils in the nine associations of this group are on
uplands where relief is affected by the underlying
bedrock. They cover a total of about 9.6 percent of the

county. The areas are prominent in an east-west belt
that crosses the central part of the county. They
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parallel and include the Onondaga Limestone Escarp-
ment, which passes through the southern edge of
Syracuse. Other areas are scattered throughout the
southern half of the county where shale, sandstone,
and siltstone bedrock influence the relief. Moderately
deep and shallow, medium-textured soils are dominant
in this group of associations. Bedrock is within 10 to 40
inches of the surface over many of the areas, and
outcrops of rock are prominent features in places. The
soils have profiles that are high, medium, low, and very
low in lime. They range from excessively drained to
moderately well drained.

These soils formed in thin deposits of silt loam or
loam till or residuum derived mainly from the bed-
rock which underlies them. Permeability is commonly
moderate in the soil material above the bedrock, but
in places it ranges to slow. The soils range from level
to very steep; however, soils that are gently sloping
to steep are most extensive in the group. These soils
make up about 69 percent of the total acreage. The
use pattern is complex in these areas. Where the
moderately deep soils are dominant, the areas are
commonly farmed. Where the shallow soils dominate,
cleared areas generally are idle, but some are used
for pasture. Areas of the steeper soils in the group
are mostly in forest. Here, cleared areas are mainly
idle, a few areas are used for native pasture, and
some are being reforested.

14. Benson-Wassaic-Rock outcrop association,
gently sloping

Shallow, somewhat excessively drained and exces-
sively drained, and moderately deep, well drained and
moderately well drained, high- and medium-lime soils
that have a medium-textured subsoil; and Rock owt-
crop; on uplands

This association is made up of dominantly gently
sloping, but also level, sloping, and moderately steep
soils on uplands. The relief has been affected by the
underlying bedrock, and bedrock outcrops are promi-
nent features of the landscape. Areas of this associa-
tion are mainly in a narrow east-west belt that
crosses the central part of the county. They parallel
the Onondaga Limestone Escarpment, which passes
through the southern edge of Syracuse. Elevations
are mainly between 600 and 900 feet.

This association makes up about 0.7 percent of the
county. About 40 percent of it is Benson soils and
about 30 percent is Wassaic soils. Rock outcrop makes
up another 15 percent, and minor soils make up the
other 15 percent.

Benson soils are shallow, somewhat excessively
drained and excessively drained, and medium tex-
tured. They have a high content of lime. These soils
formed in thin deposits of glacial till derived mainly
from limestone, sandstone, and shale. Bedrock that is
mainly limestone is at a depth of 10 to 20 inches.
Although Benson soils in this association are nearly
level to moderately steep, they are mainly gently
sloping and are in areas where bedrock strongly
affects the relief. The many exposures of limestone
bedrock in this association are associated mainly with
the Benson soils. These exposures make up the Rock
outcrop component of the association. Also, bedrock is
at a depth of less than 10 inches in many areas.
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Wassaic soils formed in the same kind of material
as Benson soils. They are intermingled with Benson
soils and Rock outcrop in areas where bedrock is at a
depth of 20 to 40 inches. Wassaic soils are dominantly
well drained, but in places they are moderately well
drained and have a seasonal water table at a depth of
20 to 24 inches. They are medium and high in content
of lime. These soils are mostly gently sloping, but in
places they are moderately steep.

Minor soils in this association are mainly those of
the Cazenovia, Honeoye, and Ontario series. These
deep soils are intermingled throughout areas of the
association where depth to bedrock is more than 40
inches. They are dominantly well drained, but in
places the Cazenovia soils are moderately well
drained.

Cleared areas of this association are used mainly
for native pasture or are idle. The soils are too
shallow or too rocky for cultivation in most places.
Tree growth in wooded areas is highly variable. The
shallow or moderate depth to hard bedrock is the
main limitation for many nonfarm uses. Many of the
limestone quarries in the county are in this associa-
tion.

15. Camillus association, gently sloping

Moderately deep, well drained and moderately well
drained, medium- and high-lime soils that have a
medium-textured subsoil; on uplands

This association is made up of dominantly gently
sloping soils on uplands. Relief has been affected by
the underlying bedrock and is mainly undulating or
rolling. Areas of this association are in a relatively
narrow east-west belt in the central part of the
county that passes through Syracuse immediately
north of the Onondaga Limestone Escarpment. Ele-
vations are mainly between 400 and 600 feet.

This association makes up about 2.3 percent of the
county. About 80 percent of it is Camillus soils. Minor
soils make up the other 20 percent.

Camillus soils are moderately deep, mainly well
drained, and medium textured. They are medium and
high in content of lime. In places, they are moder-
ately well drained. Silty shale bedrock is at a depth of
20 to 40 inches. Camillus soils formed in thin deposits
of till or partly in residuum derived from the underly-
ing shale. The water table generally is deeper than
3Y/2 feet but in a few places it is seasonally as shallow
as 1Y2 feet. The soil material above the bedrock is
moderately permeable, and the shale bedrock gener-
ally is moderately permeable to rapidly permeable.

Minor soils in this association are mainly those of
the Angola, Cazenovia, Honeoye, Lairdsville, Madrid,
Ontario, and Wassaic series. The somewhat poorly
drained, moderately deep Angola soils are in the
lower, wetter depressions where runoff is very slow
during wet periods. The deep, well-drained Honeoye,
Madrid, and Ontario soils and the well drained and
moderately well drained Cazenovia soils are inter-
mingled in small areas where depth to bedrock is
more than 40 inches. The moderately deep Lairdsville
soils are in small areas at the lowest elevations where
soft clay shale bedrock is at a depth of 20 to 40 inches.
The moderately deep Wassaic soils are intermingled
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with Camillus soils generally at the higher elevations
over harder limestone bedrock.

Cleared areas of this association are mainly used
for farming. Camillus soils are considered to be some
of the better soils in the county for growing alfalfa
and are suited to most crops commonly grown in the
county. On rolling areas runoff is rapid, and the
hazard of erosion is generally severe. This association
is one of the best in the county for urban develop-
ment. The soft shale bedrock is easy to excavate, yet
is stable and has good load-supporting capacity for
foundations and roads. Because the bedrock is perme-
able, effluent from septic tanks can pollute springs,
wells, and streams. Many areas suitable for home-
sites also have high esthetic value.

16. Farmington-Aurora association, sloping

Shallow, well-drained, and moderately deep, moder-
ately well drained, high- to low-lime soils that have a
medium-textured to moderately fine textured subsoil;
on uplands

This association is made up of dominantly sloping,
but also level and gently sloping soils on hilltops and

upper parts of side slopes and uplands. Relief has

been affected by the underlying bedrock. Areas of
this association are scattered throughout the south-
ern half of the county where bedrock consists mainly
of alkaline and calcareous gray shale and sandstone.
In places these bedrock formations are interbedded
with thin strata of limestone. Elevations are mainly
between 800 and 1,500 feet.

This association makes up about 0.5 percent of the
county. About 50 percent of it is Farmington soils,
and about 30 percent is Aurora soils. Minor soils
make up the other 20 percent.

Farmington soils are shallow, well drained, and
medium textured. They are medium and low in con-
tent of lime. Hard, alkaline or calcareous, gray, fine-
grained sandstone or impure sandy limestone bed-
rock is at a depth of 10 to 20 inches. Farmington soils
formed in thin deposits of till derived mainly from
underlying sandstone and limestone and varying
amounts of shale. They are mainly level or nearly
level and are on hilltops where the underlying hard
bedrock strongly affects the relief. Small areas of
Farmington soils are intermingled with Aurora soils
and are gently sloping, sloping, and moderately steep
In areas where the depth to bedrock is less than 20
inches.

Aurora soils are moderately deep, moderately well
drained, medium textured, and have a medium to
moderately fine textured subsoil. They are medium
and high in content of lime. These soils formed in thin
deposits of till derived mainly from the underlying
alkaline or calcareous gray shale and fine-grained
sandstone bedrock. This bedrock is at a depth of 20 to
40 inches. Aurora soils are mainly gently sloping, slop-
ing, or moderately steep and are on hillsides where
some runoff water accumulates. They have a sea-
sonal high water table that is perched on the slowly
permeable subsoil at a depth of 18 to 24 inches.

Minor soils are mainly those of the Angola, Cone-
sus, Honeoye, Lansing, Lima, and Varick series. The
moderately deep Angola and Varick soils are the
wetter associates of Aurora soils and are in landscape
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positions where runoff is slower or more water accu-
mulates and persists for longer periods. The deep
Conesus, Honeoye, Lansing, and Lima soils are inter-
mingled mainly with Aurora soils where the depth to
bedrock is more than 40 inches. In natural drainage
these minor soils range from well drained to poorly
drained.

Most of the acreage of this association has been
cleared and is used for crops. The larger areas of
shallow Farmington soils are used mainly for native
pasture or are idle. The deeper Aurora soils are
moderately productive. Erosion is a moderate hazard
on the major soils if they are cultivated and not
protected. Gullies that may cut to and into the softer,
less resistant shale bedrock form readily where water
concentrates. Bedrock and seasonal wetness are the
main limitations for most urban uses. Some areas
suitable for homesites have esthetic value.

17. Wassaic-Benson association, gently sloping

Moderately deep, well drained and moderately well
drained, and shallow, somewhat excessively drained
and excessively drained, high- and medium-lime soils
that have a medium-textured subsoil; on uplands

This association is made up of dominantly gently
sloping, but also level and sloping soils on uplands.
Relief has been affected by the underlying limestone
bedrock. Areas of this association are mainly in an
east-west belt that crosses the central part of the
county and passes through the southern side of Syra-
cuse near the Onondaga Limestone Escarpment.
Small areas are also scattered throughout the north-
ern part of the county where the Lockport Dolomite
Formation is the underlying bedrock, and throughout
that half of the county where the Tully Limestone
Formation is close to the surface.

This association makes up about 2 percent of the
county. About 45 percent of it is Wassaic soils, and
about 35 percent is Benson soils. Minor soils make up
the other 20 percent.

Wassaic soils are moderately deep, well drained and
moderately well drained, medium textured, and mod-
erately permeable. They are high and medium in
content of lime. Wassaic soils are 20 to 40 inches deep
over limestone bedrock. They formed in till derived
mainly from limestone, sandstone, and shale. In a few
places where the bedrock lacks crevices, Wassaic soils
are moderately well drained, and during wet periods
they have a seasonal high water table perched on the
bedrock at a depth of 20 to 24 inches. These soils are
level or nearly level where the nearly horizontal
bedrock is uniformly 20 to 40 inches deep. In sloping
areas the depth to bedrock is more uneven, and other
soils are intermingled with this Wassaic soil.

Benson soils formed in the same material as Was-
saic soils. They are shallow, somewhat excessively
drained and excessively drained, medium-textured
soils that have a high content of lime. These soils are
10 to 20 inches deep over limestone bedrock. They are
level to sloping. The larger areas are level or nearly
level where the nearly horizontal bedrock is most
uniformly at a depth of 10 to 20 inches, and only a few
small ledges of rock outcrop are present. Where they
are sloping Benson soils are mostly intermingled with
the moderately deep Wassaic soils because the bed-
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rock ranges from shallow to moderately deep within
short distances.

Minor soils in this association are mainly those of
the Cazenovia, Honeoye, and Ontario series. These
deep soils are level to sloping and are in small areas
where the depth to bedrock is more than 40 inches.
These soils generally are well drained, but in places
the Cazenovia soils are moderately well drained.

Most of the cleared areas of this association are
used for crops or pasture. The deeper soils are used
mainly for erops and are moderately productive ex-
cept during extremely dry years. The shallow soils
are used mainly for native pasture or are idle. The
moderate and shallow depths to bedrock are the main
limitations for most urban uses. Many areas near
Syracuse are used for homesites, but the cost of
digging cellars and ditches for underground utilities
is high. The hazard of polluting wells, springs, and
streams, especially from domestic sewage disposal
systems, is severe. The bedrock generally is a stable
foundation for heavy structure. Many limestone
quarries are in this association.

18. Lordstown-Arnot association, sloping

Moderately deep, well-drained, and shallow, well
drained and moderately well drained, very low lime
soils that have a medium-textured subsoil; on uplands

This association is made up of dominantly sloping,
but also nearly level and gently sloping soils on
hilltops and sloping and moderately steep soils on
hillsides of uplands. Relief has been influenced by the
underlying bedrock. Areas of this association gener-
ally are in the southern third of the county. Eleva-
tions are mainly above 1,500 feet.

This association makes up about 1.1 percent of the
county. About 60 percent of it is Lordstown soils, and
about 25 percent is Arnot soils. Minor soils make up
the other 15 percent.

Lordstown soils are moderately deep, well drained,
and medium textured. They have a very low content
of lime. Sandstone bedrock or hard shale is at a depth
of 20 to 40 inches. Lordstown soils formed in thin
deposits of till derived mainly from underlying sand-
stone and shale bedrock. Lordstown soils are gently
sloping, sloping, and moderately steep on hilltops and
hillsides where runoff is moderate to rapid.

Arnot soils are similar to and formed in the same
kind of material as Lordstown soils, but they are
shallow and well drained and moderately well
drained. Bedrock is at a depth of 10 to 20 inches. In
places a seasonal high water table is perched above
the bedrock at a depth of 15 to 18 inches. Arnot soils
are mostly nearly level and gently sloping and are
mainly on hilltops where the nearly horizontal bed-
rock is at a depth of 10 to 20 inches. In small areas
where they are sloping and moderately steep, Arnot
soils are intermixed with Lordstown soils.

Minor soils in this association are mainly those of
the Mardin and Volusia series. The deep, moderately
well drained Mardin soils and the somewhat poorly
drained Volusia soils are in small areas where the
depth to bedrock is more than 40 inches. They are
commonly sloping or in depressions below Lordstown
soils where runoff water accumulates.

Cleared areas of this association are idle or are
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reforested. Only a few areas are used for native
pasture or crops. Yields are limited by a short grow-
ing season and limited water supply. The moderate
and shallow depth to hard bedrock is the main limita-
tion for most nonfarm uses. Some areas suitable for
homesites have esthetic value.

19. Aurora-Farmington-Rock outcrop association,
steep

Moderately deep and shallow, well drained and moder-
ately well drained, high- to low-lime soils that have a
medium-textured to moderately fine textured subsoil;
and Rock outcrop; on uplands

This association is made up of dominantly steep,
but also very steep soils on valley sides of uplands in
the southern half of the county. Elevations are
mainly between 1,000 and 1,500 feet.

This association makes up about 1.6 percent of the
county. About 40 percent of it is Aurora soils, about
35 percent is Farmington soils, and about 15 percent
is Rock outcrop. Minor soils make up the other 10
percent.

Aurora soils are moderately deep, well drained, and
medium textured. They are medium and high in
content of lime. These soils are 20 to 40 inches deep
over alkaline or calcareous gray shale and fine-
grained sandstone bedrock. They formed in glacial till
derived mainly from shale and sandstone similar to
the underlying bedrock.

Farmington soils are shallow, well drained, and
medium textured. They are medium and low in con-
tent of lime. These soils are 10 to 20 inches deep over
alkaline or calcareous, fine-grained sandstone and
shale bedrock. The bedrock under Farmington soils
generally is harder and more resistant to weathering
than that under Aurora soils.

Aurora and Farmington soils have steep and very
steep slopes.

The most extensive areas of exposed bedrock that
make up the Rock outcrop part of this association are
in very steep to nearly vertical gorges of streams
where they cross the association. Smaller areas are in
narrow bands where the harder sandstone strata
crop out on the steep and very steep hillsides.

Minor soils in this association are mainly those of
the Angola, Honeoye, Lansing, and Varick series. The
deep, well-drained Honeoye and Lansing soils are
intermingled in small areas where the depth to bed-
rock is more than 40 inches. The moderately deep,
somewhat poorly drained Angola and poorly drained
Varick soils are level to sloping on small narrow
benches where seepage water from the bedrock keeps
the soils wet for long periods.

Cleared areas of this association are used mainly
for native pasture or are idle. Much of the association
is in forest. Slope and depth to bedrock are the major
limitations for both farm and nonfarm uses. Some
accessible areas, suitable for homesites, also have
esthetic value. Some places have suitable slope aspect
for ski-area development.

20. Benson-Wassaic-Rock outcrop association,
steep

Shallow, somewhat excesstvely drained or exces-
sively drained, and moderately deep, well drained and
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moderately well drained, high- and medium-lime soils
that have a medium-textured subsoil; and Rock out-
crop; on uplands

This association is made up of dominantly steep,
but also very steep soils in areas adjacent to and
including limestone escarpments. Relief has been
strongly affected by the underlying bedrock, and bed-
rock exposures on the escarpments are prominent
features of the landscape. Areas of this association
are mainly in a narrow east-west belt that crosses the
central part of the county. They parallel and include
areas of the Onondaga Limestone Escarpment, which
passes through the southern edge of Syracuse. Eleva-
tions are mainly between 700 and 1,000 feet.

This association makes up about 0.3 percent of the
county. About 35 percent of it is Benson soils, and
about 25 percent is Wassaic soils. Rock outerop makes
up another 15 percent, and minor soils make up the
other 25 percent.

Benson soils are shallow, somewhat excessively
drained or excessively drained, and medium textured.
They have a high content of lime. These soils formed
in thin deposits of glacial till derived mainly from
limestone, sandstone, and shale. Bedrock, which is
mainly limestone, is at a depth of 10 to 20 inches.

Wassaic soils are moderately deep, well drained and
moderately well drained, and medium textured. They
are medium and high in content of lime. These soils
formed in thin deposits of glacial till derived mainly
from limestone, sandstone, and shale. Wassaic soils
are in areas where the bedrock is at a depth of 20 to
40 inches.

The Rock outerop part of this association consists
mainly of exposures of bedrock on nearly vertical
cliffs and in gorges of streams that cross areas of the
association. In addition to the exposures of bedrock,
there are many very shallow areas where bedrock is
at a depth of less than 10 inches.

Minor soils in this association are mainly those of
the Cazenovia, Honeoye, and Ontario series. These
deep, well-drained soils are generally on less steeply
sloping areas where the depth to bedrock is more
than 40 inches. Also of minor extent are small areas
of Fluvaquents, frequently flooded. They are on nar-
row flood plain areas in the bottoms of gorges.

Cleared areas of this association are used mainly
for native pasture or are idle. Much of the acreage of
this association is in forest where tree growth is
highly variable. Slope and the depth to bedrock are
major limitations for both farm and nonfarm uses.
Some accessible areas are desirable as homesites and
also have esthetic value.

21. Camillus association, steep

Moderately deep, well drained and moderately well
drained, medium- and high-lime soils that have a
medium-textured subsoil; on uplands

This association is made up of dominantly steep,
but also very steep soils on valley sides and in gorges
in the northern part of the county. Relief has been
affected by the shale bedrock. Elevations are mainly
between 400 and 700 feet.

This association makes up about 0.2 percent of the

county. About 75 percent of it is Camillus soils. Minor
soils make up the other 25 percent.

Camillus soils are moderately deep, dominantly
well drained, and medium textured. They are medium
and high in content of lime. These soils are 20 to 40
inches deep over soft, silty, alkaline or calcareous
shale. They formed in thin deposits of till or partly in
residuum derived from this underlying shale.

Minor soils in this association are those of the
Benson, Lairdsville, Ontario, and Wassaic series. The
deep Ontario soils are intermingled in small areas
where the depth to bedrock is greater than 40 inches.
The shallow and moderately deep Benson and Was-
saic soils are commonly at higher elevations in areas
where limestone bedrock is close to the surface. The
moderately deep Lairdsville soils are at lower eleva-
tions where clay shale bedrock is within 20 to 40
inches of the surface. Natural drainage of these
minor soils ranges from moderate to excessive. Also
of minor extent in the association are small areas of
Fluvaquents, frequently flooded. They are on narrow
flood plains of high-gradient streams that cross areas
of the association.

Cleared areas of this association are idle or in
native pasture. Most areas are in forest. Slope and
depth to bedrock are the main limitations for most
farm and nonfarm uses. Also, Camillus soils are
highly erodible if not protected.

22. Arnot-Lordstown-Mardin association, steep

Shallow, moderately deep, and deep, well drained and
moderately well drained, very low and low lime soils
that have a medium textured subsoil; on uplands

This association is made up of dominantly steep
and very steep soils on valley sides at higher eleva-
tions in the southern third of the county. Elevations
are mainly more than 1,400 feet.

This association makes up about 0.9 percent of the
county. About 40 percent of it is Arnot soils, about 30
percent is Lordstown soils, and 20 percent is Mardin
soils. Minor soils make up the other 10 percent.

The Arnot, Lordstown, and Mardin soils formed in
deposits of glacial till derived mainly from sandstone
and shale.

Arnot soils are shallow, dominantly well drained,
and medium textured. The deposits in which these
soils formed are thin, and hard sandstone or shale
bedrock is at a depth of 10 to 20 inches. In places
Arnot soils are moderately well drained and have a
seasonal high water table perched above the bedrock
at a depth of 15 to 18 inches.

The moderately deep, well-drained, medium-tex-
tured Lordstown soils are similar to Arnot soils, but
they have bedrock at a depth of 20 to 40 inches.

The deep, moderately well drained, medium-tex-
tured Mardin soils have bedrock at a depth of more
than 40 inches. Mardin soils have a dense, slowly
permeable fragipan at a depth of 15 to 24 inches that
restricts rooting depth and water movement.

Minor soils in this association are mainly those of
the Howard, Lansing, and Volusia series. These are
all deep soils where bedrock is at a depth of more
than 40 inches. Howard soils are along glacial out-
wash channels that cross areas of the association.
Lansing soils are along steep and very steep foot
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slopes, and Volusia soils are around seeps. Natural
drainage of these minor soils ranges from somewhat
excessive to somewhat poor. Also of minor extent in
this association are small areas of rock outcrop where
bedrock is exposed along gorges and narrow ledges.
Most areas of this association are in forest. The few
cleared areas are used mainly for native pasture or
are idle, but some are reforested. Slope and depth to
bedrock are the main limitations for most farm and
nonfarm uses. Some accessible areas are suitable for
homesites and also have esthetic value. Some places
have favorable slope aspect for ski-area development.

Upland Areas Dominated by Moderately Deep
Soils That Formed in Thin Glacial-Till
Deposits Over Shale Bedrock and Are
Moderately Well Drained and Somewhat
Poorly Drained

The soils in the two associations of this group are on
uplands where relief is affected by the underlying shale
bedrock. They cover a total of about 5.5 percent of the
county. Areas are in two general locations. One is in
the northern third of the county where the underlying
bedrock is reddish-colored clay shale. The other is in
the southern half of the county where much of the
underlying bedrock is relatively soft, gray shale. Bed-
rock is within 20 to 40 inches of the surface in many of
the areas. Moderately deep, medium textured to mod-
erately fine textured soils that have medium- and
high-lime profiles are dominant in this group of associ-
ations. The soils are mainly moderately well drained
and somewhat poorly drained. They formed in thin
deposits of till or residuum derived mainly from the
underlying shale bedrock. Permeability of the subsoil is
slow or very slow. The soils range from level to sloping.
Most of the cleared areas in the northern third of the
country are idle. Those in the southern half of the
county are used mainly for crops and pasture, but some
are idle.

23. Aurora-Angola-Darien association, gently
sloping

Moderately deep and deep, moderately well drained
and somewhat poorly drained, medium- and high-lime
soils that have a medium-textured to moderately fine
textured subsoil; on uplands

This association is made up of dominantly gently
sloping but also level and sloping soils on uplands.
Relief has been affected by the underlying shale
bedrock. Areas of this association are scattered
throughout the southern half of the county. Eleva-
tions are mainly between 1,000 and 1,500 feet.

This association makes up about 3.7 percent of the
county. About 70 percent of it is Aurora soils, and
about 20 percent is a complex of Angola and Darien
soils. Minor soils make up the other 10 percent.

Aurora soils are moderately deep, moderately well
drained, and medium textured. They are medium and
high in content of lime. These soils are underlain by
bedrock at a depth of 20 to 40 inches. The bedrock is
dominantly dark-gray, relatively soft shale that is
alkaline or calcareous. In places the shale is interbed-
ded with thin strata of harder, fine-grained sand-
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stone. Aurora soils formed in thin deposits of till
derived mainly from this underlying shale and lesser
amounts of limestone. They are gently sloping to
sloping and are on convex hilltops and hillsides where
runoff is somewhat slow or where some runoff water
accumulates. These soils have a seasonal high water
table at a depth of 18 to 24 inches that is perched on
the slowly permeable subsoil.

The moderately deep Angola and deep Darien soils
are similar to and formed in the same kind of mate-
rial as Aurora soils. They are somewhat poorly
drained and have a seasonal high water table at a
depth of 6 to 12 inches that persists for longer periods
than in Aurora soils. They occur in intricate patterns
on flats above Aurora soils where runoff is slow or on
foot slopes and in depressions below Aurora soils
where water accumulates. Depth to bedrock ranges
from 20 inches to more than 40 inches over very short
horizontal distances.

Minor soils in this association are mainly those of
the Farmington, Kendaia, Lima, Lyons, and Varick
series. The shallow Farmington soils are in small
areas scattered throughout the association where
hard bedrock is at a depth of less than 20 inches. The

. deep Kendaia, Lima, and Lyons soils are in small
‘areas where bedrock is at a depth of more than 40

inches. The moderately well drained Lima soils are
intermingled with Aurora soils, and the somewhat
poorly drained Kendaia and poorly drained Lyons
soils are intermingled with Darien soils. Varick soils
are similar to but are the wetter drainage associates
of Aurora and Angola soils. They are intermingled
with Aurora and Angola soils in wetter areas.

Cleared areas of this association are used mainly
for crops and pasture, but some areas are idle. The
somewhat poorly drained Angola-Darien complex
needs drainage for best crop growth. Wetness, depth
to bedrock, and slow or very slow permeability are
the main limitations for many nonfarm uses. Some of
the better drained areas are suitable for homesites
and also have esthetic value,

24. Lairdsville-Brockport-Lockport association,
gently sloping

Moderately deep, well drained, moderately well
drained, and somewhat poorly drained, medium- and
high-lime soils that have a fine textured to moderately

fine textured subsoil; on uplands

This association is made up of dominantly gently
sloping, but also level and sloping soils on uplands.
Relief has been affected. by the underlying shale
bedrock. Areas of this association are scattered
throughout the northern third of the county where
soft clay shale of the Vernon Formation is close to the
surface. They are mainly on lower fringes of uplands
adjacent to the lake plains, or they are in islandlike
areas that protrude above the lake plains. Elevations
are generally between 400 and 500 feet.

This association makes up about 1.8 percent of the
county. About 45 percent of it is Lairdsville soils,
about 20 percent is Lockport soils, and about 20
percent is Brockport soils. Minor soils make up the
other 15 percent.

Lairdsville soils are moderately deep, moderately
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well drained and well drained, and medium textured.
They have a moderately fine textured or fine tex-
tured subsoil. Reddish clay shale bedrock is at a
depth of 20 to 40 inches. These soils are medium and
high in content of lime. They formed in residuum or
mixed glacial till and residuum derived mainly from
the underlying shale. These soils are dominantly
moderately well drained. They have a seasonal high
water table at a depth of 15 to 24 inches that is
perched on the slowly permeable or very slowly
permeable subsoil. Lairdsville soils are gently sloping
to sloping and are on convex hilltops where runoff is
somewhat slow or on hillsides where some runoff
water accumulates.

Brockport and Lockport soils have profiles similar
to those of Lairdsville soils. They are also moderately
deep over clay shale and formed in the same kind of
material. These soils differ mainly in that they are
somewhat poorly drained and have a seasonal high
water table at a depth of 6 to 12 inches that persists
for longer periods than in Lairdsville soils. Brockport
soils have brown and olive colors in contrast to the
reddish colors of Lairdsville and Lockport soils.
Brockport and Lockport soils are on flat hilltop areas
above Lairdsville soils where runoff is slow or they
are on foot slopes and in depressions below Lairds-
ville soils where water accumulates.

Minor soils in this association are mainly those of
the Cazenovia, Lakemont, Ontario, and Wampsville
series. These are all deep soils. Bedrock is at a depth
of more than 40 inches. The Cazenovia and Ontario
soils are intermingled with the major soils of the
association on uplands. The Lakemont soils are in low
wet depressions where clay sediment was deposited
in small glacial lakes. The Wampsville soils are in
small areas of glacial outwash where glacial streams
deposited gravel, shale, and sand. These minor soils
range from well drained to very poorly drained.

Cleared areas of this association are mostly idle. A
few areas are used for crops and pasture, and some
are in urban use. The major soils are slow to dry out
and clod if plowed when too wet or too dry because of
the high clay content of the surface layer. Drainage is
needed on the wetter soils for best crop growth, but it
is difficult to establish because of the slowly permea-
ble or very slowly permeable, clayey subsoil. The
hazard of erosion is severe on the gently sloping and
sloping areas if these soils are not protected. Seasonal
wetness, slow permeability or very slow permeability,
and depth to bedrock are limitations for many non-
farm uses. Also, the clayey soil material is very sticky
when wet. In places the shale bedrock underlying the
major soils is a source of clay for industrial uses.

Lake-Plain Areas Dominated by Deep Soils
That Formed in Sandy Deltaic and Glacio-
Lacustrine Sediment and Are Excessively
Drained to Very Poorly Drained

The soils in the three associations of this group are
scattered across the lake plains in the northern half of
the county. They cover a total of about 3.9 percent of
the county. Areas are mainly on deltas and in glacial
water dissection channels. The soils are deep and

formed mainly in water-sorted sandy deposits. They
have a medium-textured to moderately coarse textured
and coarse-textured surface layer. The content of lime
ranges from high to very low. The soils are nearly level
to rolling. Drainage ranges from excessive on the more
rolling areas to very poor in the lower depressions.
Permeability is mainly moderate to rapid, but in places
slowly permeable layers are in the substratum. The
use pattern is complex. About half of the cleared areas
are farmed, and about half are idle.

25. Arkport-Colonie association, gently sloping

Deep, well-drained, medium- and low-lime soils that
have a banded, medium-textured to moderately coarse
textured and coarse textured subsoil, and deep, well-
drained to excessively drained, low and very low lime
soils that have a coarse-textured subsoil; on deltas,
beaches, and bars of lake plains

This association is made up of dominantly gently
sloping, but also nearly level, undulating, or rolling
soils on sandy deltas and beach and bar areas of the
lake plains. Areas of this association are mostly in the
northern half of the county. Elevations are 400 to 500
feet.

This association makes up about 1.7 percent of
the county. About 40 percent of it is Arkport soils,
and about 35 percent is Colonie soils. Minor soils
make up the other 25 percent.

Arkport soils are deep, well drained, and medium
textured. They are medium and low in content of
lime. These soils formed in deltaic or bar and beach
deposits consisting mainly of sand but also containing
some silt and clay. Arkport soils typically have a
subsoil of thin bands of brown or reddish-brown very
fine sandy loam in a lighter colored and lighter
textured matrix below a depth of about 15 to 30
inches. They are mainly nearly level or gently sloping
on the tops of deltas and undulating or rolling on
dissection landforms.

The deep, well-drained to excessively drained Co-
lonie soils are similar to and are closely intermingled
with Arkport soils throughout areas of the associa-
tion. They differ mainly in that they are generally
coarser textured throughout. Also, they lack the tex-
tural bands above a depth of 30 inches that are
characteristic of Arkport soils.

Minor soils in this association are mainly those of
the Alton, Collamer, Galen, Lamson, Minoa, Otisville,
and Williamson series. The Alton and Otisville soils
are on gravelly parts of deltas, bars, and beaches. The
other soils are in lower areas of the lake plains where
the water table is closer to the surface than it is in
Arkport and Colonie soils. Natural drainage of these
minor soils ranges from excessive to very poor.

Cleared areas of this association are used mainly
for crops or are idle. Many areas near Syracuse are in
urban use. The major soils are low in natural fertility,
and, in places, are droughty. These soils can be tilled
early in spring, however, and are easy to till. They
respond well if adequately fertilized and irrigated.
The soils are also suitable for land smoothing and are
very well suited to truck crops. They are subject to
soil blowing, and water erosion is a hazard on the
sloping areas if the soils are cultivated and not
protected. The soils are fairly well suited to many
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nonfarm uses that require good drainage. Banks in
shallow excavations are subject to caving, and traffic-
ability is poor on noncohesive, sandy areas. Establish-
ment and maintenance of vegetation is difficult be-
cause of lower fertility and, in places, droughtiness.

26. Croghan-Naumburg association, nearly level

Deep, moderately well drained to poorly drained, very
low and low-lime soils that have a coarse-textured
subsoil; on deltaic areas of lake plains

This association is made up of dominantly nearly
level, but also level, sandy soils in deltaic areas on the
lake plains. Areas of this association are mostly in the
northwestern corner of the county, but a few areas
are scattered across the rest of the northern quarter.
Elevations are below 450 feet.

This association makes up about 0.5 percent of the
county. About 40 percent of it is Croghan soils, and
about 30 percent is Naumburg soils. Minor soils make
up the other 30 percent.

Croghan and Naumburg soils are deep and coarse
textured. They are very low and low in content of
lime. These soils formed in the same kind of sandy
deltaic deposits on the lake plains. Croghan soils are
moderately well drained and have a seasonal high
water table that fluctuates to within 18 to 24 inches
of the surface through rapidly permeable sandy ma-
terial. Naumberg soils are poorly drained and some-
what poorly drained, and the water table is at a depth
of 6 to 12 inches and persists for longer periods.
Croghan soils are level and nearly level generally in
slightly higher deltaic positions above Naumburg soils.

Minor soils in this association are those of the
Alton, Colonie, Lamson, Minoa, Otisville, and Ware-
ham series. The wetter Lamson and Wareham soils
are in depressions. The Minoa soils are in landscape
positions similar to those of Naumburg soils. The
sandy Colonie soils are on knolls. Alton and Otisville
soils are mainly on beach and bar areas where gravel
was deposited. Drainage of these minor soils ranges
from very poor to excessive.

Cleared areas of this association are mostly idle or
in native pasture. Only a few small areas are cropped.
Under adequate management that includes drainage
and, in places, irrigation, the major soils are suited to
such truck crops as potatoes, blueberries, and straw-
berries. Seasonal wetness is a major limitation for
many nonfarm uses. Also, the soils are subject to
caving in shallow excavations, and trafficability is
poor in noncohesive sandy areas if they are dry.

27. Minoa-Lamson-Galen association, nearly level

Deep, moderately well drained to very poorly drained,
medium- and high-lime soils that have a moderately
coarse textured to medium-textured subsoil; on sandy
deposits of lake plains

This association is made up of dominantly nearly
level, but also level and gently sloping soils on delta
fringes and glacial stream channel areas on the lake
plains. Areas of this association are scattered mainly
across the northern third of the county. Elevations
are below 450 feet.

This association makes up about 1.7 percent of the
county. About 45 percent of it is Minoa soils, about 30
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percent is Lamson soils, and about 15 percent is
Galen soils. Minor soils make up the other 10 percent.

All of these soils formed in the same kind of deltaic
or glacial stream channel deposits of fine sand and
very fine sand on the lake plains. They are deep and
medium textured or moderately coarse textured.
They are medium and high in content of lime.

Minoa soils are somewhat poorly drained and moder-
ately coarse textured. They have a seasonal high water
table at a depth of 6 to 12 inches that persists for
relatively long periods. The soils are nearly level and
gently sloping in areas above or below Galen soils
where runoff is slow or water accumulates.

Lamson soils are poorly drained and very poorly
drained and medium textured. They have a prolonged
high water table at or near the surface for long
periods. Water ponds in places. Lamson soils are
intermingled with Minoa and Galen soils in depres-
sions where water accumulates and remains for long
periods.

Galen soils have a medium-textured surface layer.
They are moderately well drained and have a sea-
sonal high water table at a depth of 15 to 24 inches.
These soils are nearly level and gently sloping and
are intermingled with Minoa and Lamson soils in
landscape positions where runoff is somewhat slow or
where some water accumulates.

Minor soils in this association are mainly those of
the Appleton, Alton, Arkport, Bombay, Collamer, Col-
onie, Hilton, Madrid, Niagara, and Palms series. The
sandy Arkport and Colonie soils, the silty Collamer
and Niagara soils, and the gravelly Alton soils and
Palms muck are all intermingled with Minoa, Lam-
son, and Galen soils on the lake plains. Appleton,
Bombay, Hilton, and Madrid soils that formed in till
are in small islandlike areas that protrude above the
lake plains. Drainage of these minor soils ranges from
very poor to somewhat excessive.

Cleared areas are used mainly for farming or are
idle. If adequately drained the major soils are well
suited to many crops, particularly annual row crops
and vegetables. Wetness and poor stability are the
main limitations for many nonfarm uses.

Lake-Plain and Valley Areas Dominated by
Deep-Soils That Formed in Silty or Clayey
Glacio-Lacustrine Sediment and Are
Moderately Well Drained and Somewhat
Poorly Drained

The soils in the five associations of this group are
scattered across the lake plains in the northern half of
the county and, to a lesser extent, in the larger north-
south valleys in the central part of the county. They
cover about 10.2 percent of the county. Associations of
soils that formed in silty lacustrine sediments on the
lake plains in the northern half of the county are the
most extensive, and make up about 90 percent of the
area covered by this group. These soils are deep,
medium textured, and are medium and high in content
of lime. They have a moderately slowly permeable or
slowly permeable subsoil and substratum. Associations
of soils that make up the other 10 percent of the group
are mainly in the larger north-south valleys. These
soils are deep, medium textured to moderately fine
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textured, and are high in content of lime. They formed
in clayey lacustrine sediment and they have a very
slowly permeable subsoil and substratum. The soils
range from level or nearly level to rolling. They are
dominantly moderately well drained and somewhat
poorly drained, but in places those on the more sloping
and rolling areas are well drained. Cleared areas are
used mostly for farming or are idle. Some areas in the
vicinity of Syracuse are in urban use.

28. Collamer-Dunkirk association, gently sloping

Deep, moderately well drained and well drained me-
dium- and high-lime soils that have a medium-textured
to moderately fine textured subsoil; on lake plains

This association is made up of dominantly gently
sloping, but also nearly level, undulating, and rolling
soils on some of the higher parts of the lake plains.
Areas of this association are mainly in the northern
half of the county. Elevations are mainly between 400
and 500 feet.

This association makes up about 1.1 percent of the
county. About 60 percent of it is Collamer soils, and
about 25 percent is Dunkirk soils. Minor soils make
. up the other 15 percent.

Collamer soils are deep, moderately well drained,
and medium textured. They are medium and high in
content of lime. These soils formed in lake-laid depos-
its of silt, very fine sand, and moderate amounts of
clay. Collamer soils have a seasonal high water table
at a depth of 12 to 18 inches that is perched on the
slowly permeable substratum. They are nearly level
and gently sloping and are in landscape positions
where runoff is somewhat slow or some water accu-
mulates.

Dunkirk soils formed in the same kind of material
as Collamer soils. They differ in that they are well
drained and the depth to the seasonal high water
table is greater. Dunkirk soils lack the mottles above
a depth of 20 inches that are characteristic of Colla-
mer soils. They are commonly in rolling areas above
Collamer soils where runoff is fairly rapid and water
does not accumulate.

Minor soils in this association are mainly those of
the Arkport, Canandaigua, Madrid, Niagara, and On-
tario series. The Canandaigua and Niagara soils are
the wetter drainage associates of Collamer and Dun-
kirk soils and are in small flats where runoff is slow
or in small depressions where water remains for long
periods. The well-drained, sandy Arkport soils are in
small areas, and the moderately well drained, silty
Williamson soils are in small areas where fragipans
formed in the soil. The well-drained Madrid and On-
tario soils are in scattered, small till islands that
protrude above the lake plains,

Cleared areas of this association are used mainly
for farming. Most crops commonly grown in the
county are well suited to these soils, and they respond
well to good management. The hazard of erosion is
one of the major limitations to farming these soils.
Undulating and rolling areas are common, so ade-
quate erosion-control measures are difficult to estab-
lish in places. Many areas of this association in the
vicinity of Syracuse are in, or are being developed for
urban use. Erodibility, slowly permeable substrata,
and seasonal wetness over the more extensive areas

are major limitations for urban uses. Also, load-
carrying capacity is variable over short distances and
needs careful consideration.

29. Collamer-Niagara association, gently sloping

Deep, moderately well drained and somewhat poorly
drained, medium- and high-lime soils that have a
medium-textured to moderately fine textured subsoil;
on lake plains

This association is made up of dominantly gently
sloping, but also level and undulating soils on the
lake plains where runoff is moderate or slow, or in
areas that receive runoff from higher lying areas.
Areas of this association are mainly in the northern
half of the county. Elevations are mainly between 360
and 450 feet.

This association makes up about 3 percent of the
county. About 55 percent of it is Collamer soils, and
about 25 percent is Niagara soils. Minor soils make up
the other 20 percent (fig. 6).

Collamer and Niagara soils formed in the same
kind of lacustrine deposits of silt, very fine sand, and
moderate amounts of clay. They are similar soils that
are deep, medium textured, and are medium and high
in content of lime.

Collamer soils are moderately well drained and
have a seasonal high water table at a depth of 12 to
18 inches. They are nearly level, gently sloping, or
undulating and are in areas where runoff is some-
what slow or where some water accumulates.

Niagara soils are somewhat poorly drained and
have a seasonal high water table at a depth of 6 to 12
inches. They are nearly level to very gently sloping
and are in areas above Collamer soils where runoff is
slower, or they are below Collamer soils in areas
where water accumulates and remains for longer
periods.

Minor soils in this association are mainly those of
the Appleton, Canandaigua, Dunkirk, Hilton, Madrid,
and Williamson series. The Canandaigua, Dunkirk,
and Williamson soils formed in the same kind of
lacustrine materials as Collamer and Niagara soils,
and they are in small scattered areas intermingled
with those soils on the lake plains. The Appleton,
Hilton, Madrid, and Ontario soils formed in till and
are in small, scattered, islandlike areas that protrude
above the lake plains. In natural drainage these
minor soils range from well drained to very poorly
drained.

Cleared areas of this association are used mainly
for farming, or are idle. The wetter areas that are
cropped generally are drained. These soils are produc-
tive, and crops respond well to good management.
The gently 510£ing and undulating areas are subject
to erosion if they are cultivated and not protected.
Some of the better drained areas in the vicinity of
Syracuse are used for urban development. Wetness,
moderately slow permeability or slow permeability,
and erodibility are major limitations for urban uses.
Also, the load-carrying capacity of these soils is ex-
tremely variable over short distances and needs care-
ful consideration.

30. Niagara-Collamer association, nearly level
Deep, somewhat poorly drained and moderately well
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Figure 6.—Typical cross section of Collamer-Niagara association, gently sloping, on lake plains in the northern part of the county.

drained, medium- and high-lime soils that have a
medium-textured to moderately fine textured subsoil;
on lake plains

This association is made up of dominantly nearly
level soils in areas of lake plains from which runoff is
slow or moderately slow. Areas of this association are
mainly in the northern half of the county. Elevations
are mainly below 450 feet.

This association makes up about 3.3 percent of the
county. About 70 percent of it is Niagara soils, and
about 20 percent is Collamer soils. Minor soils make
up the other 10 percent.

Niagara and Collamer soils formed in the same
kind of lacustrine deposits of silt, very fine sand, and
moderate amounts of clay. They are deep, medium
textured, and medium and high in content of lime.

Niagara soils are somewhat poorly drained and
have a seasonal high water table at a depth of 6 to 12
inches. The water table persists for longer periods in
the Niagara soils than it does in Collamer soils.
Niagara soils are on broad flats above Collamer soils
where runoff is slow, or they are below Collamer soils
in areas where water accumulates and remains for
longer periods.

Collamer soils are moderately well drained and
have a seasonal high water table at a depth of 12 to
18 inches.

Minor soils in this association are mainly those of
the Canandaigua, Fonda, Lamson, Minoa, Palms, and

Rhinebeck series. The wetter Canandaigua, Fonda,
and Lamson soils and Palms muck are in small
depressions. Minoa and Rhinebeck soils are intermin-
gled with the major soils and occur as small sandy
areas or clayey areas, respectively. Natural drainage
of these minor soils ranges from somewhat poor to
very poor.

Cleared areas of this association are used mainly
for farming or are idle. Large acreages are in native
pasture. Cropped areas generally are artificially
drained. If adequately drained, the soils are well
suited to such annual row crops as corn and beans.
Wetness, moderately slow permeability or slow
permeability, and poor stability are major limitations
for many nonfarm uses.

31. Williamson-Niagara association, gently
sloping

Deep, moderately well drained, low and very low
lime soils that have a medium-textured fragipan; and
deep, somewhat poorly drained, medium- and high-
lime soils that have a medium-textured to moderately
fine textured subsoil; on lake plains

This association is made up of dominantly gently
sloping, but also level and undulating soils on lake
plains. Areas of this association are mainly in the
extreme northwestern part of the county, but few
areas are scattered throughout the rest of the north-
ern quarter. Most elevations are less than 450 feet.
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This association makes up about 1.7 percent of the
county. About 65 percent of it is Williamson soils, and
about 20 percent is Niagara soils. Minor soils make up
the other 15 percent.

Williamson soils are deep, moderately well drained,
and medium textured. They are low and very low in
content of lime. These soils formed in lacustrine
deposits of silt, very fine sand, and small amounts of
clay. Williamson soils have a well-expressed, slowly
permeable or moderately slowly permeable fragipan
at a depth of 15 to 24 inches that restricts rooting and
movement of water. They have a seasonal high water
table that is perched above the pan. These soils are
mainly nearly level, gently sloping, or undulating on
the higher parts of the lake plains where runoff is
1somewha'f; slow or where some runoff water accumu-
ates.

Intermingled in depressions and along drainage-
ways on the lake plains are areas of wetter Niagara
soils that receive runoff from the higher lying Wil-
liamson soils. Niagara soils are deep, medium tex-
tured, and are medium to high in content of lime.
They formed in lacustrine materials similar to those
in which Williamson soils formed, but they have a
higher content of lime. Niagara soils are somewhat
poorly drained and have a seasonal high water table
at a depth of 6 to 12 inches that persists for longer
periods than it does in Williamson soils.

Minor soils in this association are mainly those of
the Alton, Arkport, Bombay, Canandaigua, Colonie,
Lamson, Minoa, and Wyland series. The gravelly
Alton soils and the sandy Arkport and Colonie soils
are on small deltas or in beach and bar areas of the
lake plains. The Canandaigua, Lamson, and Minoa
soils are intermingled as small scattered areas in low
depressions on the lake plains. Bombay soils that
formed in till are on small, scattered, islandlike areas
that protrude above the lake plains. Wayland soils and
also Fluvaquents, frequently flooded, are on narrow
flood plains of streams that cross the association. Natu-
ral drainage of these minor soils ranges from excessive
to very poor.

Cleared areas of this association are used mainly
for farming or are idle. The major soils are relatively
low in natural fertility, but crops respond well to
adequate applications of lime and fertilizer. The haz-
ard of erosion is severe on more sloping soils of the
association if they are cultivated and not protected.
Also, the wetter areas need drainage for best crop
response. Seasonal wetness and slow permeability are
major limitations for many nonfarm uses.

32. Schoharie-Odessa association, rolling

Deep, well drained and somewhat poorly drained, high-
lime soils that have a fine textured to moderately fine
textured subsoil; on lake plains

This association is made up of dominantly rolling,
but also level, gently sloping, and undulating soils on
the lake plain. Areas of this association are most
extensive in the larger north-south valleys in the
central part of the county. The areas are mainly on
valley floors above flood plains and along lower valley
}yalls. Elevations are mainly between 400 and 1,000
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This association makes up about 1.1 percent of the
county. About 50 percent of it is Schoharie soils, and
about 25 percent is Odessa soils. Minor soils make up
the other 25 percent.

Schoharie soils are deep, moderately weil drained
and well drained, and medium textured and moder-
ately fine textured. They have a high content of lime.
These soils formed in lake-laid deposits of reddish-
colored silt and clay that are calcareous. Schoharie
soils have a seasonal high water table at a depth of 18
to 36 inches that is perched on the very slowly
permeable, clayey subsoil and substratum. These
soils are rolling, undulating, gently sloping and are in
landscape positions where runoff is somewhat slow to
rapid. Some runoff generally accumulates on foot
slopes.

The deep, somewhat poorly drained, moderately
fine textured Odessa soils are similar to and formed in
the same kind of material as Schoharie soils. They
have a seasonal high water table at a depth of 6 to 12
inches that persists for longer periods than it does in
Schoharie soils. Odessa soils are nearly level to gently
sloping and are in areas above Schoharie soils where
runoff is slow, or they are along foot slopes in dissec-
tions and in depressions below Schoharie soils where
runoff accumulates.

Minor soils in this association are mainly those of
the Cazenovia, Collamer, Dunkirk, Fonda, Lakemont,
and Palmyra series. The Lakemont and Fonda soils
are the wetter drainage associates of Schoharie and
Odessa soils and are in small depressions on the lake
plains. Collamer and Dunkirk soils are in small scat-
tered areas where silt and very fine sand were depos-
ited, generally in the higher landscape positions. Pal-
myra soils are on small kames or narrow outwash
plains where glacial streams deposited gravel and
sand. Cazenovia soils, which formed in till, are on
small islandlike areas that protrude above the lake
plains, or they are along valley walls.

Cleared areas of this association are used mostly
for farming or are idle. These soils are difficult to till
because of the high content of clay, so hay is the main
crop. The hazard of erosion is severe if these soils are
cultivated and not protected. Seasonal wetness, very
slow permeability, and poor stability are major limi-
tations for many nonfarm uses. Also, the sticky,
plastic clay provides poor trafficability when wet and
i1s subject to mass slippage on steeper slopes. Some
areas are suitable for homesites and also have es-
thetic value.

Lake-Plain and Valley Areas Dominated by
Deep Soils That Formed in Silty or Clayey
Glacio-Lacustrine Sediment and Are
Somewhat Poorly Drained to Very Poorly
Drained

The soils in the three associations of this group are
mostly on the lake plains in the northern half of the
county. They cover about 3.2 percent of the county. The
areas are made up of either deep, medium-textured,
medium- and high-lime soils that formed in silty lacus-
trine sediment, or deep, medium-textured to moder-
ately fine textured, high-lime soils that formed in
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clayey sediment. Drainage of these soils ranges from
somewhat poor to very poor. Permeability is moder-
ately slow or slow in those soils that formed in silty
material, and it is slow or very slow in those soils that
formed in clayey sediment. The soils are level, nearly
level, or depressional. Cleared areas are used mainly
for pasture or are idle. Many areas are in water-
tolerant trees.

33. Niagara-Canandaigua association, nearly
level

Deep, somewhat poorly drained to very poorly drained,
medium- and high-lime soils that have a medium-
textured to moderately fine textured subsoil; on lake
plains

This association is made up of dominantly nearly
level or depressional soils on the lake plains where
runoff is slow or very slow, or where water accumu-
lates and remains for relatively long periods. Areas of
this association are mainly in the northern half of the
county. Elevations are less than 450 feet.

This association makes up about 0.9 percent of the
county. About 55 percent of it is Niagara soils, and
about 30 percent is Canandaigua soils. Minor soils
make up the other 15 percent.

Niagara and Canan(})aigua soils formed in the same
kind of lacustrine deposits of silt, very fine sand, and
moderate amounts of clay. They are deep, medium
textured, and are medium and high in content of
lime. They differ in that Niagara soils are somewhat
poorly drained and have a seasonal high water table
at a depth of 6 to 12 inches, whereas Canandaigua
soils are poorly drained and very poorly drained, the
water table is at or near the surface for long periods,
and water ponds in places. The Canandaigua soils are
commonly below Niagara soils in depressions where
water accumulates and remains for longer periods.

Minor soils in this association are mainly those of
the Collamer, Fonda, Lamson, Minoa, Palms, and
Rhinebeck series. The Collamer soils are on small
knolls at the highest elevations. The very poorly
drained Fonda soils are in small depressions where
clay was deposited. The poorly drained and very
poorly drained Lamson soils are in small depressions
where sand was deposited. Palms muck is in the
small, lowest depressions where plant remains are
deposited. The Minoa and Rhinebeck soils are inter-

mingled on similar landscape positions with Niagara-

soils. The Minoa soils are in small sandy areas, and the
Rhinebeck soils are in small clayey areas. In natural
drainage these minor soils range from very poorly
drained to moderately well drained.

Cleared areas of this association are used mainly
for native pasture or are idle. If cropped, those soils
generally are artificially drained. If adequately
drained, they are particularly productive of such
annual row crops as corn. Wetness, moderately slow
permeability or slow permeability, and poor stability
are the main limitations for many nonfarm uses.

34. Fonda-Lakemont association, level

Deep, very poorly drained and poorly drained, high-
lime soils that have a fine textured to moderately fine
textured subsoil; on lake plains

This association is made up of dominantly level,
but also nearly level or depressional soils on the lake
plains where runoff is very slow or water accumu-
lates and remains for long periods. Areas of this
association are mainly in the northern half of the
county. Elevations are mainly less than 500 feet.

This association makes up about 0.5 percent of the
county. About 40 percent of it is Fonda soils, and
about 30 percent is Lakemont soils. Minor soils make
up the other 30 percent.

Fonda and Lakemont soils formed in similar kinds
of lacustrine deposits of silt and clay. They are deep,
moderately fine textured soils that have a high con-
tent of lime. These soils differ mainly in that Fonda
soils are very poorly drained and have a mucky
surface layer that the poorly drained Lakemont soils
do not have. Fonda and Lakemont soils have a sea-
sonal high water table at or near the surface, and
water ponds in many places. Fonda soils are com-
monly below Lakemont soils in depressions where
water remains for slightly longer periods than it does
on Lakemont soils.

Minor soils in this association are mainly those of
the Brockport, Collamer, Lockport, Niagara, Odessa,
Palms, and Schoharie series. The Brockport and
Lockport soils are on small islandlike areas of till
where soft shale bedrock is at a depth of 20 to 40
inches. Odessa and Schoharie soils are better drained
associates of Fonda and Lakemont soils and are in
small, scattered higher areas in the association. The
silty Collamer and Niagara soils are on small scat-
tered knolls where silt has been deposited. Areas of
very poorly drained Palms muck are in the lowest
depressions where plant remains accumulate. In nat-
ural drainage these minor soils range from very
poorly drained to moderately well drained.

Cleared areas of this association are used mainly
for wetland pasture or are idle. Many areas are in
forests of water-tolerant trees. Wetness, very slow
permeability, moderately fine texture or fine texture,
and poor stability are the main limitations for most
nonfarm uses. In places there are suitable sites for
ponds and shallow-water impoundments.

35. Rhinebeck-Fonda association, nearly level

Deep, somewhat poorly drained and very poorly
drained, high-lime soils that have a moderately fine
textured to fine textured subsoil; on lake plains

This association is made up of dominantly nearly
level, but also level soils on lake plains that are
dotted with depressions. Areas of this association are
mainly in the northeastern part of the county. Eleva-
tions are mainly less than 400 feet.

This association makes up about 1.8 percent of the
county. About 70 percent of it is Rhinebeck soils, and
about 15 percent is Fonda soils. Minor soils make up
the other 15 percent.

Rhinebeck soils are deep, somewhat poorly drained,
and medium textured. They have a high content of
lime. These soils formed in lacustrine deposits of silt
and clay. They are level and nearly level and are
mainly on lake plains where runoff is slow. They have
a seasonal high water table at a depth of 6 to 12
inches that is perched on the slowly permeable sub-
soil and substratum.
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Closely intermingled with Rhinebeck soils in
depressions on the lake plains where water accumu-
lates are areas of wet, mucky Fonda soils. Fonda soils
formed in the same kind of lacustrine silt and clay
deposits as Rhinebeck soils. They are also deep soils
that have a high content of lime. These soils differ
from Rhinebeck soils in that they are very poorly
drained, have a moderately fine textured surface
layer, and are high in content of organic matter.
Fonda soils have a seasonal high water table at or
near the surface much of the time. Water ponds in
many places.

Minor soils in this association are mainly those of
the Appleton, Canandaigua, Collamer, Hilton, On-
tario, Palms, and Schoharie series. The Collamer and
Schoharie soils are on small knolls on the lake plains.
Canandaigua soils are in low depressions where silt
has been deposited. Palms muck is in the lowest
depressions where plant remains accumulate. The
Appleton, Hilton, and Ontario soils formed in till and
are on small islandlike uplands that protrude above
the lake plains. These minor soils range from very
poorly drained to well drained.

Cleared areas of this association are used mainly
for pasture or are idle. A few areas are cropped,
mainly for hay. If adequately drained, the soils are
suited to such row crops as corn. Many areas of the
association are forested. Wetness, slow permeability
or very slow permeability, a moderately fine textured
or fine textured subsoil, and poor stability are the
main limitations for most nonfarm uses. Many areas
have suitable sites for ponds or shallow-water devel-
opments.

Valley Areas Dominated by Deep Soils That
Formed in Gravelly and Sandy Glacial
Outwash on Old Alluvial Fans, Terraces,

Deltas, and Kames and Are Excessively
Drained to Moderately Well Drained

The soils in the four associations and two undifferen-
tiated groups of soils in this major grouping are
- scattered throughout the county. They cover about
8.2 percent of the county. The areas are most exten-
sive on glacial outwash terraces and fan deposits
along the larger valleys in the southern two-thirds of
the county. The soils are deep. They formed in water-
sorted- deposits of gravel and sand on old alluvial
fans, terraces, deltas, and kames. The more extensive
soils have a medium-textured to moderately coarse
textured surface layer and high- and medium-lime
profiles. In natural drainage the major soils are well
drained to somewhat excessively drained or exces-
sively drained. About 75 percent of the soils are level,
gently sloping, or undulating. The remaining 25 per-
cent are rolling or hilly to very steep. Permeability
ranges from moderate to very rapid in the surface
layer and subsoil, but it is rapid or very rapid in the
gravelly substratum. Most areas where the soils are
level, gently sloping, or undulating are used mainly
for farming. The rolling to very steep areas are
mostly idle, but a few are used for pasture.

36. Howard and Herkimer soils, gently sloping
Deep, well-drained and somewhat excessively drained,
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medium- and high-lime soils that have a medium-
textured subsoil; on old alluvial fans

This undifferentiated group is made up of domi-
nantly gently sloping, but also nearly level soils on
old alluvial fans. Areas are mainly in the southern
part of the county where high-gradient tributary
streams enter the larger valleys. Elevations are
mainly between 400 and 1,300 feet.

This undifferentiated group makes up about 0.9
percent of the county. About 55 percent of it is
Howard soils, and about 25 percent is Herkimer soils.
Minor soils make up the other 20 percent.

Howard soils are deep, well drained and somewhat
excessively drained, and medium textured. They have
a medium content of lime. These soils formed in
outwash-fan material derived mainly from sandstone,
limestone, and shale. They are nearly level and
gently sloping. They are on fans of high-gradient
streams that flow through areas of glacial till rich in
sandstone, limestone, and shale.

Herkimer soils are deep, dominantly well drained,
and medium textured. They are medium and high in
content of lime. These soils formed in outwash-fan
material that is mainly black and gray shale and
limestone. They are nearly level to gently sloping.
Herkimer soils are on alluvial fans of streams that
cut gorges through shale bedrock or flow through
areas of upland till rich in shale, In places Herkimer
soils are moderately well drained and have a seasonal
high water table at a depth of 24 inches.

Minor soils in this group are mainly those of the
Aurora, Collamer, Dunkirk, Hamlin, Honeoye, Pal-
myra, Schoharie, and Teel series. The Hamlin and
Teel soils are along the lower fringes of fans on flood
plains. The Collamer, Dunkirk, and Schoharie soils
are on dissections of the lake plains above the fans.
The Palmyra soils are commonly intermingled with
Howard soils on fans or are on kamy areas adjacent
to them. The shaly Aurora soils are commonly on
uplands adjacent to Herkimer soils on fans, and the
Honeoye soils are on adjacent uplands near Howard
soils on fans. Natural drainage of these minor soils
ranges from somewhat poor to excessive.

Cleared areas are used mainly for crops. The major
soils can be tilled fairly early in the season, and crops
respond well to good management. Infrequent flash
floods are a major limitation to farming and many
nonfarm uses of these soils. Erosion is a hazard on the
more sloping soils if they are not protected.

37. Palmyra-Howard association, gently sloping

Deep, well-drained to excessively drained, high- and
medium-lime soils that have a medium-textured to
moderately coarse textured subsoil; on glacial outwash
terraces

This association is made up of dominantly gently
sloping, but also level and undulating soils on glacial
outwash terraces. These terraces are mainly along
the larger valleys in the southern two-thirds of the
county. Elevations are mainly between 600 and 1,300
feet.

This association covers about 3.4 percent of the
county. About 60 percent of it is Palmyra soils, and 15
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Figure 7.—Typical cross section of Palmyra-Howard association, gently sloping, on outwash deposits in valleys in the central and
southern parts of the county.

percent is Howard soils. Minor soils make up the
other 25 percent (fig. 7).

Palmyra and Howard soils formed in similar kinds
of stratified gravelly and sandy glacial outwash mate-
rial that derived mainly from sandstone, shale, and
limestone. Aside from reaction and permeability, Pal-
myra and Howard soils differ mainly in that Palmyra
soils contain less gravel in the subsoil than Howard
soils. Also, Palmyra soils have free lime in the sub-
stratum immediately below the subsoil, whereas
Howard soils do not in places.

Palmyra soils are deep, well drained to excessively
drained, and medium textured. They have a high
content of lime. Permeability is moderate to moder-
ately rapid in the surface layer and subsoil and rapid
to very rapid in the substratum.

Howard soils are deep, well drained and somewhat
excessively drained, and medium textured and mod-
erately coarse textured. They have a medium content
of lime. Permeability is moderate to rapid in the
surface layer and subsoil and very rapid in the sub-
stratum.

Minor soils in this association are mainly those of
the Arkport, Dunkirk, Fredon, Halsey, Hamlin, Ho-
neoye, Madrid, Ontario, Phelps, Schoharie, and Teel
series. Fredon, Halsey, and Phelps soils are the wet-
ter drainage associates of Palmyra and Howard soils,

and are intermingled with Palmyra and Howard soils
on lower parts of outwash terraces. Areas of sandy
Arkport, silty Dunkirk, and clayey Schoharie soils are
intermingled on the lake plains with, or adjacent to,
areas of Palmyra and Howard soils. Hamlin and Teel
soils are on narrow flood plains of streams flowing
through the association. Small areas of Honeoye,
Madrid, or Ontario soils are on adjacent uplands. In
natural drainage these minor soils range from well
drained to very poorly drained.

Most cleared areas of this association are used for
farming. They can be tilled early in the season and
are well suited to many crops, including fruits and
vegetables. The high content of gravel and cobbles in
the surface layer limits the choice of crops. Suitable
crops respond well to good management. Many areas
of this association are also in urban use, for which
they have few limitations. The major soils are good
potential sources of sand and gravel. In many places
the glacial outwash materials in which the major
soils formed are good aquifers and provide ample
supplies of water for domestic use.

38. Wampsville-Palmyra-Phelps association,
gently sloping

Deep, moderately well drained to excessively drained,
medium- and high-lime soils that have a medium-
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textured to moderately fine textured subsoil; on glacial
outwash terraces

This association is made up of dominantly gently
sloping, but also level and undulating soils on glacial
outwash terraces in the northern part of the county.
Areas of this association are confined to a relatively
narrow east-west belt that extends from the vicinity
of Plainville and Jordan in the western part of the
county to near Mycenae and North Manlius in the
eastern part. Elevations are mainly between 400 and
600 feet.

This association makes up about 1.1 percent of the
county. About 40 percent of it is Wampsville soils,
about 25 percent is Palmyra soils, and about 15
percent is Phelps soils. Minor soils make up the other
20 percent.

Wampsville soils are deep, well-drained, medium-
lime soils that have a medium-textured surface layer
and a moderately fine textured subsoil. They formed
in deposits of glacial outwash that are rich in red and
olive-gray clay shale. Permeability is moderate in the
surface layer and subsoil and rapid in the substra-
tum. Wampsville soils are commonly in positions in-
tel_'lmediate to those occupied by Palmyra and Phelps
soils.

Palmyra soils are deep, well drained to excessively.

drained, and medium textured. They have a high
content of lime. These soils formed in glacial outwash
material that contains less shale and more limestone
and sandstone than that in which Wampsville soils
formed. Palmyra soils have a coarser textured subsoil
than Wampsville soils. Permeability is moderate to
moderately rapid in the surface layer and subsoil of
Palmyra soils and rapid to very rapid in the substra-
tum. Palmyra soils are commonly above Wampsville
soils in areas of the association.

Phelps soils are deep, moderately well drained, and
medium textured. They formed in similar glacial out-
wash material and are closely intermingled with both
Wampsville and Palmyra soils in areas of the associa-
tion. They are in low areas or depressions where the
water table is at a depth of 15 to 24 inches for brief
intervals in spring and during wet periods.

Minor soils in this association are mainly those of
the Brockport, Cazenovia, Fredon, Halsey, Lairds-
ville, Lakemont, Lockport, and Ontario series. The
Fredon and Halsey soils are the wetter drainage
associates of Wampsville, Palmyra, and Phelps soils
and are intermingled in depressions on outwash ter-
races. Lakemont soils are in small depressions where
clay was deposited in ponded areas. Brockport,
Lairdsville, and Lockport soils are on either higher or
lower positions where shale bedrock is at a depth of
20 to 40 inches. Cazenovia and Ontario soils that
formed in till are on small uplands that protrude above
the outwash terraces. In natural drainage these minor
soils range from well drained to very poorly drained.

Cleared areas of this association are used mainly
for crops. The major soils are productive, and crops
respond well to good management. Many areas near
Syracuse are developed for homesites. Seasonal wet-
ness in places is one of the few limitations to urban
uses.

39. Alton and Otisville soils, gently sloping
Deep, well-drained to excessively drained, medium- to
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very low lime soils that have a moderately coarse
textured to coarse textured subsoil; on glacial outwash
terraces and deltas or gravel beaches and bars of post-
glacial lakes

This undifferentiated group is made up of domi-
nantly gently sloping, but also level or undulating
soils on glacial outwash terraces and deltas or post-
glacial lake beaches and bars. The areas are mainly
in the northern quarter of the county. Elevations are
mainly between 400 and 600 feet.

This group makes up about 0.7 percent of the
county. About 60 percent of it is Alton soils and about
20 percent is Otisville soils, and in a few areas they
are intermingled. Minor soils make up the other 20
percent.

Alton and Otisville soils formed in similar kinds of
stratified gravelly and sandy glacial outwash or post-
glacial lake beach and bar deposits. This material
derived mainly from red and gray sandstone and, in
the case of Alton soils, from limestone in places. Aside
from reaction and permeability, Alton and Otisville
soils differ mainly in that Alton soils have a lower
content of sand in the surface layer and upper part of
the subsoil than Otisville soils. Both soils have a high
content of gravel. Areas of Alton soils are scattered
across the entire northern quarter of the county, and
Otisville soils are mainly in two areas in the north-
western part. The most extensive of these is north of
Beaver Lake near Jacksonville and Little Utica; the
other is north of Baldwinsville in the Three Rivers
Game Management Area.

Alton soils are deep, well drained and somewhat
excessively drained, and moderately coarse textured.
They are medium and low in content of lime. Permea-
bility is rapid throughout. '

Otisville soils are deep, excessively drained, and
coarse textured. They are very low and low in content
of lime. Permeability is very rapid throughout.

Minor soils in this undifferentiated group are
mainly those of the Arkport, Bombay, Colonie, Lam-
son, Madrid, Minoa, Phelps, and Williamson series.
Areas of sandy Arkport, Colonie, Minoa, and Lamson
soils and silty Williamson soils are on deltaic or lake
plains that are scattered within and along the fringes
of areas that are dominated by Alton and Otisville
soils. Wetter Phelps soils that formed in similar mate-
rials on outwash deposits are in low positions. Bombay
and Madrid soils that formed in till are on small upland
knolls that protrude above the general elevation of
areas of this undifferentiated group of soils. Natural
drainage of these minor soils ranges from excessive to
very poor.

Cleared areas are used mainly for truck farming or
pasture, or are idle. The major soils are droughty, and
applied fertilizer is readily leached from them. If
irrigation is applied as needed and fertilization is
timely, these soils are suited to intensive truck crop-
ping. The soils are easy to work and can be tilled
early in the season, but the content of gravel and
cobbles in the surface layer limits the choice of crops.
Droughtiness, low fertility, and content of gravel are
the main limitations for many nonfarm uses. The
major soils generally are good potential sources of
sand and gravel.
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40. Palmyra-Howard association, rolling

Deep, well-drained to excessively drained, high- and
medium-lime soils that have a medium-textured to
moderately coarse textured subsoil; on glacial outwash
terraces and kames

This association is made up of dominantly rolling
areas of soils on glacial outwash kames and terraces.
Areas of this association are scattered throughout
the larger valleys and lowlands of the county. Eleva-
tions are mainly between 400 and 1,300 feet.

This association makes up about 1.1 percent of the
county. About 50 percent of it is Palmyra soils, and
about 20 percent is Howard soils. Minor soils make up
the other 30 percent.

Palmyra and Howard soils formed in similar kinds
of stratified gravelly and sandy glacial outwash mate-
rial that derived mainly from sandstone, shale, and
limestone. Aside from reaction and permeability, Pal-
myra and Howard soils differ mainly in that Palmyra
soils contain less gravel in the subsoil than Howard
soils. Also, Palmyra soils have free lime in the sub-
stratum immediately below the subsoil, whereas
Howard soils do not in places.

Palmyra soils are deep, well drained to excessively
drained, and medium textured. They have a high
content of lime. Permeability is moderate to moder-
ately rapid in the surface layer and subsoil and rapid
to very rapid in the substratum.

Howard soils are deep, well drained and somewhat
excessively drained, and medium textured to moder-
ately coarse textured. They have a medium content of
lime. Permeability is moderate to rapid in the surface
layer and subsoil and very rapid in the substratum.

Minor soils in this association are mainly those of
the Alton, Arkport, Fredon, Halsey, Phelps, and
Wampsville series. Fredon, Halsey, and Phelps soils
are the wetter drainage associates of Palmyra and
Howard soils. They are intermingled with Palmyra
and Howard soils in depressions or in low kamy areas.
Areas of sandy Arkport, coarser Alton, and more
shaly Wampsville soils are intermingled in similar
landscape positions with Palmyra and Howard soils.

Cleared areas of this association are used mainly
for farming or are idle. Complex slopes restrict the
use of cultivated crops because of the hazard of
erosion. Slope is the main limitation for many non-
farm uses, but there are some good homesites. Many
areas of this association are good potential sources of
sand and gravel.

41.

Deep, well-drained to excessively drained, high- and
medium-lime soils that have a medium-textured to
moderately coarse textured subsoil; on glacial outwash
terraces and kames

The association is made up of dominantly hilly soils
in kame and kettle areas and moderately steep to
very steep soils on glacial outwash terrace escarp-
ments. Areas of this association are mainly along the
larger valleys in the southern two-thirds of the
county. Elevations are mainly between 600 and 1,300
feet.

This association makes up about 1 percent of the
county. About 60 percent of it is Palmyra soils, and

Palmyra-Howard association, hilly

SOIL SURVEY

about 20 percent is Howard soils. Minor soils make up
the other 20 percent.

Palmyra and Howard soils formed in similar kinds
of stratified gravelly and sandy glacial outwash that
derived mainly from sandstone, shale, and limestone.
Aside from reaction and permeability, Palmyra and
Howard soils differ mainly in that Palmyra soils
contain less gravel in the subsoil than Howard soils.
Palmyra soils have free lime in the substratum imme-
diately below the subsoil, whereas Howard soils do
not in places.

Palmyra soils are deep, well drained to excessively
drained, and medium textured. They have a high
content of lime. Permeability is moderate to moder-
ately rapid in the surface layer and subsoil and rapid
to very rapid in the substratum.

Howard soils are deep, well drained and somewhat
excessively drained, and medium textured to moder-
ately coarse textured. They have a medium content of
lime. Permeability is moderate to rapid in the surface
layer and subsoil and very rapid in the substratum.

Minor soils in this association are mainly those of
the Arkport, Carlisle, Cazenovia, Dunkirk, Fredon,
Halsey, Ontario, Palms, Phelps, and Schoharie series.
Fredon, Halsey, and Phelps soils are the wetter
drainage associates of Palmyra and Howard soils.
Together with Carlisle soils and Palms muck, they
are intermingled with Palmyra and Howard soils
mainly in the bottoms of kettle holes and around
seeps. Areas of sandy Arkport, silty Dunkirk, and
clayey Schoharie soils are intermingled on lake plains
with or adjacent to areas of Palmyra and Howard
soils. Small areas of Cazenovia and Ontario soils are
on adjacent uplands. Natural drainage of these minor
soils ranges from somewhat excessive to very poor.

Cleared areas of this association are used mainly
for pasture or are idle. Pastures are generally of poor
quality because of droughtiness. Runoff is very rapid
on these hilly to very steep soils, and the hazard of
erosion is severe if they are left without protective
cover. Slope is the main limitation for many nonfarm
uses. In places they are potential sources of sand and
gravel.

Valley Areas Dominated by Deep Soils

That Formed in Recent Alluvial Deposits on
Flood Plains and Are Well Drained to

Very Poorly Drained

The soils in the two associations of this group are on
flood plains of streams throughout the county. They
cover about 2.9 percent of the county. The soils are
deep and medium textured. They formed in recent
alluvium rich in silt and very fine sand. They have
medium- and high-lime profiles. The soils are level or
nearly level and are well drained to very poorly
drained. Permeability is generally moderate through-
out, but in places the wetter soils have slowly permea-
ble layers. The dryer soils are used mostly for crops,
and the wetter soils are used mainly for pasture or are
idle.

42, Teel-Hamlin-Wayland association, level
Deep, well-drained to somewhat poorly drained, me-
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dium- and high-lime soils that have a medium-textured
to moderately coarse textured subsoil; and deep,

orly drained and very poorly drained, medium- and
ﬁggn-]{zme sous that have a medium-textured to moder-
ately fine textured subsoil; on flood plains

This association is made up of dominantly level
soils on flood plains along the major streams in the
county. Most areas are in the wider north-south
valleys in the central part of the county. Elevations
are mainly between 400 and 1,300 feet.

This association makes up about 1.1 percent of the
county. About 60 percent of it is Teel soils, about 15
percent is Hamlin soils, and about 15 percent is Way-
land soils. Minor soils make up the other 10 percent.

Teel, Hamlin, and Wayland soils all formed in simi-
lar kinds of recent alluvial deposits on flood plains.
This alluvial material is mainly silt and very fine
sand. In places the deposits in which Wayland soils
formed contain more clay. The soils are all deep and
medium textured. They are medium and high in
content of lime. They differ mainly in that Teel soils
are moderately well drained and somewhat poorly
drained, Hamlin soils are well drained, and Wayland
soils are poorly drained and very poorly drained. A
seasonal high water table is at a depth of 12 to 24
inches in Teel soils. It is below a depth of 24 inches in
Hamlin soils and is at or near the surface for long
periods in Wayland soils. Permeability is moderate
throughout the profile of Teel and Hamlin soils and is
slow in some part of the profile of Wayland soils.
Hamlin soils are in the higher positions, Teel soils are
at the intermediate levels, and Wayland soils are in

the lowest positions. Hamlin soils are commonly adja-

cent to stream channels where the alluvial deposits
are relatively thicker. All of these soils are subject to
flooding. Floods occur mainly in spring, but can hap-
pen any time during periods of excessive precipitation
and runoff. Frequency of flooding ranges from an-
nually on the lower parts of flood plains to as seldom
as once in 10 to 20 years on some of the higher
po.slitions that are commonly occupied by Hamlin
soils.

Minor soils in this association are mainly those of
the Carlisle, Herkimer, Howard, Palms, and Palmyra
series, and areas of Fluvaquents, frequently flooded.
Carlisle soils and Palms mucks are in small, low
slackwater areas away from the main stream chan-
nels where little or no deposition takes place during
flooding. Herkimer and Howard soils are on small, old
alluvial fans where tributary streams flow into the
larger valleys. Small areas of Palmyra soils are on
glacial outwash terraces that are adjacent to or
protrude above the flood plains. Natural drainage of
these minor soils ranges from excessive to very poor.

Cleared areas of the Teel and Hamlin soils in this
association are used mainly for crops, and the wetter
Wayland soils are commonly used for pasture or are
idle. Crop response is generally excellent on the Teel
and Hamlin soils under good management. Flooding
is a hazard, but it rarely occurs in the growing season
in most areas. Flooding and wetness are the main
limitations for most nonfarm uses.

43. Wayland-Teel association, level
Deep, poorly drained and very poorly drained, me-
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dium- and high-lime soils that have a medium-textured
to moderately fine textured subsoil; and deep, moder-
ately well drained and somewhat poorly drained, me-
dium- and high-lime sotls that have a medium-textured
to moderately coarse textured subsoil; on flood plains

This association is made up of dominantly level
soils on low areas of flood plains that are subject to
frequent flooding. Areas of this association are
mainly along the larger streams in the county. Eleva-
tions are mainly between 400 and 1,300 feet.

This association makes up about 1.8 percent of the
county. About 60 percent of it is Wayland soils, and
about 20 percent is Teel soils. Minor soils make up the
other 20 percent.

Wayland and Teel soils formed in similar kinds of
alluvial deposits on flood plains. These alluvial depos-
its are mainly silt and very fine sand, but in places
the deposits in which Wayland soils formed contain
more clay. Wayland and Teel soils are medium-tex-
tured soils that are medium and high in content of
lime. They differ mainly in that Wayland soils are
poorly drained and very poorly drained, whereas Teel
soils are moderately well drained and somewhat
poorly drained. The water table is at or near the
surface for long periods in Wayland soils. It is season-
ally at a depth of 12 to 24 inches in Teel soils.
Permeability is slow in some parts of the Wayland
soils, and it is moderate in Teel soils. Wayland soils
are in lower flood-plain positions below Teel soils
where flooding is more frequent. Flooding occurs
mainly in spring, but it can happen anytime during
periods of excessive precipitation and runoff,

Minor soils in this association are mainly those of
the Carlisle, Fonda, Hamlin, Herkimer, Howard, Lake-
mont, and Palms series, and areas of Fluvaquents,
frequently flooded. Carlisle soils and Palms muck are
in the small, low slackwater areas away from the
main stream channels where little or no deposition
takes place during flooding. Fonda and Lakemont
soils are in the slackwater areas where clayey mate-
rial was deposited. Hamlin soils are on higher flood-
plain positions above Wayland and Teel soils. Herki-
mer and Howard soils are on small, old alluvial fans
where tributary streams flow into the larger valleys.
Natural drainage of these minor soils ranges from
very poor to somewhat excessive.

Cleared areas of this association are mainly in
pasture or are idle. Frequent flooding and wetness
are the main limitations for farming and most non-
farm uses.

Lake-Plain, Valley, and Upland Areas
Dominated by Deep Soils That Formed
in Organic Deposits and

are Very Poorly Drained

Only one soil association is in this category. It covers
about 3.2 percent of the county. Areas of it are
scattered throughout the county in swampy depres-
sions on lake plains, outwash plains, flood plains, and
uplands. The soils are deep. They formed in deposits
of well-decomposed and partly decomposed plant and
animal remains that accumulated in depressions. The
soils are mostly level and very wet. Most areas are
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covered with swamp, forest, or marsh vegetation. A
few drained areas are in specialty crops.

44. Carlisle-Palms association, level

Deep, very poorly drained, medium- and high-lime,
organic soils in waterlogged bogs on lake plains, out-
wash plains, flood plains, and glaciated uplands

This association is made up of dominantly level
soils in swampy depressions on lake plains, outwash
plains, flood plains, and uplands. Areas of this associ-
ation are scattered throughout the county, but are
most extensive in the northern quarter of the county
at elevations of less than 600 feet. In other parts of
the county, elevations range to as much as 1,300 feet.

This association makes up about 3.2 percent of the
county. About 50 percent of it is Carlisle soils, and
about 30 percent is Palms soils. Minor soils make up
the other 20 percent.

Carlisle and Palms soils are deep, very poorly
drained, organic soils. They formed in deposits of
well-decomposed to partly decomposed organic matter
that has accumulated in boggy depressions. This
material is mainly the remains of reeds, sedges, and
water-tolerant trees. In Carlisle soils the organic
deposits are more than 51 inches thick over mineral
soil layers. In Palms soils the deposits are 16 to 50
inches thick over mineral layers. Except for a few
areas that have been drained, the water table is at or
near the surface most of the year. Water ponds in
places. Permeability in the organic material is moder-
ately rapid, and in the underlying mineral material it
is variable.

Minor soils in this association are mainly those of
the Edwards and Martisco series and Saprists and
Fluvaquents, ponded, in bogs; those of the Canan-
daigua, Fonda, and Lamson series on lake plains;
those of the Halsey series on outwash plains; those of
the Warners and Wayland series on flood plains; and
those of the Lyons series on uplands. Drainage of
these minor soils ranges from poor to very poor.

Areas of this association are mainly in swamp
woods, or, where too wet for trees, in cattail marshes.
Cleared and drained areas are in specialty crops.
Wetness, high compressibility, and very poor stability
are the main limitations for most nonfarm uses. Some
areas have potential for wetland wildlife habitat.

Land-Type Areas Where the Soil Material
Has Been So Disturbed or Obscured by
Manmade Structures That It Has Not Been
Classified by Soil Series

The areas in this category cover about 3 percent of
the county. These are areas of large Quarries, Gravel
pits, Urban land, and Made land, chemical waste.
Generally, each area requires onsite investigation to
determine its potential use.

45. Quarries

These are limestone bedrock Quarries, 100 acres or
more in size, and operative or inoperative. They make
up about 0.2 percent of the county. Onsite investiga-
tion is needed to determine potential use.
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46. Gravel pits

These are large Gravel pits, 100 acres or more in
size, and operative or inoperative. They make up
about 0.2 percent of the county. Onsite investigation
is needed to determine potential use.

47. Urban land

Urban land consists of large built-up areas that
have been so altered or obscured by urban works and
structures that identification of the soils is not feasi-
ble. Buildings or pavements cover more than 50
percent of such areas, which include the downtown
business district of the city of Syracuse and the large
industrial complexes and shopping centers of the city
and its suburbs. Urban land makes up about 2.3
percent of the county.

48. Made land, chemical waste

This material is in large waste-bed areas that were
developed to dispose of solid chemical waste made up
largely of calcium derivatives. Some of the waste
beds are being built up and some have been built up to
the maximum height allowed by law and are being
stabilized. These areas make up about 0.3 percent of
the county. Onsite investigation is needed to determine
potential use.

Descriptions of the Soils

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

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

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

Following the name of each mapping unit is a
symbol in parentheses. This symbol identifies the
mapping unit on the detailed soil map. Listed at
the end of the description of each mapping unit are the
capability unit and woodland group in which the map-
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ping unit has been placed. The page for the description
of each capability unit and woodland group can be
learned by referring to the “Guide to Mapping Units”

at the back of this survey.

The acreage and proportionate extent of each map-
ping unit are shown in table 1. Many of the terms
used in describing soils can be found in the Glossary,
and more detailed information about the terminology
and methods of soil mapping can be obtained from the

Soil Survey Manual (9).

Alton Series
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The Alton series consists of deep, well-drained and
somewhat excessively drained, moderately coarse
textured, gravelly soils. These soils formed in glac;al
outwash material or in beach deposits of postglacial
lakes. The gravel beach deposits consist mostly of
material derived from red and gray sandstone. The
soils are nearly level to hilly and are on terraces

along the outer edges of lake plains.

TABLE 1.—Approximate acreage and proportionate extent of the soils

Soil Acres Percent Soil Acres Percent
Alton gravelly fine sandy loam, 0 to 3 per- Farmington-Aurora association, sloping ____ 2,180 0.4
centslopes ______________________________ 990 0.2 | Fluvaquents, frequently flooded ____________ 3,730 N
Alton gravelly fine sandy loam, 3 to 8 per- Fonda mucky silty clay loam ______________ 2,590 5
centslopes __ . ________ . __________ 1,570 3 Fredonloam ______________________________ 1,600 3
Alton gravelly fine sandy loam, rolling ____ 590 1] Galen very fine sandy loam, 0 to 2 percent
Angola-Darien silt loams, 0 to 6 percent slopes .. 710 hi
slopes ... 2,490 5| Galen very fine sandy loam, 2 to 6 percent
Angola-Darien silt loams, 6 to 12 percent slopes ... 1,020 2
slopes _________ . 410 1| Halsey mucky loam ________________________ 760 2
Appleton loam, 0 to 3 percent slopes ________ 3,990 81 Hamlinsiltloam __________________________ 770 2
Appleton channery silt loam, 0 to 3 percent Hamlin silt loam, high bottom ______________ 1,090 2
slopes . ______ 360 1| Herkimer silt loam ________________________ 1,270 3
Appleton channery silt loam, 3 to 8 percent Hilton loam, 0 to 3 percent slopes __________ 2,960 .6
slopes . 1,220 .2|| Hilton loam, 3 to 8 percent slopes __________ 8,280 1.6
Arkport very fine sandy loam, 2 to 6 per- Honeoye silt loam, 2 to 8 percent slopes ____ 31,830 6.3
centslopes ______________________________ 2,690 .51 Honeoye silt loam, 8 to 15 percent slopes ____ 20,220 4.0
Arkport very fine sandy loam, rolling ______ 1,020 2| Honeoye silt loam, rolling __________________ 3,090 .6
Arkport very fine sandy loam, hilly ________ 440 .11 Honeoye and Lansing gravelly silt loams,
Arnot channery silt loam, gently sloping ____ 930 2 15 to 25 percent slopes __________________ 15,890 3.1
Arnot-Lordstown association, very steep ____ 3,190 .6 || Honeoye very stony soils, sloping __________ 1,420 .3
Aurora silt loam, 0 to 6 percent slopes __.____ 4,920 1.0 Honeoye, Lansing and Ontario soils, steep __ 9,770 1.9
Aurora silt loam, 6 to 12 percent slopes ____ 4,710 9| Honeoye, Lansing and Ontario soils, very
Aurora silt loam, 12 to 18 percent slopes ____ 2,910 .6 steep oo 4,860 1.0
Aurora silt loam, 12 to 18 percent slopes, Howard gravelly fine sandy loam, 0 to 3
eroded __________________________________ 860 2 percentslopes ..____._______ . ____________ 300 1
Aurora-Farmington-Rock outcrop associa- Howard gravelly fine sandy loam, 3 to 8
tion, steep  _______________ o _______ 6,880 1.4 percent slopes __________________________._ 1,860 4
Benson silt loam, undulating ______________ 4,010 8| Howard gravelly fine sandy loam, rolling __ 860 2
Benson silt loam, rolling ____________________ 640 .1| Howard gravelly loam, 0 to 3 percent slopes __ 520 1
Benson-Wassaic-Rock outcrop association, Howard gravelly loam, 3 to 8 percent slopes _. 930 2
sloping . ____ .. 3,440 .7\| Howard gravelly loam, rolling ______________ 320 1
Benson-Wassaic-Rock outcrop association, Howard gravelly silt loam, 0 to 3 percent
very steep ... 1,600 3 slopes _ e 1,490 3
Bombay gravelly loam, 2 to 8 percent slopes __ 2,320 .51 Howard gravelly silt loam, 3 to 8 percent
Camillus silt loam, 2 to 6 percent slopes ____ 5,170 1.0 slopes __ e 2,690 b
Camillus silt loam, 6 to 12 percent slopes __ 3,120 6| Kendaia silt loam, 0 to 3 percent slopes ____ 3,480 N
Camillus silt loam, 6 to 12 percent slopes, Kendaia silt loam, 3 to 8 percent slopes ____ 2,840 6
eroded _________________________________. 1,110 2|l Lairdsville silt loam, 2 to 6 percent slopes __ 2,860 6
Camillus silt loam, 12 to 18 percent slopes, Lairdsville silty clay loam, 6 to 12 percent
eroded _ _________ . 1,540 3 slopes, eroded ____________________________ 1,430 3
Camillus and Lairdsville shaly soils, steep __ 1,510 .3|| Lakemont silty elay loam __________________ 960 2
Canandaigua mucky silt loam ______________ 3,700 .7| Lamson very fine sandy loam ______________ 2,640 .5
Carlislemuek ______________________________ 9,960 2.0{ Lansing gravelly silt loam, 2 to 8 percent
Cazenovia silt loam, 2 to 8 percent slopes __ 7,700 1.5 Slopes - o e 6,420 1.3
Cazenovia silt loam, 8 to 15 percent slopes __ 3,480 71 Lansing gravelly silt loam, 8 to 15 percent
Cazenovia silt loam, 8 to 15 percent slopes, slopes __ o 10,410 2.0
eroded _____________________________.___ 1,450 3| Lansing gravelly silt loam, rolling __________ 1,960 -4
Cazenovia soils, 15 to 25 percent slopes ____ 2,020 441 Lima silt loam, 0 to 3 percent slopes __.__.__ 2,660 b
Collamer silt loam, 0 to 2 percent slopes ____ 4,900 1.0| Lima silt loam, 3 to 8 percent slopes ____.____ 12,500 2.5
Collamer silt loam, 2 to 6 percent slopes ____ 13,800 2.7 Lockport and Brockport silty clay loams, 0
Colonie loamy fine sand, 0 to 6 percent to 6 percent slopes __________________.__. 3,970 8
slopes ________ o 2,950 .6|| Lordstown channery silt loam, sloping ______ 2,550 5
Colonie loamy fine sand, rolling ____________ 820 2| Lordstown-Arnot channery silt loams, mod-
Conesus gravelly silt loam, 0 to 3 percent erately steep _______________________.__.__ 940 2
slopes . 170 M| Lyonssiltloam _______________ ____________ 2,390 5
Conesus gravelly silt loam, 3 to 8 percent Made land, chemical waste ________________ 1,400 3
slopes ___________ . __ 7,200 14| Madrid fine sandy loam, 2 to 8 percent
Croghan loamy fine sand, 0 to 6 percent slopes ________ . 8,780 1.7
slopes . ___ 1,270 .3 Madrid fine sandy loam, 8 to 15 percent
Dariensiltloam ____________________________ 280 1 slopes _ e 1,400 3
Dunkirk silt loam, rolling __________________ 3,030 6| Madrid fine sandy loam, 8 to 15 percent
Edwardsmuek ... ______________________ 520 1 slopes, eroded ____________________________ 1,680 3
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TABLE 1.—Approximate acreage and proportionate extent of the soils—Continued

Soil Acres Percent Soil Acres Percent
Madrid fine sandy loam, rolling __._________ 1,150 02| Palmsmuek ______________________________. 5,430 1.1
Madrid gravelly loam, 2 to 8 percent slopes __ 1,480 3 || Palmyra gravelly loam, 0 to 3 percent
Madrid gravelly loam, 8 to 15 percent slopes - 5,330 1.1
slopes e e 450 .1 Palmyra gravelly loam, 3 to 8 percent
Manheim silt loam, 0 to 3 percent slopes ____ 520 1 S1OPeS oo 9,680 1.9
Manheim silt loam, 3 to 8 percent slopes ____ 2,280 5| Palmyra gravelly loam, rolling ____._______ 3,400 T
Manlius shaly silt loam, 2 to 6 percent Palmyra and Howard soils, hilly _____.______ 3,220 6
slopes __ oo 260 .1 | Palmyra and Howard soils, steep ... 1,650 3
Manlius shaly silt loam, 6 to 12 percent Palmyra and Howard soils, very steep ___.__ 1,280 3
slopes e 730 .1{ Phelps gravelly loam, 0 to 3 percent slopes - 1,790 4
Manlius shaly silt loam, 12 to 18 percent Phelps gravelly loam, 3 to 8 percent slopes - 1,350 3
slopes oo 510 .1 || Rhinebeck silt loam ________________________ 7,820 1.5
Mardin channery silt loam, 2 to 8 percent Saprists and Fluvaquents, ponded __._______ 720 1
slopes _ .o 2,590 5| Schoharie silt loam, 2 to 6 percent slopes __ 850 2
Mardin channery silt loam, 8 to 15 percent Schoharie silt loam, rolling ________________ 1,420 3
Slopes e 2,950 .6 || Schoharie silty clay loam, hilly ____________ 870 2
Mardin channery silt loam, 15 to 25 percent Schoharie soils, steep .- 780 2
slopes e 1,830 4 || Teel silt loam oo 5,250 1.0
Mardin soils, steep __ . ______________ 720 11l Urbanland e 8,300 1.6
Mardin channery silt loam, moderately Varick silt loam 540 1
shallow variant, 2 to 6 percent slopes ____ 400 .1 || Volusia channery silt loam, 0 to 8 percent
Mardin channery silt loam, moderately slopes _ oo 1,270 3
shallow variant, 6 to 18 percent slopes ____ 220 M || Volusia channery silt loam, 8 to 15 percent
Martisco and Warners soils ________________ 1,850 4 slopes oo 520 1
Minoa fine sandy loam, 0 to 2 percent Volusia channery silt loam, moderately
slopes e 3,290 q shallow variant, 0 to 6 percent slopes ____ 540 Rt
Minoa fine sandy loam, 2 to 6 percent Wampsville gravelly silt loam, 0 to 3 per-
Slopes e 1,220 2 cent SIOPeS oo 950 2
Mohawk silt loam, 2 to 8 percent slopes ____ 5,470 1.1 | Wampsville gravelly silt loam, 3 to 8 per-
Mohawk silt loam, 8 to 15 percent slopes ____ 3,000 .6 cent slopes oo 1,900 4
Mohawk silt loam, 15 to 25 percent slopes __ 1,290 3| Wampsville gravelly silt loam, rolling __.___ 200 M
Naumburg loamy fine sand _______________ 980 2| Wareham loamy fine sand _____________._____ 370 1
Niagara silt loam, 0 to 4 percent slopes ____ 21,360 4.2 | Wassaic silt loam, 0 to 8 percent slopes ____ 3,880 8
Odessa silty clay loam, 0 to 2 percent slopes __ 700 .1 Wassaic silt loam, 8 to 15 percent slopes ____ 760 2
Odessa silty clay loam, 2 to 6 percent slopes __ 910 2| Wassaic-Benson silt loams, moderately
Ontario loam, 2 to 8 percent slopes ________ 11,470 2.3 SteeP e 220 )
Ontario gravelly loam, 8 to 15 percent Wayland silt loam _________________________ 7,950 1.6
Slopes e 2,910 6| Weaversilt loam ___ . 790 2
Ontario gravelly loam, 8 to 15 percent Williamson silt loam, 0 to 2 percent slopes __ 1,570 3
slopes, eroded __________________________._ 1,760 4| Williamson silt loam, 2 to 6 percent slopes __ 4,680 9
Ontario gravelly loam, rolling _____________ 1,040 2 williamson silt loam, rolling ___________.____ 720 1
Ontario and Madrid soils, 15 to 25 percent Williamson silt loam, rolling, eroded ________ 330 1
slopes e 4,390 9 || Miscellaneous
Otisville gravelly loamy fine sand, 0 to 8 Borrow pits o 420 1
percent slopes _________ .. 640 1 Cutand fillland - __________ 5,430 1.1
Otisville gravelly loamy fine sand, rolling .. 110 m Made land . 2,000 4
Ovid silt loam, 0 to 3 percent slopes ________ 330 1 Gravel pits oo 1,270 3
Owvid silt loam, 3 to 8 percent slopes ________ 1,170 2 Quarries oo o 1,400 3
Palatine shaly silt loam, 2 to 6 percent Water (areas less than 40 acres in size) __ 1,600 3
Slopes e 750 1
Palatine shaly silt loam, 6 to 12 percent Total acres in areas mapped _________.__ 2501,760 100.0
Sl0PeS oo 620 1

! Less than 0.05 percent.

2 Does not include 6,080 acres of Onondaga Indian Reservation, which was not mapped.

In a representative profile in a hayfield, the surface
layer is dark-brown gravelly fine sandy loam 8 inches
thick. This layer is underlain by a rapidly permeable
subsoil that extends to a depth of 46 inches. Between
depths of 8 and 17 inches, the upper part of the
subsoil is very friable, reddish-brown gravelly sandy
loam. Between depths of 17 and 36 inches, the middle
part of the subsoil is reddish-brown very gravelly
sandy loam. Between depths of 36 and 46 inches, the
lower part of the subsoil is loose, dark-brown very
gravelly loamy sand. The substratum, between
depths of 46 and 144 inches, is stratified gravelly and
sandy material that is loose in the upper part and
cemented with secondary lime at a depth of 96 inches.

Alton soils have a rapidly permeable gravelly sub-
soil and substratum that are readily penetrated by

roots of deep-rooted crops and trees. The upper 30 to
40 inches, however, has low to moderate available
water capacity, and most rooting takes place in this
zone. Alton soils respond very well to management
and are quick to warm up in spring. They have a high
infiltration rate. The capacity of these soils to supply
nitrogen, phosphorus, and potassium is low. Unlimed
areas are strongly acid. Large amounts of fertilizer
and lime are needed. The high content of gravel and
cobbles in the soils limits the growth and quality of
some crops, especially root and tuber crops. They also
hinder tillage and harvesting. Alton soils are suited
to deep-rooted general crops. They are good to excel-
lent as sources of sand and gravel.

Representative profile of Alton gravelly fine sandy
loam, 3 to 8 percent slopes, in a hayfield in the town
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of Lysander, 250 feet southwest of Emerick Road,
5,400 feet north of State Route 370, and 500 feet north
of the powerline at the south edge of the gravel pit:

Ap—0 to 8 inches, dark-brown (7.5YR 3/2) gravelly fine sandy
loam; moderate, fine, granular structure; very fria-
ble; many roots; 20 percent gravel; neutral; abrupt,
smooth boundary.

B21—8 to 17 inches, reddish-brown (5YR 4/4) gravelly sandy
loam; weak, very fine, subangular blocky structure;
very friable; many roots; common fine, medium, and
coarse pores; 30 percent gravel; strongly acid; clear,
wavy boundary.

1IB22—17 to 36 inches, reddish-brown (5YR 4/3) very gravelly
sandy loam; very weak, fine, subangular blocky
structure; very friable; common roots; common me-
dium and coarse pores; 40 percent gravel; few fine
silt coats and patches of clay coats on upper faces of
gravel; medium acid; clear, wavy boundary.

IIB3—36 to 46 inches, dark-brown (7.5YR 4/2) very gravelly
loamy sand; single grained; loose; few roots; few
medium and coarse pores or crude voids between
sand grains; few thin silt patches; occasional thin
clay films on surfaces of pebbles; slightly acid; clear,
wavy boundary.

I1C—46 to 144 inches, dark-brown (7.5YR 3/2) to pinkish-gray
(7.6YR 6/2) stratified sand and gravel; single
grained; loose in upper part, becoming cemented
with secondary lime at a depth of 96 inches; few fine
roots; moderately alkaline (calcareous).

The solum ranges from 40 to 60 inches in thickness. Depth
to carbonate ranges from 40 to 80 inches. In the A horizon,
coarse fragments range from 15 to 35 percent.

The Ap and Al horizons range from dark reddish brown
(5YR 3/2) to dark brown (10YR 3/3) in color.

The B horizon ranges from dark brown (10YR 3/3) to
reddish brown (2.5YR 5/4), but is dominantly reddish brown
and brown. This horizon ranges from loam to sandy loam and
has an occasional subhorizon of loamy sand that is 20 to 45
percent coarse fragments by volume in the upper 10 to 30
inches and 40 to 75 percent below. This horizon ranges from
very friable to loose in consistence. In unlimed areas reaction
in the solum ranges from strongly acid to neutral.

Alton soils are closely associated with the moderately well
drained Phelps soils and formed in similar material. Alton
soils are also near Arkport and Colonie soils, which contain
little or no gravel.

Alton gravelly fine sandy loam, 0 to 3 percent
slopes (AIA).—This nearly level soil is in flat areas of
glacial outwash terraces. Areas are generally more
than 10 acres in size. Included in mapping are small
areas of Arkport and Colonie soils that make up as
much as 10 percent of the mapped acreage. They
have little effect on use and management.

This soil, especially when irrigated, is well suited to
some truck ecrops. Gravel and cobbles interfere with
tillage and limit the kind of crops that can be grown.
Capability unit 1Is-1; woodland suitability group 3ol.

Alton gravelly fine sandy loam, 3 to 8 percent
slopes (AIB).—This soil is on outwash plains. Slopes
are short and complex. In areas larger than 10 acres,
slopes are undulating. In a few areas slopes are
smooth and uniform. This soil has the profile de-
scribed as representative of the series.

Included with this soil in mapping are small areas
of moderately well drained Phelps soils in depressions
and small areas of Arkport or Colonie soils that are
more sandy. These inclusions make up less than 10
percent of the mapped acreage and have little or no
effect on use and management.

If irrigated, this soil is suited to truck crops. The
hazard of erosion is generally only slight, but is
moderate in places where slopes are steeper and
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longer. Gravel and cobbles interfere with tillage and
harvesting and limit the kinds of crops that can be
grown. Capability unit IIs-1; woodland suitability
group 3o01.

Alton gravelly fine sandy loam, rolling (AIC)—This
soil has short, complex slopes on outwash deposits.
Slopes range mainly from 8 to 15 percent. A few small
areas have smooth, even slopes. Most areas are less
than 20 acres in size, and many are smaller than 10
acres.

This soil has a profile similar to the one described
as representative of the series, but it is more variable
in depth to the stratified sand and gravel.

Included with this soil in mapping are small areas
of sandy Colonie and Arkport soils. Also included are
areas of moderately well drained Phelps soils in the
lowest depressions. Other inclusions are areas of
steeper Alton soils. These inclusions have little or no
effect on use and management.

This soil is suited to such deep-rooted hay crops as
alfalfa. The soil is somewhat droughty. Runoff is
moderate, and the hazard of erosion is moderate to
severe. The short, complex slopes make the use of
contour measures for erosion control impractical in
most places. Capability unit IVe-10; woodland suita-
bility group 3o01l.

Angola Series

The Angola series consists of moderately deep,
somewhat poorly drained, medium-textured soils.
These soils formed in neutral to moderately alkaline
till high in content of dark-gray shale similar to the
underlying bedrock. They are level to sloping and are
on bedrock-controlled landforms.

In a representative profile in a cultivated area, the
surface layer is very dark gray silt loam 8 inches
thick. Between depths of 8 and 22 inches, the subsoil
is firm, slightly sticky, olive-brown, shaly heavy
loam that contains many yellowish-brown, dark yel-
lowish-brown, and grayish-brown mottles. The under-
lying bedrock, at a depth of 22 inches, is calcareous,
massive, dark-gray shale and fine-grained sandstone.

Angola soils have a slowly permeable or very slowly
permeable subsoil and are too wet to be tilled early in
spring. Root growth is mainly limited to the upper 20
to 24 inches of soil above the bedrock. These soils
have moderate to high available water capacity. Run-
off and seepage from adjacent higher lying soils
collect in some areas, so that crops continue to grow
even when crops on better drained soils are damaged
by lack of moisture.

Angola soils need drainage for most crops. In most
places the soft shale bedrock can be readily excavated
in the upper 1 to 2 feet. In some places hard layers of
rock hinder excavation.

Lime needs of Angola soils are variable. The con-
tent of organic matter and nitrogen is medium to
high. Wetness, however, slows the decomposition of
the organic matter and the release of nitrogen is
slow. Plants therefore need additional nitrogen, es-
pecially early in spring and in wet summers. In
drained areas large amounts of nitrogen are released
in warm weather and cause lodging of small grains in
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places. The capacity of these soils to supply phospho-
rus and potassium is medium.

Wetness and bedrock at a depth of 20 to 40 inches
are the main limitations to the use of these soils for
farm and nonfarm purposes.

Representative profile of Angola silt loam from an
area of Angola-Darien silt loams, 0 to 6 percent
slopes, in a cultivated field in the town of Pompey, 450
fl'getdsouth of U.S. Highway 20, 1,900 feet east of Oran

oad:

Ap—0 to 8 inches, very dark gray (10YR 3/1) silt loam, very
dark grayish brown (10YR 3/2) crushed, gray (10YR
6/1) dry; moderate, medium and coarse, granular
structure; friable, slightly sticky; many roots; 10
percent angular stone and shale fragments; neutral;
abrupt, wavy boundary.

B2—8 to 22 inches, oYive-brown (2.5Y 4/4), shaly heavy loam;
many (40 percent), medium, distinct yellowish-brown
(10YR b5/4), dark yellowish-brown (10YR 4/4), and
grayish-brown (2.5Y 5/2) mottles; moderate, coarse,
prismatic structure parting to moderate, coarse,
subangular blocky; firm, slightly sticky; common
fine roots; many fine and medium and few large
pores; distinct grayish-brown (2.5Y 5/2) clay films on
prism faces, thin patchy clay films on blocky faces;
clay linings in large and medium pores; 20 percent
shale and angular stone fragments; neutral; abrupt,
wavy boundary.

R—22 inches, dark-gray (6Y 4/1), thin, bedded, calcareous,
fine-grained sandstone and shale bedrock. Beds
range from /2 inch to 2 inches thick with vertical
joints 6 to 18 inches apart in upper 2 feet.

The solum ranges from 20 to 30 inches in thickness. Depth
to bedrock ranges from 20 to 40 inches. Bedrock is brittle,
dark-gray, slightly acid to calcareous shale, hard limestone,
or thin strata of fine-grained, slightly acid to calcareous
sandstone.

The A horizon ranges from very dark gray (N 3/0) to dark
grayish-brown (10YR 4/2). This horizon ranges from 5 to 30
percent coarse fragments, mainly shale and sandstone. Reac-
tion of the A horizon in unlimed areas ranges from medium
acid to neutral.

The B horizon has hues of 10YR to 5Y, values of 3 to 5, and
chromas of 2 to 4, with common to many yellowish-brown,
dark yellowish-brown, and grayish-brown mottles. The B
horizon is heavy loam to light silty clay loam that is 18 to 35
percent clay and 5 to 35 percent coarse fragments. Reaction
in the B horizon ranges from medium acid to mildly alkaline.

A C horizon is generally present where bedrock is at a
depth of 24 to 40 inches. It ranges in color from dark grayish
brown (10YR 4/2) to olive gray (5Y 5/2) and in texture from
silt loam to silty clay loam that is 20 to 60 percent shale and
stone fragments. Reaction in the C horizon ranges from
neutral to moderately alkaline (calcareous).

Angola soils are mapped only in a complex with Darien soils
in Onondaga County. Angola and Darien soils are similar in
color, drainage, texture, and types of landforms. They differ
mainly in that Angola soils are 20 to 40 inches deep over
bedrock and Darien soils are more than 40 inches deep over
bedrock. Angola soils form a drainage sequence with the
moderately well drained to well drained Aurora soils and the
poorly drained Varick soils, which formed in similar material.
Angola soils are also near Lyons soils, but they have a
surface layer that is lower in organic-matter content than
that of the deeper and wetter Lyons soils.

Angola-Darien silt loams, 0 to 6 percent slopes
(AnB).—Angola and Darien soils each make up about
40 to 50 percent of this complex. In a few areas,
however, one of these soils is dominant, and the other
is a minor constituent. These soils have the profiles
described as representative of their respective series.
Areas of these soils are generally larger than 10
acres. The level or nearly level areas are on flat
hilltops that are slow to drain. The gently sloping
areas that have smooth to slightly concave slopes are
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mostly on valley sides that receive a large amount of
runoff or seepage from adjacent higher areas.

Included with these soils in mapping are small
areas of wetter Varick and Lyons soils in depressions
and shallow drainageways. These wetter soils gener-
ally make up less than 10 percent of most areas, but
they delay tillage unless drained.

The soils of this mapping unit need drainage for the
satisfactory production of most crops. Hard layers of
bedrock at a depth of 20 to 40 inches hinder ditching
in many areas. Erosion is a hazard on the steeper and
longer slopes. Capability unit IIIw-2; woodland suita-
bility group 3wl.

Angola-Darien silt loams, 6 to 12 percent slopes
(AnC).—Angola and Darien soils are of about equal
extent in most areas of this complex. In a few areas
one of these soils is dominant, and the other is a
minor constituent. These soils have profiles similar to
those described as representative of their respective
series, but they generally are slightly better drained
and, where eroded, the surface layer is lower in
organic-matter content. Areas of these soils generally
are smaller than 10 acres. These soils generally are
on lower, slightly concave valley sides that receive a
large amount of runoff and seepage from adjacent
higher soils.

Included with these soils in mapping are small
areas of Aurora soils on convex-shaped knolls. These
better drained Aurora soils make up as much as 15
percent of some areas, but they have little signifi-
cance in use and management. Also included are
small areas of poorly drained Varick soils in the
narrow drainageways, and a few small, steeper areas
of bedrock ledges and rock outcrops that hinder
tillage and mowing.

These soils need drainage or water diversion for the
satisfactory production of most crops. They also need
erosion-control measures if they are used for row
crops. Capability unit IIIe-7; woodland suitability
group 3wl.

Appleton Series

The Appleton series consists of deep, somewhat
poorly drained, medium-textured soils. These soils
formed in glacial till high in content of limestone and
sandstone with minor amounts of shale. Appleton
soils are level to gently sloping on uplands that
receive runoff from adjacent higher soils or from
which water drains slowly.

In a representative profile in a hayfield, the surface
layer is very dark brown loam 9 inches thick. Be-
tween depths of 9 and 22 inches the subsoil is friable
to firm, mottled, dark yellowish-brown heavy fine
sandy loam. Between depths of 22 and 30 inches, the
lower part of the subsoil is strongly mottled, dark
yellowish-brown sandy clay loam that is firm and
slightly sticky. Between depths of 30 and 60 inches,
the substratum is firm, grayish-brown, calcareous
gravelly loam.

In Appleton soils permeability of the subsoil is
moderate in the upper part and slow in the lower
part. Permeability is slow in the substratum. These
soils, unless artificially drained, are too wet to be
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tilled early in spring. At this time the water table is
within 6 to 12 inches of the surface. The water table
recedes in drier periods. Because of wetness, root
growth generally is confined to the uppermost 24 to
30 inches of these soils unless they are drained. This
zone has moderate to high available water capacity,
but normally there is more than enough water for
plant growth. Runoff from adjacent higher areas
collects on these soils. Crops, therefore, continue to
grow in dry summers when crops on better drained
soils are damaged by lack of water.

Some areas of Appleton soils are slightly acid and
need lime, but other areas are neutral and do not
need lime. The content of organic matter and nitro-
gen is high. The capacity of these soils to supply
potassium and phosphorus is medium. Wetness is a
limitation, but if corrected, the soils are well suited to
a wide variety of crops.

Representative profile of Appleton loam, 0 to 3
percent slopes, in a hayfield in the town of Clay, 100
feet south of Ver Plank Road, 2.700 feet east of the
intersection of Bennett Road:

Ap—0 to 9 inches, very dark brown (10YR 2/2) loam, grayish
brown (10YR 5/2) dry; weak, coarse, subangular
blocky structure parting to weak, fine, granular;
friable; many roots; 5 percent coarse fragments con-
sisting mainly of gravel and cobbles; medium acid;
abrupt, smooth boundary.

B&A—9 to 22 inches, dark yellowish-brown (10YR 4/4) heavy
fine sandy loam; common, fine and medium, distinct
yellowish-brown (10YR 5/6) and few, fine and me-
dium, distinct light brownish-gray (10YR 6/2) mot-
tles; moderate, medium, subangular blocky struc-
ture; friable to firm, slightly sticky; few fine roots;
many fine and few large pores; 5 percent coarse
fragments, mainly gravel and cobbles; 1- to 4-milli-
meters-thick, light olive-brown (2.5Y 5/4) fine sand
coats on ped faces; interior of peds has very dark
brown clay linings in larger pores; slightly acid;
clear, smooth boundary.

B2t—22 to 30 inches, dark yellowish-brown (10YR 4/4) light
sandy clay loam; many (35 percent), medium and
coarse, distinet yellowish-brown mottles; moderate,
coarse, subangular blocky structure; firm, slightly
sticky; dark grayish-brown (10YR 4/2) ped faces; few
roots; many fine and medium pores that have clay
linings; thin patchy clay films on ped faces; 12
percent coarse fragments, mainly gravel and cob-
bles; neutral; clear, wavy boundary.

C—30 to 60 inches, grayish-brown (10YR 5/2) gravelly loam;
few, medium, distinet yellowish-brown mottles in
upper part; moderate, thick, platy structure; firm; 20
percent gravel and cobbles; moderately alkaline (cal-
careous).

The solum ranges from 20 to 36 inches in thickness. Depth
to carbonates ranges from 20 to 32 inches. Content of coarse
fragments ranges from 5 to 35 percent in the solum and
generally increases with increasing depth. Depth to bedrock
is more than 40 inches and in places is many feet.

The A horizon ranges from very dark brown (10YR 2/2) to
dark grayish brown (10YR 4/2). The Al horizon, where pres-
ent, ranges from black (N 2/0) to very dark grayish brown
(10YR 3/2). The A2 horizon and the A part of the A&B or
B&A horizon, where present, have hues of 5YR to 2.5Y, values
of 5 to 7, and chromas of 1 to 3 with few to many mottles. The
A horizon ranges from fine sandy loam to silt loam. Reaction
in the A horizon ranges from medium acid to neutral.

The B&A horizon ranges from 0 to 13 inches in thickness.
The B horizon has hues of 5YR to 2.5Y, values of 3 to 6, and
chromas of 3 to 5. Mottles range from few to many. The Bt
horizon ranges from loam to light sandy clay loam and is 18
to 28 percent clay. Reaction in the B horizon ranges from
medium acid to mildly alkaline.

The C horizon ranges from 5YR to 2.5Y in hue. It is fine
sandy loam to very gravelly loam that is 5 to 50 percent
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coarse fragments, by volume. Consistence generally is firm or
very firm.

Appleton soils are closely associated with the moderately
well drained Conesus and Hilton soils and the poorly drained
Lyons soils. All formed in similar material.

Appleton loam, 0 to 3 percent slopes (A0OA).—Most
of the larger areas of this level or nearly level soil are
on hilltops from which water drains slowly. Many
areas are long and narrow. Smaller areas are gener-
ally in depressions or along drainageways in the till
plain. They have concave slopes that receive a large
amount of runoff from adjacent higher soils. Most
areas are smaller than 10 acres. This soil has the
profile described as representative of the series.

Included with this soil in mapping are small areas
of poorly drained Lyons soils in the lowest depres-
sions. These small wet spots make up as much as 20
percent of some areas, and they delay tillage in
spring unless they are drained. Also included are
small areas of Hilton and Bombay soils on slight rises
and knolls, but these better drained soils have little
effect on use and management. Because of limited
acreage, areas of Appleton loam, 3 to 5 percent slopes,
are also included. In places gravel or cobbles on the
surface hinder tillage.

If drained, this soil is well suited to many crops, but
crop choice is limited if the soil is undrained. Capabil-
ity unit IIIw-3; woodland suitability group 3wl.

Appleton channery silt loam, 0 to 3 percent slopes
(ApA).—This level or nearly level soil is on uplands at
elevations of more than 1,200 feet. Many nearly level
areas of this soil are in slightly concave depressions
in the landscape where they receive a large amount
of runoff from adjacent higher areas of Lansing and
Conesus soils. Other level areas are on broad hilltops
from which water drains slowly. Many areas of this
soil are larger than 10 acres.

This soil has a profile similar to the one described
as representative of the series, but it contains many
flat angular stone fragments and is generally more
acid.

Included with this soil in mapping are small areas
of poorly drained Lyons soils in depressions or drain-
ageways. These wetter soils make up as much as 15
percent of some areas, and they delay tillage. Also
included are small areas of better drained Conesus
and Lansing soils on small convex shaped knolls.
These better drained soils have little or no effect on
use and management,

If drained, this soil is well suited to many crops.
This soil contains stone fragments in places that
hinder tillage or harvesting. Capability unit I1Iw-3;
woodland suitability group 3wl.

Appleton channery silt loam, 3 to 8 percent slopes
(ApB).—This gently sloping soil is at elevations above
1,200 feet. Most areas have smooth to slightly concave
slopes and are situated where they receive a large
amount of runoff or seepage from adjacent higher
areas. Most areas of this soil are smaller than 10
acres.

This soil has a profile similar to the one described
as representative of the series, but it contains more
flat angular stone fragments, is slightly better
drained, and is generally more acid.

Included with this soil in mapping are small areas
of better drained Conesus and Lansing soils on slight



34 SOIL SURVEY

convex knolls. Also included are some small areas of
wetter Lyons soils in seep spots and depressions.

This soil is suited to cultivated crops, pasture, and
trees. If the soil is undrained, crop choice is limited;
but if drained, it is suited to a wide variety of crops. If
the soil is drained and used intensively for row crops,
measures to control both runoff and erosion are
needed, especially on the longer slopes. Angular
stones hinder tillage in places. Capability unit I11w-3;
woodland suitability group 3wl.

Arkport Series

The Arkport series consists of deep, well-drained
soils that formed in sandy lake deposits. These soils
are on deltas that formed where sand was dropped as
streams entered glacial lakes. They are mainly level
to gently undulating on lake plains and deltas, but a
few areas are rolling or hilly.

In a representative profile in a formerly cultivated
area, the surface layer is dark-brown very fine sandy
loam about 10 inches thick. Between depths of 10 and
18 inches, the subsurface layer is yellowish-brown to
light yellowish-brown, very friable very fine sandy
loam. The upper part of the subsoil, between depths
of 18 and 30 inches, is friable, dark yellowish-brown to
brown very fine sandy loam that has horizontal, Y/1e-
to Ys-inch-thick bands of dark-brown, slightly heavy
very fine sandy loam totaling about 3 inches in
thickness. Between depths of 30 and 42 inches, the
subsoil is friable, dark yellowish-brown very fine
sandy loam. Between depths of 42 and 60 inches, the
subsoil is loose, pale-brown loamy very fine sand that
has 16 to Yz-inch-thick layers of dark-brown very
fine sandy loam totaling 4 inches in thickness. The
substratum, between depths of 60 and 70 inches, is
pale-brown very fine sand. Reaction throughout the
profile is slightly acid.

Arkport soils are moderately permeable to rapidly
permeable. Depth to a seasonal high water table is
more than 36 inches in most places. Roots of deep-
rooted crops and trees penetrate readily into the
sandy layer, but most rooting is in the upper 30 to 40
inches of soil, which has moderate to high available
water capacity. Arkport soils have bands of very fine
sandy loam in the subsoil and substratum that retard
movement of water and thus hold it available to
plants.

Most areas of Arkport soils need lime, but some do
not. The supply of nitrogen is low. The capacity of the
soils to supply phosphorus and potassium is low.
Crops on Arkport soils, however, are highly respon-
sive to fertilization and management. These soils can
be tilled fairly early in spring and are easy to work,
They are subject to soil blowing if left exposed, and
sloping areas are subject to a severe hazard of water
erosion.

Representative profile of Arkport very fine sandy
loam, 2 to 6 percent slopes, in an idle area in the town
of Salina, 1,600 feet northeast of the State Route 370
overpass over the State Thruway, 1,700 feet west of
State Route 57, 3,100 feet south of Long Branch
Road, 1,900 feet northwest of the overpass of Inter-
change No. 38 over the State Thruway:

Ap—O0 to 10 inches, dark-brown (10YR 4/3) very fine sandy

loam; weak, fine, granular structure; friable; many
roots; slightly acid; abrupt, smooth boundary.

A2—-10 to 18 inches, yellowish-brown (10YR 5/4) light very
fine sandy loam, fading with increasing depth to
light yellowish brown (10YR 6/4); weak, medium,
platy structure; very friable; few roots; few medium
pores; slightly acid; abrupt, smooth boundary.

B21t—18 to 20 inches, dark yellowish-brown (10YR 4/4) very
fine sandy loam lamellae; weak, thin and medium,
platy structure; friable; few roots; common fine
pores; distinct clay bridges between sand grains;
slightly acid; abrupt, smooth boundary.

B22—20 to 30 inches, brown (10YR 5/3), light very fine sandy
loam; weak, medium, platy structure; friable; net-
work of dark-brown (10YR 4/3), crudely horizontal,
fine sandy loam lamellae /16 to !/2 inch thick, and
rounded granules Y4 to /2 inch in diameter that total
3 inches in thickness; few roots; common fine and
medium pores; distinct clay bridging between sand
grains in lamellae and granules; slightly acid;
clear, wavy boundary. :

B23t—30 to 42 inches, dark yellowish-brown (10YR 4/4) very
fine sandy loam; very weak, medium, platy struec-
ture; friable, slightly sticky; very few roots; few fine
pores; patches as large as 1 inch in diameter have
clay bridges between sand grains; slightly acid;
clear, wavy boundary.

B24—42 to 60 inches, pale-brown (10YR 6/3) loamy very fine
sand; single grained; loose; intricate pattern of dark-
brown (10YR 4/3), very fine sandy loam lamellae, /16
to 12 inch thick, totaling 4 inches in thickness;
lamellae are massive; friable; very few roots; com-
mon fine pores; ?atchy clay bridging between sand
grains in lamellae; slightly acid; gradual, wavy
boundary.

C—60 to 70 inches, pale-brown (10YR 6/3) very fine sand;
single grained; loose; slightly acid.

The solum ranges from 40 inches to 8 feet in thickness.
Depth to carbonate ranges from 4 feet to more than 10 feet.

The A horizon above the lamellae ranges from 15 to 30
inches in thickness. The Ap horizon ranges from grayish
brown to dark brown. The A2 horizon ranges from very fine
sandy loam to loamy fine sand in texture. This ranges from 5
to 22 inches in thickness. It has hues of 5YR to 10YR, values
of 5 to 6, chromas of 3 to 6, and generally fades in color with
increasing depth. Reaction in the A horizon ranges from
strongly acid to neutral.

That part of the B horizon containing lamellae that have a
distinct increase in clay ranges from 2 to 9 inches in thick-
ness. Lamellae that have an increase in clay have a total
thickness of more than 6 inches. No lamellae above a 30-inch
depth are more than 5 inches thick. The matrix of the B
horizon is fine sand to very fine sandy loam. It has hues of
5YR to 10YR, values of 5 to 7, and chromas of 2 to 4. The
lamellae range from very fine sandy loam to fine sandy loam
that is 1 to 5 percent more clay than the matrix. They have
hues of 5YR to 10YR, values of 3 to 5, and chromas of 2 to 4.
Reaction of the B horizon ranges from strongly acid to
neutral.

The C horizon is mainly stratified fine sand or very fine
sand that has thin bands of silt or silty clay. In places it is
stratified sand and gravel below a depth of 40 inches. In other
places it is silt and silty clay below a depth of 40 inches.
Reaction of the C horizon ranges from slightly acid to moder-
ately alkaline, and the horizon is calcareous in some places.
Depth to bedrock generally is more than 5 feet and commonly
is many feet.

Arkport soils are closely associated with the moderately
well drained Galen soils and the somewhat poorly drained
Minoa soils and formed in similar material. They are finer
textured than Colonie soils and have a total thickness of
lamellae greater than that of Colonie soils.

Arkport very fine sandy loam, 2 to 6 percent
slopes (ArB).—~This gently sloping or undulating soil is
on lake plains and deltas. Its gentle slopes are mainly
convex in shape. A few areas have smooth uniform
slopes. Most areas of this soil are irregular in shape
and range in size from less than 10 acres to more
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than 100 acres. This soil has the profile described as
representative of the series.

Included with this soil in mapping are small areas
of nearly level Arkport soils and areas of wetter
Galen soils in depressions and along intermittent
drainageways. Also included are small areas of grav-
elly Alton and Howard soils, and in a few places
Colonie soils are included as very sandy spots.

This soil is well suited to crops, early pasture, and
trees. It is especially well suited to truck crops, as it 1s
very responsive to fertilization, irrigation, and inten-
sive management. This soil is one of the best in the
county for land smoothing in order to establish uni-
form slopes. The hazard of water erosion is generally
not severe except where water concentrates. Soil
blowing is a hazard on exposed fields. Capability unit
11e-3; woodland suitability group 201.

Arkport very fine sandy loam, rolling (ArC).—This
soil is on the tops of sandy lake plain deposits, on the
sides of moderately deep drainageways that have
short, complex slopes, or on the short sloping sides of
dunelike mounds. Slopes are dominantly between 6
and 12 percent. Most areas of this soil are smaller
than 10 acres.

Included with this soil in mapping are areas of
Colonie soils and small narrow areas of wetter Galen
soils along the bottoms of the drainageways. Also
included are areas of Alton or Howard soils in small
gravelly spots.

This soil is suited to crops, pasture, and trees. The
hazard of water erosion is severe if it is cropped
intensively. The soil is also subject to soil blowing in
exposed areas. Such erosion-control measures as con-
tour stripcropping and terracing are extremely diffi-
cult to establish because the slopes are short and
irregular. Land smoothing to establish uniform slopes
is feasible in some areas. Spots of unstable sand are
hazardous to heavy equipment. Capability unit
IITe—4; woodland suitability group 2o1.

Arkport very fine sandy loam, hilly (ArD).—This soil
is on short, moderately steep sides of sandy lake
plains, deltas, or in incised drainageways of lake
plains. Most areas are long and narrow and have
short, irregular slopes. Slopes range from 12 to 25
percent.

This soil has a profile similar to the one described
as representative of the series, but it generally is
thinner to the stratified sandy substratum.

Included with this soil in mapping are very sandy
areas of Colonie soils and gravelly spots of Alton or
Howard soils. Also included are a few areas of moder-
ately steep dunelike mounds.

This soil is better suited to deep-rooted hay crops or
trees than to most other uses. It is generally too
droughty for pasture. This soil is not well suited to
row crops because it is subject to a severe hazard of
water erosion and soil blowing. Such erosion-control
measures as contour stripcropping are extremely dif-
ficult to establish because the slopes are short and
irregular. Unstable sand spots and moderately steep
slopes are limitations to the use of heavy machinery.
Capability unit IVe-10; woodland suitability group
201.

Arnot Series

The Arnot series consists of shallow, well drained
and moderately well drained, medium-textured soils
on uplands. These soils formed in thin deposits of
glacial till high in content of gray sandstone, silt-
stone, and shale. The till is underlain by sandstone,
siltstone, or shale bedrock at a depth of 10 to 20
inches. These soils are nearly level to very steep and
are mainly at high elevations on bedrock-controlled
landforms.

In a representative profile in a formerly cultivated
area, the surface layer is very dark grayish-brown
channery silt loam about 8 inches thick. Between
depths of 8 and 18 inches, the subsoil is very chan-
nery silt loam that is friable and brown to a depth of
14 inches and is faintly mottled below this depth.
Bedrock is at a depth of 18 inches.

In Arnot soils the root zone is mainly in the 10 to 20
inches of moderately permeable to rapidly permeable
soil above bedrock. Because of the shallowness to the
bedrock and the high content of stones, the available
water capacity is low or very low. Plants in the
shallower soils are the first to wilt during dry periods.
Short periods of wetness are common in spring when
water is perched above the bedrock. The capacity of
these soils to supply nitrogen, phosphorus, and potas-
sium is generally medium. They are strongly acid or
very strongly acid, and they need lime.

Representative profile of Arnot channery silt loam,
gently sloping, in an old apple orchard in the town of
Fabius, 400 feet west of Shackham Road, 3,300 feet
north of the Cortland County line in the northwest-
ern corner of a small abandoned quarry on the north-
ern side of the truck trail:

Ap—0 to 8 inches, very dark grayish-brown (10YR 3/2)
channery silt loam, dark brown (10YR 3/3) crushed;
moderate, medium and coarse, granular structure;
friable; many fine and medium roots; 25 percent
angular sandstone fragments; strongly acid; clear,
wavy boundary.

B21—8 to 14 inches, brown (10YR 4/3) very channery silt
loam; weak, fine and medium, subangular blocky
structure; friable, nonsticky; common roots; many
fine and common medium pores; 40 percent angular
sandstone fragments; strongly acid; gradual, wavy
boundary.

B22—14 to 18 inches, dark yellowish-brown (10YR 4/4) very
channery silt loam, few, fine, faint yellowish-brown
and light olive-brown mottles; weak, thin, platy
structure; friable, nonsticky; common fine and me-
dium roots; many fine and common medium pores;
50 percent angular sandstone fragments; strongly
acid; abrupt, wavy boundary.

R—18 inches, gray sandstone bedrock, upper 12 to 18 inches
fractured and coated with silty soil material seeped
from the B horizons. Quarry adjacent to profile site
shows 6 to 10 feet of massive gray sandstone bedrock
underlain by softer thin layer of gray and dark-gray
shale bedrock.

Thickness of the solum and depth to bedrock range from 10
to 20 inches. Content of coarse fragments ranges from 15 to
35 percent in the Ap horizon and from 85 to 60 percent in the
B horizon. These are dominantly gray sandstone and hard
shale rock and range in size from small fragments to large
flagstones.

The Ap horizon is grayish brown (2.5Y 5/2) to dark brown
(10YR 3/3). The Al horizon, where present, is dark gray (N/0)
to very dark brown (10YR 2/2). A thin, grayish-brown (10YR
or 2.5Y 5/2) A2 horizon is present in some unplowed areas.

The B horizon has hues of 7.5YR to 2.5Y, values of 3 to 5,
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and chromas of 3 to 6. Reaction in the B horizon ranges from
very strongly acid to strongly acid.

Arnot soils are associated with slightly deeper Lordstown
soils that are 20 to 40 inches deep over bedrock. Arnot soils
are also associated with the deeper Mardin and Volusia soils,
which have a fragipan.

Arnot channery silt loam, gently sloping (ATB).—
This soil is on hilltops and valley sides. In many
places it is in narrow, treadlike positions on step-
shaped hillsides where the risers consist of outcrops
of sandstone and hard shale bedrock. This soil has the
profile described as representative of the series.

Included with this soil in mapping are small areas
of Lordstown soils where the bedrock is 20 to 40
inches deep. Also included are small areas of a moder-
ately deep, poorly drained soil in small shallow
depressions.

This soil is suited to crops, pasture, and trees.
Because of shallowness to bedrock, the soil is
droughty. It is generally better suited to early matur-
ing grain and to shallow-rooted crops that can toler-
ate dryness than it is to most other uses. Measures
that conserve water and control erosion are needed
on sloping areas. In some places bedrock outcrops
make the use of machinery hazardous. Capability
unit IVe-5; woodland suitability group 4d1.

Arnot-Lordstown association, very steep (AVF).—
The soils in this association are in steep and very
steep landscape positions at high elevations. Areas
are mainly steep and very steep hillsides and valley
sides where slopes range from 25 to 45 percent. Also
included are very steep gorges where slopes range
from 35 to 65 percent. Ledges of bedrock outcrops are
prominent features of the landscape. Varying
amounts of flagstones and large flat boulders are
scattered on the surface. Most of the areas are long
and narrow and range in size from 30 to more than
500 acres. Some of the larger areas are more than
1,000 feet wide.

About 50 percent of the association is Arnot soils,
and 30 percent is Lordstown soils. The rest is about
10 percent rock outcrops and 10 percent minor soils.

Arnot and Lordstown soils in this association have
profiles similar to those described as representative
of their respective series, but large flat flagstones
and boulders are scattered on the surface and
throughout the profile. Depth to bedrock is variable
over short distances, and rock outcrops of hard sand-
stone are common. In places, the bedrock escarp-
ments are nearly vertical, especially in the gorges.

Minor soils in the association consist of deep, mod-
erately well drained Mardin soils, and somewhat
poorly drained Volusia soils where the depth to bed-
rock is more than 40 inches. Other minor soils are
Volusia soils, moderately shallow variant, where the
depth to bedrock is 20 to 40 inches. These Volusia soils
are 1n seep spots. _

Most of the acreage of this association is in trees. A
few of the areas that have slopes of less than 35
percent are in low-quality pasture. Both soils in
capability unit VIIs-1; Arnot soils in woodland suita-
bility group 4x1 and Lordstown soils in woodland suita-
bility group 3r4.

SOIL SURVEY

Aurora Series

The Aurora series consists of moderately deep,
moderately well drained, medium-textured soils.
These soils formed in neutral to moderately alkaline
till high in content of dark-gray shale and lesser
amounts of limestone. They are underlain by dark-
gray shale bedrock at a depth of 20 to 40 inches.
These soils are nearly level to very steep on bedrock-
controlled landforms that are mainly on uplands and
valley sides.

In a representative profile in a cultivated area, the
surface layer is dark grayish-brown silt loam 9 inches
thick. Between depths of 9 and 12 inches is a leached
subsurface layer of brown, friable silt loam. Between
depths of 12 and 18 inches, the upper part of the
subsoil is firm, mottled, dark-brown heavy silt loam.
Between depths of 18 and 29 inches, the subsoil is
mottled, dark grayish-brown, heavy shaly silt loam.
Between depths of 29 and 38 inches, the lower part of
the subsoil is mottled, very dark gray, firm, heavy
shaly silt loam. Black to dark-gray silty shale bedrock
is at a depth of 38 inches.

In Aurora soils root growth is limited mainly to the
soil above the bedrock. This zone has a moderate
available water capacity. A seasonal high water table
is at a depth of 18 to 24 inches. It is perched on the
slowly permeable subsoil and generally delays plow-
ing in spring.

Some areas of Aurora soils are acid and need lime.
Other areas are neutral and do not need lime. The
content of organic matter and nitrogen is medium.
The capacity of these soils to supply phosphorus and
potassium is medium. Bedrock and seasonal wetness
are the main limitations for most farm and nonfarm
uses. Much of the bedrock is rippable, but it contains
thin strata of harder, more resistant rocks in places.

Representative profile of Aurora silt loam, 0 to 6
percent slopes, in a cultivated field in the town of
Pompey, 50 feet east of Sweet Road, 3,000 feet south
of State Route 173:

Ap—0 to 9 inches, dark grayish-brown (10YR 4/2) silt loam,
gray (10YR 6/1) dry; moderate, medium and coarse,
granular structure; friable; many roots; 10 per-
cent fine shale fragments; neutral; abrupt, smooth
boundary.

A2—-9 to 12 inches, brown (10YR 5/3) silt loam, light gray
(2.5Y 7/2) dry; weak, fine, subangular blocky struec-
ture; friable; many roots; many fine pores; 10 per-
cent shale fragments; slightly acid; clear, wavy
boundary. )

B&A—12 to 18 inches, dark-brown (10YR 4/3) heavy silt loam,
very pale brown (10YR 7/3) dry; few, fine, distinct
yellowish-brown and gray mottles; moderate, me-
dium, subangular blocky structure; firm, slightly
sticky; many roots; many fine and medium pores;
patchy clay linings in larger pores; !s- to !/s-inch-
thick, brown (10YR 5/3) silt coats on ped faces, light
gray (2.5Y 7/2); 12 percent shale fragments; neutral;
clear, wavy boundary.

B2t—18 to 29 inches, dark grayish-brown (10YR 4/2) heavy
shaly silt loam; many, medium, distinct dark yellow-
ish-brown (10YR 4/4), and few, fine, distinct gray
mottles; moderate, medium, subangular blocky
structure in weak coarse prisms; firm, slightly
sticky; common roots; many fine and medium pores;
clay linings in larger pores; continuous thin clay
films on ped faces; 20 percent shale fragments; neu-
tral; clear, wavy boundary. .

B3—29 to 38 inches, very dark gray (10YR 3/1) heavy shaly silt
loam; few, fine, distinct brown and yellowish-brown
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mottles; weak, fine, subangular blocky structure;
firm, slightly sticky; common roots; common fine and
medium pores, patchy clay linings in larger pores;
discontinuous clay films on ped faces; 30 percent
shale fragments; mildly alkaline (weakly calcareous);
clear, smooth boundary.

R—38 inches, black (10YR 2/1) to dark-gray (10YR 4/1) silty
shale bedrock, partly weathered with dark yellow-
ish-brown (10YR 4/4) silt coating in upper 6 to 12
inches; few fine roots in silt coatings; mildly alkaline
(weakly calcareous).

The solum ranges from 20 to 40 inches in thickness. Depth
to bedrock generally ranges from 20 to 40 inches. In places a
thin C horizon is present where the depth to bedrock ranges
from 30 to 40 inches.

The A horizon ranges from silt loam to light silty clay loam
and is 5 to 25 percent coarse fragments. The Ap and Al
horizons range from very dark gray (10YR 3/1) to dark brown
(10YR 4/3) in color. The A2 horizon has hues of 10YR to 2.5Y,
values of 4 to 6, and chromas of 2 to 4 when moist. The A2
horizon, when dry, has values of 6 to 8 and chromas of 1 to 3.
In places a few faint mottles are present in the A2 horizon.
Reaction in the A horizon ranges from strongly acid to
neutral.

The B horizon ranges from silt loam to light silty clay loam
and is 18 to 35 percent clay. Coarse fragments in the B
horizon, mainly shale and some angular sandstone and lime-
stone, range from 5 to 30 percent by volume. The B horizon
has hues of 7.5YR to 5Y, values of 3 to 5, and chromas of 1 to
4. It has distinct gray and yellowish-brown mottles in the
upper part that become fainter and decrease in number with
increasing depth. Reaction in the B horizon ranges from
medium acid to mildly alkaline, but in the lower part this
horizon is weakly calcareous in places.

The C horizon, where present, has color and texture similar
to the B horizon. Reaction in the C horizon ranges from
neutral to moderately alkaline, but in the lower part the
horizon is weakly calcareous in places.

The moderately well drained Aurora soils are closely associ-
ated with the somewhat poorly drained Angola and Darien
soils and the poorly drained Varick soils and formed in
similar material. They are also near the shallow Farmington
and Benson soils in places.

Aurora silt loam, 0 to 6 percent slopes (AwB).—
This nearly level to gently sloping soil is typically on
convex-shaped hilltops that receive little or no runoff
from adjacent higher soils. A few areas are on hill-
sides that have been dissected by shallow drainage-
ways at intervals of 200 to 500 feet. Areas are irregu-
lar in shape. Many areas are larger than 10 acres, but
some are larger than 50 acres. This soil has the
profile described as representative of the series.

Included with this soil in mapping are small areas
of somewhat poorly drained Angola soils in shallow
depressions or along drainageways. These wetter
soils make up 15 percent of some areas, and they
delay tillage unless they are drained. Also included
are small areas of shallow Farmington soils and small
areas of desp Honeoye or Lansing soils.

This soil is well suited to crops, pasture, and trees.
If this soil is used intensively for row crops, erosion-
control measures are generally needed on the longer
slopes. In some areas wet spots delay tillage and need
to be drained. In a few places outcrops of hard
bedrock hinder plowing and excavation. Capability
unit 1Te-7; woodland suitability group 2o01.

Aurora silt loam, 6 to 12 percent slopes (AwC).—
This soil is generally on hillsides. Many areas are
larger than 10 acres. Some areas are long and nar-
row. Many of the larger areas are dissected by shal-
low to moderately deep drainageways at intervals of
200 to 400 feet.

This soil has a profile similar to the one described
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as representative of the series, but in places the
surface layer contains more shale fragments and is
lower in organic-matter content.

Included with this soil in mapping are small areas
of shallow Farmington soils and small areas of deep
Honeoye or Lansing soils. Also included are small
areas of poorly drained Angola soils in some of the
drainageways and areas of severely eroded shaly and
very shaly Aurora soils.

This soil is suited to crops, pasture, and trees.
Runoff is moderately rapid, and the hazard of erosion
is severe. Consequently, measures that control run-
off and erosion are needed if this soil is used inten-
sively for crops. In places outcrops of hard bedrock
hinder tillage and excavation. Capability unit I1le-6;
woodland suitability group 201.

Aurora silt loam, 12 to 18 percent slopes (AwD).—
This moderately steep soil is on hillsides or valley
sides. Some areas that are dissected by closely spaced
drainageways have short, complex slopes. Many
areas are long and narrow and are larger than 10
acres.

This soil has a profile similar to the one described
as representative of the series, but it is slightly better
drained and is browner.

Included with this soil in mapping are small areas
of shallow Farmington soils and small areas of deep
Honeoye or Lansing soils. Also included are a few
small areas of Angola soils in drainageways or in seep
spots and areas of severely eroded Aurora soils.

Most of the acreage of this soil is in trees, or it has
been used mainly for pasture with little or no tillage.
It is suited to crops, pasture, and trees. Because of
the moderately steep slopes, this soil is better suited
to hay or pasture crops than to most other uses.
Runoff is rapid, and the hazard of erosion is severe.
Consequently, if this soil is used for row crops or
small grain, it needs intensive erosion-control meas-
ures. The included shallow soils are very droughty.
Capability unit IVe-2; woodland suitability group 2r2.

Aurora silt loam, 12 to 18 percent slopes, eroded
(AwD2).—This moderately steep soil is on hillsides and
valley sides. Some areas that are dissected by closely
spaced drainageways have short, complex slopes.
Many areas are long and narrow and are larger than
10 acres.

This soil has a profile similar to the one described
as representative of the series, but it is 6 to 12 inches
shallower over bedrock, is browner, contains more
shale fragments, and has a lower content of organic
matter in the surface layer.

Included with this soil in mapping are small areas
of shallow Farmington soils and deep Honeoye and
Lansing soils. Also included are small areas of Angola
soils in drainageways and in seep spots.

Nearly all areas of this soil have been cleared and
cultivated. An average of 6 to 12 inches of the soil has
been removed by erosion. In many places gullies
extend into the upper 12 inches of the bedrock. Many
areas are idle and are reverting to brush and trees,
and some areas have been reforested. The hazard of
further erosion is severe; therefore, tillage needs to
be confined mainly to renovation for hay or pasture.
In places outcrops of hard bedrock hinder tillage or
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excavation. Capability unit IVe-2; woodland suitabil-
ity group 2r2.

Aurora-Farmington-Rock outcrop association,
steep (AXE).—The soils of this association are mainly
on valley sides where slopes range from 18 to 45
percent. Also in this association are very steep gorges
where slopes range from 35 to 65 percent. Ledges of
bedrock outcrops are prominent features of the land-
scape. Most of the areas are long and narrow. They
range in size from 30 to more than 200 acres, and a
few of the largest areas are larger than 500 acres.
Th;se are long side hills that are more than 1,000 feet
wide.

About 40 percent of the association is Aurora soils,
about 30 percent is Farmington soils, and about 20
percent is rock outerop. The remaining 10 percent is
minor soils.

Aurora and Farmington soils have profiles similar
to the ones described as representative of their re-
spective series, but they generally have more shale
and flat angular sandstone fragments on the surface.
Depth to bedrock is variable over short distances, and
scattered areas of Rock outcrop are common. In
places the bedrock escarpments are nearly vertical,
especially in the gorges.

Minor soils in this association are the deep Honeoye
or Lansing soils in pockets where the bedrock is more
than 40 inches deep and spots of Lyons or Angola
soils in small seep areas.

Most of the acreage of this association is in trees.
Some of the areas that have slopes of less than 30
percent have been cleared but are now idle or in low-
quality pasture. Many of the idle areas are brushy
and are slowly reverting to forest. Aurora and Far-
mington soils in capability unit VIIs-1; Aurora soils
in woodland suitability group 2r5, Farmington soils in
woodland suitability group 5x1; Rock outcrop not
assigned to a capability unit or woodland suitability
group.

Benson Series

The Benson series consists of shallow, somewhat
excessively drained or excessively drained, medium-
textured soils on uplands. These soils formed in thin
deposits of calcareous glacial till that are 10 to 20
inches thick over limestone or hard calcareous shale
bedrock. The rock fragments in the soil are mainly
limestone or calcareous hard shale. These soils range
from level to very steep and are on bedrock ridges.

In a representative profile in a formerly cultivated
area, the surface layer is dark-brown silt loam 8
inches thick. Between depths of 8 and 10 inches, the
upper part of the subsoil is very friable brown silt
loam. Between depths of 10 and 15 inches, the subsoil
is very friable, brown very channery loam. Between
depths of 15 and 18 inches, the lower part of the
subsoil is friable, very dark grayish-brown very chan-
nery silt loam. Limestone bedrock is at a depth of 18
inches.

In Benson soils root growth is limited mainly to the
10 to 20 inches of moderately permeable soil above
the bedrock. Available water capacity ranges from
very low to moderate. Consequently, water for plants
becomes deficient by the middle of summer, especially

in the shallowest and stoniest areas. The capacity of
these soils to supply nitrogen, phosphorus, and potas-
sium is medium. They generally do not need lime.
Moisture deficiency limits the response of crops to
fertilizer. Many bedrock outcrops hinder tillage. Hard
bedrock is the main limitation for most farm and
nonfarm uses.

Representative profile of Benson silt loam, undulat-
ing, in a hayfield in the town of Manlius, 75 feet south
of Salt Springs Road, 75 feet east of Palmer Road:

Ap—0 to 8 inches, dark-brown (10YR 3/3) silt loam, light
brownish gray (10YR 6/2) dry; moderate, medium,
granular structure; friable; many roots; 10 percent
limestone fragments; neutral; clear, smooth bound-

ary.

B21—8 to 10 inches, brown (7.5YR 4/4) light silt loam; weak,
fine and very fine, subangular blocky structure;
very friable; common roots; common fine and me-
dium pores; 10 percent limestone fragments; neu-
tral; clear, wavy boundary.

B22—10 to 15 inches, brown (10YR 4/3) very channery loam;
weak, thin, platy structure, very friable; common
roots; common fine and few medium and coarse
pores; 40 percent limestone fragments; neutral;
clear, wavy boundary.

B3—15 to 18 inches, very dark grayish-brown (10YR 3/2) very
channery silt loam; weak, medium, subangular
blocky structure; friable, slightly sticky; few roots;
many fine pores that have patchy clay linings; 50
percent limestone fragments; mildly alkaline (calcar-
eous).

R—18 inches, dark-gray (N 4/0) limestone, strongly calcar-
eous, vertical cracks and fissures 2 to 5 feet apart,
contain B3 horizon material; horizontal rock cracks
in upper foot contain silt coats.

Solum thickness and depth to bedrock range from 10 to 20
inches. Content of coarse fragments ranges from 5 to 35
percent in the A horizon and in the upper part of the B
horizon and from 35 to 55 percent in the lower part of the B
and C horizons.

The A horizon has hues of 10YR to 7.5YR, values of 3 and 4,
and chromas of 2 and 3. Reaction in the A horizon ranges
from slightly acid to neutral.

The B horizon has hues of 10YR to 5YR, values of 3 to 5,
and chromas of 2 to 6. The darkest colors are inherited from
dark-gray to black shale or limestone. Texture of the fine
earth in the B horizon ranges from loam to slightly silty clay
loam. Consistence is friable or very friable. Reaction in the B
horizon ranges from slightly acid to moderately alkaline
(calcareous).

The C horizon, where present, ranges from 1 to 5 inches in
thickness. It is dark gray (10YR 4/1) to dark reddish brown
(5YR 3/3). Texture of the fine earth in the C horizon ranges
from loam to light silty clay loam. Consistence is friable and
reaction is moderately alkaline (calcareous).

Benson soils are closely associated with the well drained to
moderately well drained Wassaic soils that are 20 to 40 inches
deep over bedrock. They are also near the well-drained Ho-
neoye soils and the well drained to moderately well drained
Cazenovia soils that formed in deep till.

Benson silt loam, undulating (BeB).—This soil is
mostly nearly level or very gently sloping on bedrock-
controlled hilltops. Slopes range from 0 to 8 percent.
The nearly level areas have the most uniform depth
to the limestone bedrock. Many of these nearly level
areas are larger than 50 acres. The more sloping or
undulating areas have less uniform depth to bedrock
and include many scattered ledges of bedrock. This
soil has the profile described as representative of the
series.

Included with this soil in mapping are small areas
of moderately deep Wassaic soils and areas of deep
Honeoye or Cazenovia soils. These deeper inclusions
have little or no effect on use and management.
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This soil is used for crops, pasture, and trees. The
soil is suited to early season pasture. By midsummer
the pasture is generally thin and dried out. Tree
growth is slow in many areas. This soil is generally
too droughty for good crop response even under good
management. Bedrock ledges hinder tillage. Capabil-
ity unit IIIs-3; woodland suitability group 5d1.

Benson silt loam, rolling (BeC).—This soil is on
bedrock-controlled hills. Slopes range from 8 to 25
percent. Most areas of this soil are less than 10 acres
In size, and only a few are larger than 20 acres.

This soil has a profile similar to the one described
as representative of the series, but the depth to
bedrock is generally more variable.

Included with this soil in mapping are small areas
of Wassaic soils where the depth to bedrock is 20 to 40
inches, and small areas of soils where the depth to
bedrock adjacent to the outcrops is less than 10
inches. Also included are a few small areas of deep
Honeoye or Cazenovia soils.

This soil is used for crops, pasture, and trees. Slope
and bedrock outcrops hinder tillage; consequently,
this soil is better suited to hay or pasture crops than
to most other uses. Rock outcrops hinder mowing.
Pastures generally become short by midsummer.
Tree growth is variable. Capability unit IVe—4; wood-
land suitability group 5d1.

Benson-Wassaic-Rock outcrop association, sloping
(BNC).—The soils in this association are mainly on the
broad flat tops or the sides of limestone bedrock-
controlled landforms. On the broad flat tops slopes
are mostly nearly level and are 0 to 3 percent. Expo-
sures of bare limestone bedrock of varying sizes are
prominent features of these broad tops. On the hill-
sides slopes are 3 to 25 percent. Many limestone
bedrock outcrops are prominent features of the land-
scape. Some of the ledges are nearly vertical and
range from 2 to 10 feet in height. Most of the areas
are irregular in shape and range from 10 to more
than 100 acres in size.

About 40 percent of the association is Benson soils,

about 20 percent is Wassaic soils, and about 20 per-
cent is Rock outerop. About 10 percent of the associa-
tion is a very shallow soil, similar to Benson soil, but
it is less than 10 inches deep over the bedrock. The
remaining 10 percent is minor soils.
" Benson and Wassaic soils have profiles similar to
those described as representative of their respective
series, but they generally contain more angular lime-
stone fragments. Depth to bedrock is fairly uniform,
or it changes gradually on the broader, flat tops of
hills, so that exposures of bare rock in places are as
large as half an acre. Depth to bedrock is variable on
the gently sloping to moderately steep hillsides, and
it is most variable on the steepest slopes, where Rock
outcrops are numerous Or very numerous.

Minor soils in this association are the deep Ho-
neoye, Cazenovia, or Ontario soils in pockets where
the depth to bedrock is more than 40 inches.

Most of the acreage of this association is in wood-
land which exhibits a widely variable rate of tree
growth, generally related directly to the depth-of the
soil over bedrock. Some of the nearly level areas and
very shallow areas support scattered stunted trees.
Cleared areas are now idle or in low-quality pasture.
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Benson and Wassaic soils in capability unit VIs-1;
Benson soils in woodland suitability group 5d1 and
Wassaic soils in woodland suitability group 2r2; Rock
outerop not assigned to a capability unit or woodland
suitability group.

Benson-Wassaic-Rock outcrop association, very
steep (BNF).—The soils in this association are mainly
on bedrock-controlled hillsides or escarpments where
slopes range mainly from 25 to 45 percent. Other
areas of soils are on the very steep sides of gorges
that dissect the limestone bedrock formations, and
where slopes are 35 to 70 percent. Rock outcrops of
limestone, many of which are nearly vertical cliffs,
are prominent features of the landscape. Individual
areas are irregular in shape and range in size from
about 20 acres to more than 200 acres.

About 40 percent of the association is Benson soils,
about 20 percent is Wassaic soils, and about 20 per-
cent is Rock outcrop. About 10 percent of the associa-
tion is a very shallow soil, similar to Benson soil, but
less than 10 inches deep over bedrock. The remaining
10 percent is minor soils.

Benson and Wassaic soils have profiles similar to
those described as representative of their respective
series, but they generally contain more angular lime-
stone fragments and boulders. Depth to bedrock is
variable over very short distances. The soils grade
from more than 40 inches deep to very shallow depth.
Bedrock outerops are very numerous.

Minor soils in this association are the deep Ho-
neoye, Cazenovia, or Ontario soils in pockets where
depth to bedrock is more than 40 inches.

Most of the acreage of this association is in trees,
much of which exhibit fairly good growth. This is
evidently because the trees are able to tap seepage
water in the numerous crevices in the limestone rock.
The steep and very steep slopes and the many nearly
vertical bedrock ledges and cliffs hamper forest man-
agement and logging. A few of the less sloping areas
are in low-quality pasture or are idle. Benson and
Wassaic soils in capability unit VIIs-1; Benson soil in
woodland suitability group 5x1, Wassaic soil in wood-
land suitability group 2r5; Rock outcrop not assigned
to a capability unit or woodland suitability group.

Bombay Series

The Bombay series consists of deep, moderately
well drained, moderately coarse textured soils on
uplands. These soils formed in moderately coarse
textured, neutral to moderately alkaline glacial till
that has a high content of fine sand. The till contains
varying amounts of semirounded gravel and stones
that are mainly red and gray sandstone but in places
are limestone. Minor amounts of gneiss, granite, and
quartzite are also present.

In a representative profile in a cultivated area, the
surface layer is dark grayish-brown gravelly loam 10
inches thick. Between depths of 10 and 16 inches, the
subsoil is mottled, yellowish-brown fine sandy loam.
Between depths of 16 and 29 inches, the upper part of
the subsoil is firm, mottled, brown heavy fine sandy
loam. The lower part of the subsoil, between depths of
29 and 38 inches, is friable, brown gravelly fine sandy
loam. The substratum, between depths of 38 and 60
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inches, is friable, brown gravelly fine sandy loam that
is calcareous below a depth of 48 inches. .

Bombay soils have a moderately permeable subsoil
and a moderately slowly permeable substratum. Root
growth is limited to the upper 18 to 24 inches of the
soil by a seasonally high water table early in spring,
but a few roots extend below this depth as the water
table recedes. This zone has a moderate to high
available water capacity. The sqasonally high water
table delays plowing. Bombay soils c‘ommonl_y receive
runoff and seepage from adjacent higher soils.

Bombay soils are acid, and they need lime. The
content of organic matter and nitrogen is medium.
The capacity of these soils to supply phosphorus and
potassium is low to medium. Consequently, heavy
applications of complete fertilizer are needed for good
crop response. Bombay soils respond well to manage-
ment and fertilization.

Representative profile of Bombay gravelly loam, 2
to 8 percent slopes, in a cultivated field in the town of
Lysander, 1,400 feet west of Fenner Road, 1,300 feet
south of Church Road:

Ap—o0 to 10 inches, dark grayish-brown (10YR 4/2) gravelly
loam; moderate, fine, granular structure; friable;
many fine roots; 15 percent gravel and cobbles;
medium acid; abrupt, smooth boundary.

A&B—10 to 16 inches, yellowish-brown (10YR 5/4) fine sandy
loam, very pale brown (10YR 7/3) dry; few, fine,
distinet strong-brown mottles; weak, thick, platy
structure; friable; common fine roots; many fine
pores; 10 percent gravel and cobbles; few washed
sand grains; medium acid: abrupt, wavy boundary.
to 29 inches, dark-brown (7.5YR 4/4) heavy fine
sandy loam; many, fine, distinct yellowish-brown
and gray mottles; weak, medium, subangular blocky
structure; firm; few fine roots; common medium

B2t—16

pores that have thin clay linings; few, thin, discon-’

tinuous clay films on ped faces; 10 percent gravel and
cobbles; slightly acid; clear, wavy boundarsr.

B3—29 to 38 inches, brown (10YR 4/3) gravelly fine sandy
loam; weak, coarse, subangular blocky structure;
friable; common pores; a few large pores that have
thin patchy clay linings; thin patchy clay films on
ped faces; few washed sand grains; 15 percent gravel
and cobbles; slightly acid; gradual, wavy boundary.

C—38 to 60 inches, brown (10YR 4/3) gravelly heavy fine
sandy loam; weak, thick, platy structure; friable; 15
percent gravel; neutral to a depth of 48 inches,
moderately alkaline (calcareous) below.

The solum ranges from 30 to 48 inches in thickness. Depth
to carbonates ranges from 30 to 60 inches. Depth to bedrock is
more than 40 inches and generally is many feet. In the solum
coarse fragments range from 10 to 30 percent and in the C
horizon they range from 10 to 35 percent.

The Ap and Al horizons range from very dark grayish
brown to dark brown. The A2 horizon, where present, has
hues of 7.5YR to 2.5Y, values of 5 and 6, and chromas of 3 and
4 when moist and values of 6 to 8 and chromas of 1 to 3 when
dry. The fine-earth fraction of the A2 horizon ranges from
light loam to fine sandy loam. Reaction of the A horizon in
unlimed areas ranges from strongly acid to slightly acid.

The B horizon has hues of 5YR to 2.5Y, values of 4 and 5,
and chromas of 3 and 4, with common to many high-chroma
mottles and none to common low-chroma mottles. The fine-
earth fraction of the B horizon ranges from loam to fine
sandy loam. Thin patchy clay films are on ped faces and in
pores. Reaction ranges from strongly acid to neutral.

The C horizon ranges from weak red (2.5YR 4/3) to light
olive brown (2.5Y 5/4) in color. Texture is fine sandy loam to
loam. Reaction of the C horizon ranges from neutral to
moderately alkaline (calcareous).

Bombay soils are closely associated with the well-drained-

Madrid soils and the somewhat poorly drained Appleton soils
and formed in similar material.
Bombay soils in Onondaga County have gray mottles in the
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upperJ)art of the Bt horizon that are not within the range
defined for the series. Also, they have redder hues, but these
differences do not alter their usefulness and behavior.

Bombay gravelly loam, 2 to 8 percent slopes
(BoB).—This soil is on smooth or slightly convex undu-
lating uplands where some runoff accumulates from
higher areas or runoff is somewhat slow. Areas are
irregular in shape and larger than 10 acres.

Included with this soil in mapping are small areas
of somewhat poorly drained Appleton soils in depres-
sions and along drainageways. These wetter soils
make up as much as 15 percent of some areas, and
they commonly delay tillage unless they are drained.
Also included are spots of well-drained Madrid soils
on knolls, but these soils have little affect on use and
management.

This soil is suited to cultivated crops, hay, pasture,
or trees. It is well suited to most crops commonly
grown in the county. The hazard of erosion is slight
to moderate, especially on the longer slopes, if this
soil is cultivated and not protected. Capability unit
Ile—6; woodland suitability group 2o01.

Brockport Series

The Brockport series consists of moderately deep,
somewhat poorly drained, moderately fine textured
soils. These soils formed in glacial till or mixed glacial
till and residuum of soft-gray or greenish-gray clay
shales similar to the underlying bedrock, which is at a
depth of 20 to 40 inches. Brockport soils are nearly
level to gently sloping and are on relatively low
uplands where relief is influenced by the underlying
bedrock.

In a representative profile in a cultivated area, the
surface layer is very dark grayish-brown light silty
clay loam 12 inches thick. Between depths of 12 and
24 inches is firm, plastic, mottled, olive-gray subsoil
that is silty clay loam in the upper part and silty clay
below a depth of 16 inches. Between depths of 24 and
33 inches, the substratum is firm, olive-gray very
shaly silty clay. Light olive-gray to greenish-gray soft
clay shale bedrock is at a depth of 33 inches.

In Brockport soils root growth is limited by wetness
in the upper 18 to 24 inches of soil. Roots grow mainly
along cracks in the subsoil. Available water capacity
is moderate to high. A seasonal high water table is at
a depth of 6 to 12 inches in April. The soils have a
very slowly permeable subsoil and are slow to dry
out; consequently, many areas cannot be plowed until
late in May or June. These soils clod readily, espe-
cially if they are plowed when too wet or too dry.
Satisfactory seedbeds are difficult to establish,

Brockport soils are naturally fertile and need little
or no lime. The heavy texture and wetness, however,
limit root growth; consequently, plants cannot utilize
the natural fertility and respond only moderately
well to applications of fertilizer. Areas that have been
drained are moderately well suited to crops and pas-
ture. Wetness, very slow permeability, and heavy
texture are the main limitations for most farm and
nonfarm uses.

Representative profile of Brockport silty clay loam,
0 to 2 percent slopes, in a cultivated field in the town
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of Van Buren, 1,000 feet west of West Dead Creek
Road, 1,200 feet north of Old Route 31:

Ap—0 to 12 inches, very dark grayish-brown (2.5Y 3/2) light
silty clay loam; moderate, medium, granular struc-
ture; friable, slightly sticky and plastic; many fine
roots; 3 percent coarse fragments; neutral; abrupt,
smooth boundary.

B&A—12 to 16 inches, olive-gray (5Y 5/2) light silty clay loam;
common, fine, distinect brown mottles; moderate,
fine, subangular blocky structure in moderate,
coarse prisms; firm, sticky and slightly plastic; few
fine roots; few fine and medium pores; patchy clay
linings in larger pores; prisms and ped faces have
gray (5Y 5/1) silt coats; 5 percent shale and gravel;
neutral; clear, smooth boundary.

B2t—16 to 24 inches, olive-gray (5Y 5/2) silty clay; many fine
and medium, distinct dark yellowish-brown (10YR
4/4) mottles; moderate, coarse, prismatic structure;
firm, sticky andyplastic; continuous, prominent,
greenish-gray (5GY 5/1) clay coats on prism faces and
lining larger pores; few fine roots; few fine and
medium pores; 5 percent shale fragments; neutral;
clear, smooth boundary.

C—24 to 33 inches, olive-gray (5Y 5/2) very shaly silty clay;
weak, platy structure, appears to be inherited from
bedrock; firm; greenish-gray (5GY 6/1) clay films on
plate faces and soft shale chips; few roots; 50 percent
shale fragments; neutral; clear, smooth botindary.

R—33 to 50 inches, soft olive-gray (5Y 5/2), light olive-gray
(5Y 6/2), and greenish-gray (5GY 6/1) clay shale
bedrock that can be penetrated with a sharp-pointed
shovel; neutral at depth of 36 inches, mildly alkaline
(calcareous) at depth of 50 inches.

The solum ranges from 20 to 30 inches in thickness. Depth
to bedrock ranges from 20 to 40 inches. Content of coarse
fragments, dominantly shale, but including sandstone and
limestone, ranges from 2 to 35 percent by volume in the
solum, and larger amounts are near the bedrock.

The Ap horizon has hues of 7.5YR to 2.5Y, values of 3 to 5,
and chroma of 2. Some undisturbed soils have an A2 horizon
that has hues of 2.5Y to 7.5YR, values of 5 or 6, and chromas
of 1 or 2, and common to many high-chroma mottles. Reaction
of the A horizon in unlimed areas ranges from slightly acid to
neutral.

The Bt horizon has hues of 10YR to 5GY, values of 4 or 5,
and chromas of 2 to 4. Texture of the Bt horizon ranges from
silty clay loam to clay. Reaction in the B horizon ranges from
slightly acid to mildly alkaline.

The R horizon is weathered shale bedrock, and ranges from
neutral to moderately alkaline (calcareous) in reaction. The
bedrock is soft olive-gray to greenish-gray clay shale that has
thin layers of harder calcareous sandstone, limestone, or dolo-
mite in places. The layers of harder rock range from 1 to 4
inches in thickness, and are thin enough to be rippable.

Brockport soils are commonly intermingled with Lockport
soils; consequently, they are mapped only in undifferentiated
groups with Lockport soils. Brockport and Lockport soils are
similar in all major features, but Brockport soils are domi-
nantly grayish and Lockport soils are reddish.

Camillus Series

The Camillus series consists of moderately deep,
well-drained, medium-textured soils that are 20 to 40
inches deep over soft-gray silty shale bedrock. These
soils formed mainly in glacial till high in content of
shale and partly in residuum. They are on bedrock-
controlled landforms on uplands. Many areas of these
soils are larger than 50 acres.

In a representative profile in a formerly cultivated
area, the surface layer is dark grayish-brown silt
loam 9 inches thick. Between depths of 9 and 22
inches, the subsoil is friable silt loam that is yellowish
brown in the upper part and brown to dark brown
below a depth of 16 inches. Between depths of 22 and
38 inches, the substratum is friable, brown very shaly
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silt loam. Soft silty shale bedrock is at a depth of 38
inches. It is neutral in reaction in the upper part and
is moderately alkaline and calcareous at a depth of 60
inches.

In Camillus soils root growth of most plants is
limited to the 20 to 40 inches of soil material above
the bedrock. This zone has a moderate to high availa-
ble water capacity. Because the shale bedrock is
fairly pervious, these soils have a moderately permea-
ble subsoil and are generally well drained. In unlimed
areas Camillus soils range from medium acid to neu-
tral in reaction. Consequently some areas of this soil
need lime, but others do not. The supply of nitrogen
generally is medium, but eroded areas generally are
deficient in nitrogen. The capacity of these soils to
supply phosphorous and potassium is medium. Appli-
cations of complete fertilizers are needed for best
crop response. Camillus soils respond well to manage-
ment and fertilization. These soils are among the best
in the county for growing alfalfa.

Slope and erosion are the main limitations to most
nonfarm uses that require good drainage. Many
areas are excellent housing sites because the soil and
shale bedrock are easy to grade and excavate. Many
of the rolling and hilly sites have esthetic value, but
the hazard of erosion is generally severe during
construction.

Representative profile of Camillus silt loam, 2 to 6
percent slopes, in an idle field in the town of Camillus,
200 feet north of State Route 5, 400 feet east of the
Kasson Road intersection:

Ap—0 to 9 inches, dark grayish-brown (10YR 4/2) silt loam;
moderate, medium and coarse, granular structure;
friable moist, nonsticky wet; many fine and medium
roots; 10 percent fine shale fragments; neutral; ab-
rupt, smooth boundary.

B21—9 to 16 inches, yellowish-brown (10YR 5/4) silt lpam;
weak, medium, subangular blocky structure; friable
moist, nonsticky wet; many fine and medium roots;
many medium and large pores; 10 percent fine shale
fragments; slightly acid; clear, wavy boundary.

B22—16 to 22 inches, brown to dark-brown (10YR 4/3) silt
loam; weak, medium and coarse, subangular blocky
structure; friable moist, nonsticky wet; few fine and
medium roots; many medium and large pores; 10
percent shale fragments; medium acid; abrupt,
smooth boundary.

C—22 to 38 inches, brown (7.5YR 5/4) very shaly silt loam;
inherited platy structure from bedrock; friable
moist, nonsticky wet; few medium and fine roots; 60
percent shale fragments; neutral; gradual, wavy
boundary.

R—38 to 60 inches, olive-gray (5Y 5/2) and gray (5Y 5/1) spft,
brittle, silty shale bedrock that has strata ranging
from Y4 inch to 3 inches thick; distinct graY1 silt films
and discontinuous thin clay films on some horizontal
shale faces; bedrock moderately alkaline (calcareous)
at depth of 60 inches.

The solum ranges from 18 to 30 inches in thickness. Depth
to soft shale bedrock ranges from 20 to 40 inches. Content of
coarse fragments, mainly shale, ranges from 0 to 15 percent
in the solum.

The Ap horizon ranges from very dark gray (10YR 3/1) to
grayish brown (2.5Y 5/2). Reaction in the A horizon ranges
from medium acid to neutral.

The B horizon has hues of 10YR to 2.5Y, values of 4 to 6,
and chromas of 2 to 4. Some higher chroma mottles are
present below a depth of 16 inches in places. Reaction in the
B horizon ranges from medium acid to neutral.

The C horizon, where present, is silt loam that is 35 to 75
percent coarse fragments of soft shale. Reaction in the C
horizon is neutral and mildly alkaline. .

Camillus soils are closely associated with the well-drained
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Ontario soils and the finer textured, moderately well drained
to well drained Lairdsville soils, which formed in similar
material. Camillus soils are grayer than Palatine soils, which
formed in black or very dark gray shale.

Camillus silt loam, 2 to 6 percent slopes (CaB).—In
most areas this soil is undulating and has short,
complex slopes. Areas are irregular in shape and
larger than 10 acres in size, and many areas are
larger than 50 acres. This soil has the profile de-
scribed as representative of the series. Included in
mapping are small areas of Ontario soils in small
pockets of deeper glacial till. These inclusions are not
significant to use and management.

This soil is well suited to crops, pasture, and trees.
It responds very well to good management. The haz-
ard of erosion is severe; consequently, measures to
control water and erosion are needed if the soil is left
unprotected. This soil is also well suited to urban
development. Capability unit Ile-1; woodland suita-
bility group 201.

Camillus silt loam, 6 to 12 percent slopes (CaC).—
In most areas this soil is strongly undulating or
rolling and has short, complex slopes. Many areas are
irregular in shape and range from 10 to 20 acres in
size. A few areas are larger than 50 acres.

This soil has a profile similar to the one described
as representative of the series, but it generally is 6 to
8 inches shallower to the shale bedrock. Included in
mapping are small areas of Ontario soils in pockets of
deeper glacial till.

Most areas of this soil are in trees or in houses and
urban developments. Only a few areas are cleared
and are used for crops and pasture. This soil is suited
to crops, pasture, and trees. The hazard of erosion is
severe if the soil is left exposed. Because most areas
have short, complex slopes, this soil is better suited to
hay crops than to most other uses. Contour measures
to control erosion are generally impractical to estab-
lish. Capability unit IITe-1; woodland suitability group
2rl.

Camillus silt loam, 6 to 12 percent slopes, eroded
(CaC2).—Most areas of this soil are irregular in shape
and 10 to 20 acres in size. The soil is mainly strongly
undulating to rolling and has short, complex slopes.
Only a few areas have smooth, simple slopes.

This soil has a profile similar to the one described
as representative of the series, but the surface layer
is grayer and has a higher content of shale fragments
and a lower content of organic matter. It is 12 to 20
inches thinner over the shale bedrock, and in places
the shale bedrock is exposed.

Included with this soil in mapping are small areas
of Ontario soils in pockets of deeper glacial till, and
areas of shallow soils, similar to Camillus soils, where
the depth to shale bedrock is less than 20 inches.

This soil is suited to crops, pasture, and trees. It is
better suited to hay crops than to most other uses. If
used for row crops, the soil needs intensive measures
to control erosion and runoff. Because of the short,
complex slopes, contour measures to control erosion
are generally impractical to establish. Capability unit
IVe-1; woodland suitability group 2rl.

Camillus silt loam, 12 to 18 percent slopes, eroded
(CaD2).—Most areas of this soil are near bedrock
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escarpments and are hilly. Slopes are hilly and com-
plex. Areas are less than 10 acres in size.

This soil has a profile similar to the one described
as representative of the series, but it is thinner to the
shale bedrock, and there are many exposures of
bedrock.

Included with this soil in mapping are wooded
areas that are not eroded. Also included are small
areas of similar but darker colored Palatine soils and
small areas of Ontario soils in small pockets of deeper
glacial till.

This soil is used for crops, pasture, and trees.
Runoff is rapid or very rapid, and the hazard of
further erosion is very severe. Because of this hazard
and the moderately steep, short, complex slopes, this
soil is better suited to hay crops than to most other
uses. If the soil is used for row crops, adequate
erosion-control measures are extremely difficult to
establish. Capability unit IVe-1; woodland suitability
group 2r3.

Camillus and Lairdsville shaly soils, steep (CBE).—
This undifferentiated group consists of steep and
very steep Camillus and Lairdsville soils on bedrock
escarpments. Individual areas may consist of both
soils or of only one of the soils. These soils have
profiles similar to those described as representative
of their respective series, but they are thinner and
contain more shale fragments. Included in mapping
are small areas of bedrock outcroppings that make up
as much as 15 percent of some areas.

These soils are suited to trees, wildlife habitat, and
native pasture. Grazing needs to be controlled to
maintain good plant cover as protection against ero-
sion. The soils are too steep for cultivated crops.
Runoff is rapid or very rapid, and the hazard of
erosion is very severe. Tree growth is moderate to
good, but careful management is needed to maintain
a satisfactory stand and to control erosion during
logging. Capability unit VIe-1; woodland suitability
group 3r3.

Canandaigua Series

The Canandaigua series consists of deep, poorly
drained and very poorly drained, medium-textured
soils on lake plains. These soils formed in silt loam or
very fine sandy loam deposits that contain moderate
amounts of clay. They are on low parts of lake plains.

In a representative profile in a formerly cultivated
area, the surface layer is mucky silt loam 8 inches
thick. Between depths of 8 and 19 inches, the subsoil
is mottled, pinkish-gray, friable silt loam. Between
depths of 19 and 31 inches, the subsoil is mottled,
light brownish-gray, friable very fine sandy loam.
Between depths of 31 and 54 inches, the strongly
caleareous substratum consists of thinly stratified
layers of silt and very fine sand and an occasional
layer of clay. The substratum is friable and is domi-
nantly mottled gray.

Canandaigua soils have a moderately permeable
subsoil and, in most places, a slowly permeable sub-
stratum. Unless they are drained, water is at or near
the surface from autumn until late in spring. Har-
vesting is hampered in places by surface water in wet
years. Root growth is limited to the upper 12 inches of
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soil in undrained areas. In drained areas roots can
penetrate as deep as the drainage is effective.
Drained areas have high available water capacity.
Many areas of Canandaigua soils, even when drained,
receive runoff and seepage from adjacent higher
soils. Undrained areas are suited to sod crops that
tolerate wetness. If adequately drained the soils are
well suited to such annual row crops as corn, beans,
and vegetables. Because of wetness the suppply of
nitrogen generally is deficient in spring. The natural
supply of nitrogen, however, is high, and if the soils
are adequately drained, the supply of nitrogen gener-
ally is adequate for most crops in midsummer. The
capacity of these soils to supply potassium and phos-
phorus is medium. Only a few areas need lime. Com-
plete fertilizer generally is needed if the soils are
drained and cropped intensively.

Representative profile of Canandaigua mucky silt
loam in an idle area that was formerly cultivated in
the town of Lysander, 50 feet east of State Route 48,
2,500 feet north of Church Road:

Ap—0 to 8 inches, very dark grayish-brown (7.5YR 2/2) mucky
silt loam, high in content of organic matter; moder-
ate, fine and medium, granular structure; friable;
many roots; neutral; clear, smooth boundary.

B21g—8 to 12 inches, pinkish-gray (7.5YR 6/2) coarse silt
loam; few, medium, distinet yellowish-brown and
strong-brown mottles; weak, medium and fine, sub-
angular blocky structure; friable; common roots;
many fine and medium pores; mildly alkaline;
clear, smooth boundary.

B22g—12 to 19 inches, pinkish-gray (7.5YR 6/2) silt loam;
many, coarse, prominent strong-brown and reddish-
yellow and common, medium, distinct light-gray
mottles; moderate, coarse, prismatic structure part-
ing to weak, coarse, subangular blocky; prism faces
have gray (10YR 6/1) silt films; few fine roots; many
fine and medium pores; thin patchy clay films in
larger pores; few thin patchy clay films on blocky
faces; mildly alkaline; gradual, wavy boundary.

B3g—19 to 31 inches, light brownish-gray (10YR 6/2) heavy
very fine sandy loam; common, medium, distinct
yellowish-brown, dark yellowish-brown, and light-
gray mottles; weak, coarse and very coarse, pris-
matic structure parting to weak, fine and medium,
blocky; friable; few fine roots; thin light-gray patchy
clay films on prism faces; few fine and medium
pores; thin patchy clay films in larger pores; mildly
alkaline becoming moderately alkaline (calcareous)
at a depth of 29 inches; clear, wavy boundary.

C—31 to 54 inches, gray (10YR 6/1) thinly stratified silt, very
fine sand, and fine sand that has very thin layers of
light-brown (7.5YR 6/4) silty clay; common, coarse,
distinct dark yellowish-brown, olive-brown, and light
olive-brown mottles that decrease in size and num-
ber with increasing depth; weak, fine and medium
and thick, platy structure; friable; moderately alka-
line (strongly calacerous).

The solum ranges from 20 to 40 inches in thickness. Depth
to carbonates ranges from 18 to 60 inches. Depth to bedrock is
more than 40 inches and generally is more than 10 feet. The
solum generally is free of coarse fragments but, in places, it
contains as much as 5 percent gravel and small stones by
volume.

The dark-colored Ap horizon ranges from black to very dark
grayish brown in color. It is less than 10 inches thick and is
less than a third of the thickness of the solum. In undisturbed
areas the Al horizon ranges from 4 to 6 inches in thickness,
and in some of the wettest areas it is muck. The A horizon is
mainly silt loam or mucky silt loam, but it ranges to fine
sandy loam or mucky fine sandy loam that is high in content
of silt. Reaction in the A horizon ranges from slightly acid to
mildly alkaline. .

The B horizon ran%es from light gray (5§YR 7/1) to grayish
brown (2.5Y 5/2) in color. It has hues of 5YR to 2.5Y, values of
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5 to 7, chromas of 1 and 2, and few to many high chroma
mottles. The B horizon is very fine sandy loam to light silty
clay loam. Reaction in the B horizon ranges from slightly acid
to moderately alkaline, and in places it is calcareous in the
lower part.

The C horizon is mainly stratified silt and very fine sand
that has thin bands of silty clay in places, and is silty clay
below a depth of 40 inches in places. Reaction in the C horizon
is neutral to moderately alkaline.

Canandaigua soils are closely associated with the some-
what poorly drained Niagara soils, which formed in similar
material. They are coarser textured than Lakemont and
Fonda soils.

Canandaigua mucky silt loam (Cd).—This level or
nearly level soil is on flats or in depressions on lake
plains where the water table is at or near the surface
for long periods. Water ponds in places. Most areas
are irregular in shape and larger than 10 acres in
size, but some are larger than 50 acres.

Included with this soil in mapping are fairly exten-
sive areas where the surface layer is silt loam instead
of mucky silt loam, but the effect on use and manage-
ment is very slight. Also included are areas of Palms
muck in the lowest depressions and areas of better
drained Niagara soils on slight rises or knolls.

If this soil is undrained, it is suited to wetland hay,
pasture, and trees. If adequately drained, it is well
suited to such annual row crops as corn and beans.
This soil generally is too wet for winter small grain
crops and too high in content of nitrogen for spring
small grains, Capability unit IVw-3; woodland suita-
bility group 4wl.

Carlisle Series

The Carlisle series consists of deep, very poorly
drained, muck soils that formed in woody organic
deposits. These soils are in bogs and have more than
51 inches of organic material over a mineral substra-
tum of calcareous marl, or sand, silt, clay, or combina-
tions of the three.

In a representative profile in a forest, the surface
layer is friable, black granular muck about 12 inches
thick. It is underlain by mucky material that extends
to a depth of about 111 inches. Color is black to a
depth of about 65 inches and very dark brown below.
Partly decomposed wood fragments are scattered
through the material below a depth of 65 inches.
Below a depth of 111 inches, the mineral substratum
is gray, sticky and plastic clay loam that is calcar-
eous.

In Carlisle soils water is at or ponded on the
surface during the wetter parts of the year. Root
growth is limited by prolonged wetness to the upper
12 inches unless the soil is drained. In drained areas
roots extend as deep as the drainage is effective.
Available water capacity is high. Drained muck sub-
sides by compaction and oxidation. It is also lost by
soil blowing. Consequently drainage systems need to
be deepened periodically. Some areas without ade-
quate outlets need to be pumped. In some areas
pumping is reversed to provide irrigation during dry
periods. Drained Carlisle muck is highly productive
for such specialty crops as lettuce, onions, celery, and
potatoes. The supply of nitrogen is high. The capacity
of these soils to supply phosphorus and potassium is
low to medium. Undrained areas are better suited to
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swamp woods than to most other uses. Drained areas
that are abandoned because of subsidence and thin-
ning of the muck are commonly better suited to
wetland wildlife habitat. Wetness and poor stability
are the main limitations for most nonfarm uses.

Representative profile of Carlisle muck in a forest
in the town of Cicero, 150 feet south of Island Road,
4,700 feet east of Northern Boulevard:

0al—0 to 12 inches, black (5YR 2/1) on broken face, rubbed
and pressed, sapric material; about 20 percent
woody, herbaceous, and mossy fibers, about 2 per-
cent rubbed; moderate to strong, fine granular
structure; friable; many roots; about 5 percent min-
eral content; slightly acid; abrupt, smooth boundary.

0a2—12 to 30 inches, black (N 2/0) on broken face, rubbed and
pressed, sapric material; about 20 percent herba-
ceous fibers, about 5 percent rubbed; massive; non-
sticky, slightly plastic; few roots; about 5 percent
mineral content; neutral; clear boundary.

0a3—30 to 65 inches, black (10YR 2/1) on broken face, rubbed
and pressed, sapric material; about 25 percent her-
baceous fibers, 5 percent rubbed; massive; non-
sticky, slightly plastic; about 5 percent mineral con-
tent; slightly acid; clear boundary.

0a4—65 to 108 inches, very dark brown (10YR 2/2) on broken
face, rubbed and pressed, sapric material; about 15
percent woody and herbaceous fibers, 5 percent
rubbed; massive; nonsticky, slightly plastic; 10 per-
cent wood chips; 5 percent mineral content; slightly
acid; clear boundary.

0a5—108 to 111 inches, very dark brown (10YR 2/2) on broken
face, rubbed and pressed, sapric material; about 50
percent mineral content; massive; slightly sticky
and slightly plastic; neutral; clear boundary.

11C2—111 to 116 inches, gray (5Y 6/1) light clay loam; mas-
sive; sticky and plastic; mildly alkaline (calcareous).

The organic deposits are more than 51 inches thick. Depth
to bedrock is more than 51 inches and generally is more than
10 feet. Reaction in the surface and subsurface layers ranges
from strongly acid to mildly alkaline, but it is dominantly
slightly acid or neutral. The upper tiers to_a depth of 36
inches are black (N 2/0) to very dark brown (10YR 2/2) and are
dominantly woody and herbaceous fibers and sapric material,
but some hemic material is present in places. The bottom
tiers, below a depth of 36 or more inches, range from black (N
2/0) to dark reddish brown (5YR 2/2). They are mainly sapric
material of herbaceous and woody fibers, and they contain
some layers of hemic material in places. Reaction in the
bottom tiers ranges from medium acid to moderately alkaline.

Carlisle muck is closely associated with Palms muck and
Edwards muck. Carlisle muck is more than 51 inches deep to
mineral or marl material, whereas Palms and Edwards muck
are less than 51 inches deep to mineral or marl material.

Carlisle muck (Ce).—This soil is in swampy depres-
sions mainly on the lake plains. Most areas are
irregular in shape and larger than 10 acres in size.
Some areas, especially in Cicero Swamp and Peat
Swamp, are very large.

Included with this soil in mapping are areas of
Palms or Edwards muck where there is less than 51
inches of organic material over a mineral or marl
substratum. Also included are a few small areas of
Canandaigua, Fonda, and Lamson soils, mainly along
the edges of depressions or on small low knolls.

Areas of Carlisle muck that are used for crops are
intensively drained. Areas still forested are mostly
undrained or are partly drained as a result of ditch-
ing for roads or draining of adjacent areas for crops.
Drained areas are used mainly for such truck crops
as lettuce and onions. Only a few areas are used for
field crops. Capability unit I1Iw-1; woodland suitabil-
ity group 5wl.
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Cazenovia Series

The Cazenovia series consists of deep, well drained
and moderately well drained, medium-textured soils
that have a moderately fine textured subsoil. These
soils formed in glacial till rich in reddish clay shale,
limestone, and, in places, reworked reddish lacustrine
clay. They are on uplands.

In a representative profile in a cultivated area, the
surface layer is dark-brown silt loam 9 inches thick.
Between depths of 9 and 12 inches is a thin, leached
subsurface layer of brown, friable silt loam. Between
depths of 12 and 15 inches, the upper part of the
subsoil is reddish-brown, friable silt loam. Between
depths of 15 and 36 inches, the subsoil is firm, red-
dish-brown silty clay loam that becomes gravelly at a
depth of about 31 inches. Between depths of 36 and 70
inches, the underlying calcareous substratum is firm,
gravelly silty clay loam that is streaked with colors of
reddish brown, dark reddish gray, gray, and dark
reddish brown.

Cazenovia soils have a seasonal high water table at
a depth of 18 to 24 inches where runoff is somewhat
slow or where water accumulates. In places the sea-
sonal high water table is a little deeper. It is perched
on the slowly permeable subsoil and substratum.
Root growth is mainly in the top 24 to 36 inches of
soil. Available water capacity in this zone is high. The
natural supply of nitrogen and phosphorus is gener-
ally medium, and the supply of potassium is high. In
unlimed areas reaction in the surface layer is me-
dium acid to neutral. In places Cazenovia soils con-
tain stones and boulders, generally limestone, that
hinder tillage. Such areas are indicated on the soil
map by symbols. Slope, the hazard of erosion, and
slight seasonal wetness are the main limitations for
most farm and nonfarm uses.

Representative profile of Cazenovia silt loam, 2 to 8
percent slopes, in a cultivated area in the town of
Manlius, 300 feet west of Enders Road, 600 feet north
of the intersection of Enders Road and State Route
92: ‘

Ap—O0 to 9 inches, dark-brown (7.5YR 4/2) silt loam, pinkish
gray (7.5YR 6/2) dry; moderate, fine and medium,
granular structure; friable; many roots; 10 percent
coarse fragments; slightly acid; abrupt, smooth
boundary.

A2-—9 to 12 inches, brown (7.5YR 4/4) silt loam, pinkish gray
(1.5YR 7/2) dry; weak, thick, platy structure; friable;
many roots; common pores; 10 percent coarse frag-
ments; slightly acid; clear, wavy boundary.

B&A—12 to 15 inches, reddish-brown (6YR 4/3) heavy silt
loam; moderate, coarse, prismatic structure parting
to moderate, medium, subangular blocky; friable,
slightly sticky; many roots; common pores; fingers 2
to 3 inches apart of !/s- to 1/4-inch-thick, brown (7.5YR
4/4) silt coats, pinkish gray (7.5YR 7/2) dry, on verti-
cal faces of prisms; reddish-gray (5YR 5/2) coarse silt
coatings on blocky faces; patchy clay linings in
larger pores in the B part of the horizon; 12 percent
coarse fragments; neutral; clear, wavy boundary.

B21t—15 to 31 inches, reddish-brown (6YR 4/3) silty clay
loam; strong, medium and coarse, angular blocky
structure; firm, sticky; dark reddish-gray (5YR 4/2)
clay films on ped faces; common roots; few fine and
medium pores; common medium and coarse pores
that have continuous clay linings; 10 percent coarse
fragments; slightly acid; clear, wavy boundary.

B22t—31 to 36 inches, reddish-brown (5YR 4/3) gravelly silty

clay loam; moderate, coarse, subangular block
structure; firm, slightly sticky; reddish-gray (5Y
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5/2) clay films on ped faces; very few roots; common
fine pores, few medium and coarse pores that have
thin clay linings; 15 percent coarse fragments; neu-
tral; gradual, wavy boundary.

C1—36 to 50 inches, weakly stratified reddish-brown (5YR
4/3), dark reddish-gray (5YR 4/2), and dark reddish-
brown (5YR 3/3) gravelly silty clay loam; moderate,
medium and thick, platy structure; firm, slightly
sticky; very few fine roots; common fine pores; 20
percent coarse fragments; moderately alkaline (cal-
careous); gradual, smooth boundary.

C2—50 to 70 inches, moderately stratified reddish-brown
(5YR 4/3), dark reddish-gray (5YR 4/2), and dark
reddish-brown (5YR 3/3) gravelly silty clay loam that
has gray (5Y 6/1) streaks; moderate, medium and
thick, platy structure; firm, slightly sticky; few fine
pores; 20 percent coarse fragments; moderately al-
kaline (calcareous).

Thickness of the solum and depth to carbonates range from
20 to 45 inches. Bedrock is at a depth of more than 40 inches
and generally is deeper than 10 feet. Content of coarse
fragments ranges from 2 to 25 percent in the solum and from
10 to 40 percent in the C horizon.

The Ap horizon has hues of 10YR to 5YR, values of 3 to 5,
and chromas of 1 to 3. In undisturbed areas the Al horizon
has values of 2 to 4 and chromas of 1 to 3. The A2 horizon has
hues of 10YR to 5YR, values of 4 to 6, and chromas of 2 to 4
when moist, and values of 5 to 7 and chromas of 1 to 3 when
dry. The A2 horizon ranges from fine sandy loam to heavy silt
loam in texture and from medium acid to neutral in reaction.

The Bt horizon has hues of 7.5YR to 2.5YR, values of 3 to 5,
and chromas of 3 or 4, and has few to common high-chroma
mottles in places. The Bt horizon ranges from sandy clay
loam to silty clay loam. Reaction in the Bt horizon ranges
from medium acid to mildly alkaline.

The C horizon ranges from brown (7.5YR 5/2) to dark
reddish brown (2.5YR 3/4) in color and from loam to silty clay
loam in texture.

Cazenovia soils are closely associated with the somewhat
poorly drained and moderately well drained Ovid soils and
the poorly drained Lyons soils. All formed in similar material.

Cazenovia silt loam, 2 to 8 percent slopes (CfB).—
This gently sloping soil is on hilltops that receive
little or no runoff from adjacent soils. Slopes are
mainly convex, and in many areas are gently undu-
lating. Areas of this soil are irregular in shape and
most are larger than 10 acres. This soil has the profile
described as representative of the series. Included in
mapping are small areas of Ovid soils in shallow
depressions and drainageways. These wetter soils
make up as much as 15 percent of some areas, and
they delay tillage unless they are drained.

This soil is well suited to crops, pasture, and trees.
It responds very well to good management. Many
areas that are intensively cultivated are moderately
eroded, and in these areas the soil tends to clod if
plowed when too wet. Measures to control erosion and
runoff are needed on many areas. Capability unit
ITe-7; woodland suitability group 201.

Cazenovia silt loam, 8 to 15 percent slopes (CfC).—
This soil has convex-shaped and mainly simple slopes.
Some rolling areas of limited acreage, however, have
short, complex slopes. Most areas of this soil are
irregular in shape and are smaller than 20 acres.
Only a few areas are larger than 50 acres. Many
areas are smaller than 10 acres.

This soil has a profile similar to the one described
as representative of the series, but the subsurface
layer generally is thinner or is lacking. Included in
mapping are small areas of Ovid soils in shallow
depressions and drainageways. These wetter soils
make up as much as 10 percent of some areas and are
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important because they delay tillage unless they are
drained.

This soil is suited to crops, pasture, and trees. Much
of the acreage is still in forest. Cropped areas gener-
ally have not been used intensively for row crops
because the hazard of erosion is moderate or slight.
Because runoff is rapid and the subsoil is slowly
permeable, this soil is subject to erosion if the surface
is left unprotected. Consequently, erosion-control
measures are needed where the soil is used for row
crops. The rolling areas are better suited to sod-
forming crops because such erosion-control measures
as contouring and terracing generally are not practi-
cal. Capability unit II1e-6; woodland suitability group
201.

Cazenovia silt loam, 8 to 15 percent slopes, eroded
(CfC2).—This soil has mostly uniform slopes that have
convex shapes. Some rolling areas of limited acreage,
however, have short, complex slopes. Most areas are
irregular in shape and less than 20 acres in size. They
have lost 8 to 12 inches or more of the original surface
layer through erosion. Consequently the present sur-
face layer is partly or almost entirely subsoil mate-
rial. It is heavy silt loam that is low in content of
organic matter. Some places show little or no evi-
dence of erosion. Scattered small depressions and
drainageways contain deposits of the eroded material
on the wetter Ovid soil in places.

This soil has a profile similar to the one described
as representative of the series, but it has a lighter
colored, heavier textured surface layer and a shal-
lower depth to the substratum.

This soil is suited to crops, pasture, and trees. Most
of the acreage is or has been used for crops. Runoff is
rapid, and the hazard of further erosion is severe.
The heavy textured surface layer clods readily; conse-
quently, a good seedbed is difficult to establish. In
many places crop growth is uneven and many bald
spots are present. Intensive erosion-control measures
are needed if the soil is used for row crops. Organic-
matter content needs to be increased, so many areas
of this soil, especially the rolling areas, are better
suited to long-term hay crops than to most other
uses. Capability unit IVe-1; woodland suitability
group 2ol.

Cazenovia soils, 15 to 25 percent slopes (CgD).—In
most cropped areas this moderately steep or hilly soil
is severely eroded and has a surface layer of silty clay
loam. The surface layer ranges from silt loam in
uneroded areas to silty clay loam in eroded areas.
This soil is generally on narrow hillsides that receive
a large amount of runoff from adjacent higher soils.
Most areas are smaller than 20 acres in size. ‘

This soil has a profile similar to the one described
as representative of the series, but it is shallower to
the substratum.

Included with this soil in mapping are areas of
Ontario, Honeoye, or Schoharie soils. Also included
are some gravelly or stony areas.

This soil is suited to crops, pasture, and trees.
Runoff is rapid or very rapid, and the hazard of
erosion is severe or very severe. If cultivated, the soil is
better suited to hay than to other uses. Most of the
slopes are so steep that the use of machinery is hazard-
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ou2s. Capability unit [Ve-1; woodland suitability group
2r2.

Collamer Series

The Collamer series consists of deep, moderately
well drained, medium-textured soils on lake plains.
These soils formed in stone-free lake-deposited silt
and very fine sand that have a moderate content of
clay and a moderate to high content of lime. They are
on undulating tops of lake plains.

In a representative profile in a cultivated area, the
surface layer is dark grayish-brown silt loam 10
inches thick. Between depths of 10 and 16 inches is
friable, yellowish-brown silt loam. Between depths of
16 and 24 inches, the subsoil is friable, mottled, dark-
brown silt loam. Between depths of 24 to 42 inches,
the subsoil is friable, mottled, brown heavy silt loam.
The substratum, between depths of 42 and 50 inches,
is stratified, calcareous, friable silt loam, silt, and
very fine sand that is brown, reddish brown, and dark
grayish brown.

Collamer soils have a moderately permeable to
moderately slowly permeable subsoil and a slowly
permeable substratum. A seasonal high water table
is at a depth of 12 to 18 inches. Root growth is
confined to the upper 24 to 36 inches of soil. Available
water capacity is high. Most areas of Collamer soils
need lime, but some do not. The capacity of these soils
to supply nitrogen, phosphorus, and potassium is
medium. Applications of complete fertilizer are
needed for most crops. Crops on Collamer soils re-
spond well to good management and fertilization. The
surface soil structure in these silty soils breaks down
readily under continuous tillage, and it develops a
floury or single-grained consistence which flows when
wet and crusts when dry. Consequently a cropping
system that adds organic matter and builds soil
structure is needed. Seasonal wetness and variable
stability are the main limitations for most nonfarm
uses.

Representative profile of Collamer silt loam, 2 to 6
percent slopes, in a cultivated field in the town of
Clay, 700 feet north of State Route 31, 2,000 feet due
east of the Penn Central Railroad, 1,400 feet east-
northeast of the intersection of the railroad and State
Route 31, 5,200 feet west of Soule Road:

Ap—0 to 10 inches, dark grayish-brown (10YR 4/2) silt loam;
moderate, medium, granular structure; friable;
many roots; many fine and medium pores; few yel-
lowish-brown (10YR 5/4) remnants of A2 horizon;
neutral; abrupt, smooth boundary.

A&B—10 to 16 inches, yellowish-brown (10YR 5/4) silt loam,
very pale brown (10YR 7/3) dry; moderate, medium,
subangular blocky structure with !/s-inch diameter
ped centers of dark yellowish brown (10YR 4/4);
friable; few roots; few coarse pores; slightly acid;
clear, smooth boundary.

B&A—16 to 24 inches, dark-brown (7.5YR 4/4) silt loam;
many, medium, faint, brown (7.5YR 5/4 and 10YR
5/3) mottles; moderate, coarse, subangular blocky
structure; friable; few fine roots; few fine pores; 1-
to 3-millimeters-thick ped coats of pinkish gray
(7.5YR 6/2) in upper part and brown (10YR 4/3) and
light gray (10YR 7/2) in lower part; channels of pink-
ish gray also appear as streaks; few black stains;
slightly acid; clear, wavy boundary.

B21t—24 to 32 inches, brown (10YR 4/3) heavy silt loam;
common, medium, distinct yellowish-brown (10YR
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5/6) and few, fine, distinct light brownish-gray (10YR
6/2) mottles; moderate, medium and coarse, subangu-
lar blocky structure; friable; few fine roots; many
fine pores; few coarse pores that have thin clay
linings; thin patchy clay films on ped faces; neutral;
clear, wavy boundary.

B22t—32 to 42 inches, brown (7.5YR 4/2) heavy silt loam;
common, medium, distinct gray (10YR 6/1) mottles;
moderate, medium and coarse, subangular blocky
structure; friable; few fine roots; many fine pores;
few medium and coarse pores that have thin clay
linings; thin brown (7.5YR 4/2) clay films on ped
faces; neutral; abrupt, wavy boundary.

C—42 to 50 inches, weakly stratified reddish-brown (5YR 4/3)
silt loam that has thinner layers of brown (7.5YR
4/4) and dark grayish-brown (10YR 4/2) silt and very
fine sand; weak, medium, platy structure; friable;
moderately alkaline (calcareous).

The solum ranges from 30 to 48 inches in thickness. Depth
to bedrock is more than 40 inches. Depth to free carbonates
ranges from 30 to 72 inches. Collamer soils are generally free
of coarse fragments, but a few stones or pebbles are present
in places.

The Ap horizon has hues of 7.5YR and 10YR, values of 3 to
5, and chromas of 2 to 4. In undisturbed areas the A1l horizon
is 2 to 6 inches thick and has a value of 1 and a lower chroma.
The A2 horizon, if present, ranges from yellowish brown
(10YR 5/4) to pale brown (10YR 6/3) when moist, and from
very pale brown (10YR 7/3) to pinkish white (§YR 8/2) when
dry. It contains some high-chroma mottles in places. Reaction
in the A horizon ranges from strongly acid to neutral.

The B horizon has hues of 5YR to 2.5Y, values of 3 to 5, and
chromas of 3 or 4. Mottles range from few to many in high
chroma and from none to few in low chroma in the upper 10
inches of the B horizon, but in places they increase in number
and size below a depth of 10 inches. The B horizon is heavy
silt loam or light silty clay loam. A few thin clay layers or fine
or very fine sandy loam layers totaling less than 6 inches in
thickness are in the B horizon in places. Reaction in the B
horizon ranges from strongly acid to mildly alkaline.

The C horizon consists of stratified silt loam, silt, and very
fine sand and thin layers of fine sand or clay in places.
Reaction in the C horizon ranges from neutral to moderately
alkaline (calcareous) above a depth of 6 feet and is moder-
ately alkaline (calcareous) below this depth.

Collamer soils are closely associated with the well-drained
Dunkirk soils, the somewhat poorly drained Niagara soils,
and the poorly drained and very poorly drained Canandaigua
soils. All formed in similar material.

Collamer soils in Onondaga County have gray mottles in
the upper part of the Bt horizon that are not within the
defined range for the series, but this difference does not alter
their usefulness and behavior.

Collamer silt loam, 0 to 2 percent slopes (ChA).—
This level or nearly level soil is mainly in areas on the
lake plains where it receives little or no runoff from
adjacent areas. Many of these areas are irregular in
shape and larger than 10 acres in size.

This soil has a profile similar to the one described
as representative of the series, but it is slightly
wetter and has a darker surface layer.

Included with this soil in mapping are areas of
somewhat poorly drained Niagara soils in shallow
depressions that make up as much as 20 percent of
some areas. These wetter soils delay tillage in spring
unless they are drained.

This soil is well suited to crops and is highly
responsive to good management. It is also suited to
pasture and trees. Capability unit IIw-1; woodland
suitability group 201.

Collamer silt loam, 2 to 6 percent slopes (ChB).—
Many areas of this gently sloping or gently undulat-
ing soil are irregular in shape and larger than 20
acres in size. Some are larger than 50 acres. Some
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areas receive runoff from adjacent higher lying
areas, but others do not. This soil has the profile
described as representative of the series.

Included with this soil in mapping are small areas
of somewhat poorly drained Niagara soils in depres-
sions and shallow drainageways. These wetter soils
make up as much as 15 percent of some areas, and
they delay tillage in spring unless they are drained.
Also included are small areas of well-drained Dunkirk
soils on small, higher lying knolls.

This soil is suited to crops, pasture, and trees. It is
well suited to many crops and is highly responsive to
good management. Erosion is a hazard because the
soil flows readily and rills and shallow gullies form
readily where water concentrates. Erosion-control
measures on the undulating areas are difficult to
establish in places. Drainage of wet spots generally is
needed for timely tillage and harvesting of crops.
Capability unit IIe-5; woodland suitability group 2o1.

Colonie Series

The Colonie series consists of deep, coarse-textured,
well-drained to excessively drained soils that formed
in sandy lake deposits. These soils are on deltas that
formed where sand was dropped from streams enter-
ing glacial lakes.

In a representative profile in a formerly cultivated
area, the surface layer is dark-brown loamy fine sand
6 inches thick that has a thin covering of very dark
brown duff. Between depths of 6 and 22 inches the
upper part of the subsoil is brown and yellowish-
brown, very friable to loose loamy fine sand. Between
depths of 22 and 65 inches, the lower part of the
subsoil is brown, loose fine sand that contains thin
bands of dark-brown loamy fine sand and fine sand.
Between depths of 65 and 72 inches, the substratum
consists of brown, loose fine sand that has a few small
splotches of dark brown.

Colonie soils are rapidly permeable and are seldom
saturated. They are quick to dry out after rains and
can be plowed early in spring. The root zone of most
plants is in the upper 2 to 3 feet of soil. Available
water capacity for plants is low to moderate. By
midsummer most crops show signs of wilting after
only a few days without rain. Such deep-rooted plants
as alfalfa have roots many feet deep. Colonie soils are
low or very low in natural fertility and are strongly

acid to very strongly acid. Crops are highly respon--

sive to fertilization, especially if irrigation is used.
Water intake is moderately rapid to rapid. These soils
are well suited to intensive truck cropping and are
adapted to a wide variety of vegetables and small
fruit. Colonie soils are subject to soil blowing and, in
sloping areas, to water erosion because the fine-sand
particles are easily moved.

Representative profile of Colonie loamy fine sand, 0
to 6 percent slopes, in formerly cultivated brushland
in the town of Lysander, 2,200 feet west of Sixty
Road, 4,800 feet north of Kellogg Road, 2,900 feet
south of Lamson Road, 2,800 feet east of Smokey
Hollow Road in Three Rivers State Game Manage-
ment Area:

AO—3 inch to 0, very dark brown (7.5YR 2/2) duff that has

few grains of very fine sand; loose; abrupt, broken
boundary.
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Ap—0 to 6 inches, dark-brown (7.5YR 3/2) loamy fine sand,
brown (7.5YR 5/2) dry; very weak, fine, granular
structure; very friable; many roots; very strongly
acid; abrupt, smooth boundary.

B21—6 to 12 inches, brown (7.5YR 5/4) loamy fine sand that
fades with increasing depth to yellowish-brown
(10YR 5/4); very weak, medium, platy structure; very
friable; many roots; 20 percent very fine sand; very
strongly acid; gradual, wavy boundary.

B22—12 to 22 inches, yellowish-brown (10YR 5/4) loamy fine
sand; single grained; loose; few roots; 30 percent
very fine sand; strongly acid; gradual, wavy bound-

ary.

B23—22 to 37 inches, brown (7.5YR 5/4) fine sand; single
grained; loose; s to !/2-inch-thick, wavy-boundary
lamellae or bands of dark-brown (7.5YR 4/4) loamy
fine sand; single grained; very friable; slightly firm,
rounded sand pellets coated with silt particles; very
few roots; strongly acid; gradual, wavy boundary.

B24—37 to 65 inches, brown (7.5YR 5/2) fine sand; single
grained; loose; four wavy, /s to !/2-inch-thick lamel-
lae of dark-brown (7.5YR 4/4) fine sand; massive;
very friable; medium acid; gradual, wavy boundary.

C—65 to 72 inches, brown (7.5YR 5/2) fine sand; few !/ to 2-
inch-diameter, dark-brown (7.5YR 4/4) stains; single
grained; loose; medium acid.

The solum ranges from 48 to 120 inches in thickness. Depth
to bedrock is more than 48 inches and generally is more than
10 feet. The solum becomes less acid with increasing depth
and generally is medium acid at a depth of 30 to 50 inches.

The Ap horizon has hues of 10YR to 7.5YR, values of 3 to 5,
and chromas of 2 and 3. Reaction in the Ap horizon ranges
from very strongly acid to strongly acid.

The B horizon has hues of 5YR to 2.5Y, values of 4 to 6,
and chromas of 3 to 6. Texture to a depth of 40 inches ranges
from loamy very fine sand to fine sand. Below a depth of 24
inches, roughly horizontal lamellae of dark-brown fine sand
or very fine sand loamy fine sand that is faintly heavier in
texture are present in most places. These bands range in
thickness from !/is inch to 1 inch and are as deep as 120
inches. Below a depth of 40 inches, thin bands of silt or clay
are present in places, but they are less than 6 inches thick
within the upper 6 feet of soil. Reaction in the B horizon
ranges from very strongly acid to medium acid above a depth
of 4}? inches and is strongly acid to neutral below a depth of 40
inches.

Colonie soils are closely associated with the moderately
well drained Croghan soils, the somewhat poorly drained to
poorly drained Naumburg soils, and the poorly drained to
somewhat poorly drained Wareham soils. All formed in simi-
lar material.

Colonie loamy fine sand, 0 to 6 percent slopes
(CIB).—This level to gently undulating soil is mainly
on the tops of sandy deltas, many of which are larger
than 50 acres. Only a few areas receive runoff from
adjacent higher lying areas. This soil has the profile
described as representative of the series.

Included with this soil in mapping are small areas
of Arkport soils that are higher in content of silt and
areas of Otisville and Alton soils where gravel crops
out. These inclusions make up as much as 10 percent
of some areas, but they have little significance in use
and management. Also included are small areas of
wetter Croghan and Galen soils in the deeper depres-
sions and some areas that have stratified gravel
below a depth of 40 inches.

This soil is suited to erops and trees. It is too
droughty for pasture. It is well suited to intensive
truck cropping if heavy fertilization and irrigation
are used. This soil is easily moved, so many undulat-
ing areas can be smoothed to obtain uniform slopes
for better water distribution. Soil blowing is a severe
hazard if the surface is left unprotected. Capability
unit I11s-1; woodland suitability group 4s1.
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Colonie loamy fine sand, rolling (CIC).—Most
areas of this soil are small and consist of undulating
to rolling dunes or the faces of sand deltas or the
sides of moderately deep drainageways where slopes
are mostly short and complex.

Included with this soil in mapping are small areas
of Otisville and Alton soils that have outcropping
layers of gravel. Also included are a few small areas
of wetter Croghan or Galen soils along the bottoms of
the drainageways, a few hilly areas, and some areas
where stratified gravel is below a depth of 40 inches.

This soil is suited to cultivated crops and trees. It is
too droughty for pasture. If it is used for row crops,
erosion needs to be controlled, but the short, complex
slopes make such erosion-control measures as contour
tillage difficult to establish. Land smoothing that
eliminates the short, complex slopes should be consid-
ered in special situations. Soil blowing is a hazard if
the soil is left unprotected. Capability unit IVs-1;
woodland suitability group 4s1.

Conesus Series

The Conesus series consists of deep, moderately
well drained, medium-textured soils that formed in
glacial till. The till derived mainly from gray alkaline
and calcareous shale and from sandstone and lime-
stone. Elevations generally are above 1,200 feet.

In a representative profile in a formerly cultivated
area, the surface layer is very dark grayish-brown
gravelly silt loam 9 inches thick. Between depths of 9
and 14 inches the upper part of the subsoil is friable,
brown gravelly silt loam. Between depths of 14 and 25
inches, the subsoil is firm, mottled, dark-brown grav-
elly heavy loam. Between depths of 25 and 40 inches,
the lower part of the subsoil is faintly mottled, dark
grayish-brown, firm gravelly loam. The substratum,
between depths of 40 and 60 inches, is grayish-brown,
firm, gravelly loam glacial till that is neutral in the
upper part and is calcareous below a depth of 56
inches.

Conesus soils have a seasonal high water table at a
depth of 15 to 20 inches. Root growth is mainly
limited to the upper 2 to 3 feet of soil. Available water
capacity is moderate to high. These soils receive some
runoff from adjacent areas, so crops are only rarely
affected by drought. Conesus soils generally need
lime. The supply of nitrogen is medium, and the
capacity of these soils to supply phosphorus and
potassium is also medium, so complete fertilizer is
needed for most crops. Nitrogen generally is deficient
in the cool, wet spring months. Crops respond very
well to good management and fertilization. The high
elevations and shorter growing seasons reduce yields
of some crops. The content of gravel and stones in the
surface layer hampers the use of some types of tillage
and harvesting equipment. Seasonal wetness is the
main limitation for most nonfarm uses.

Representative profile of Conesus gravelly silt
loam, 3 to 8 percent slopes, in a formerly cultivated
field in the town of Otisco, 50 feet south of Cook Road,
800 feet west of Case Road:

Ap—0 to 9 inches, very dark grayish-brown (10YR 3/2), dark-

brown (10YR 3/3) crushed and rubbed, gravelly silt
loam; moderate, medium and coarse, granular strue-

ture; friable; many roots; 15 percent coarse frag-
ments; slightly acid; abrupt, smooth boundary.

B&A—9 to 14 inches, brown (10YR 4/3) gravelly silt loam,
moderate, medium, subangular blocky structure; fri-
able; blocky face has 1-milimeter to 2-millimeter-
thick brown (10YR 5/3) silt films, light gray (10YR
7/2) dry; many roots; many fine pores; patchy clay
linings in larger pores; 20 percent coarse fragments;
slightly acid; gradual, wavy boundary.

B21t—14 to 25 inches, dark-brown (10YR 4/3) gravelly heavy
loam; common, medium, distinet yellowish-brown
mottles; moderate, medium, subangular blocky
structure; firm, slightly sticky; continuous grayish-
brown (2.5Y 5/2) clay films on ped faces; common
roots; many fine and medium pores; continuous clay
linings in larger pores; 25 percent coarse fragments;
slightly acid; clear, wavy boundary.

B22t—25 to 40 inches, dark grayish-brown (2.5Y 4/2) gravelly
heavy loam; few, faint gray mottles; moderate, me-
dium, angular and subangular blocky structure;
firm, slightly sticky; grayish-brown (2.5Y 5/2) clay
films on ped faces; common roots; many fine and
medium pores that have continuous clay linings; 30
percent coarse fragments; neutral; gradual, wavy
boundary.

C—40 to 60 inches, grayish-brown (2.5Y 5/2) gravelly loam;
weak, medium structure and thick, platy; firm; few
fine roots; few pores; 30 percent coarse fragments;
neutral at depth of 44 inches, moderately alkaline
(calcareous) at depth of 56 inches.

The solum ranges from 30 to 45 inches in thickness. Depth
to bedrock is more than 40 inches. Depth to carbonates
ranges from 30 to 60 inches. Content of coarse fragments
ranges from 5 to 35 percent in the solum and from 20 to 50
percent in the C horizon.

The Ap horizon ranges from very dark grayish brown (2.5Y
3/2) to brown (10YR 4/3) and has hues of 10YR and 2.5Y. The
Al horizon, in undisturbed areas, is 2 to 4 inches thick and is
one value and one chroma darker. Reaction in the A horizon
ranges from strongly acid to slightly acid. The A2 horizon,
where present, has hues of 10YR to 2.5Y, values of 5 or 6, and
chromas of 2 to 4. High-chroma mottles are present in places.

The fine-earth fraction in the A&B horizons or B&A hori-
zons ranges from silt loam to loam. The B horizon part has
values 1 or 2 lower than the A horizon part. The Bt horizon
has hues of 10YR to 5Y, values of 3 and 4, and chromas of 2 to
4. Mottles generally are present in the Bt horizon. The fine
earth in the Bt horizon ranges from heavy loam to silt loam.
Reaction in the Bt horizon ranges from medium acid to
neutral.

The C horizon generally is dense, firm, gravelly or very
gravelly loam or silt loam glacial till that has colors similar to
the overlying B horizons. Reaction in the C horizon ranges
from neutral to moderately alkaline (calcareous).

Conesus soils are closely associated with the well-drained
Lansing soils, the somewhat poorly drained Appleton soils,
and the poorly drained Lyons soils. All formed in similar
material.

Conesus gravelly silt loam, 0 to 3 percent slopes
(CoA)—This nearly level soil generally is on hilltops
where slopes are slight and convex. It receives little
or no water from adjacent areas. Most areas of this
soil are smaller than 20 acres.

This soil has a profile similar to the one desecribed
as representative of the series, but it generally is
slightly wetter and the surface layer generally is
darker and higher in content of organic matter. In-
cluded in mapping are small areas of Appleton soils in
shallow depressions and drainageways. These wetter
soils make up as much as 15 percent of some areas,
and they delay tillage in spring unless they are
drained.

This soil is well suited to crops, pasture, and trees.
It is particularly well suited to all crops commonly
grown in the county, especially those crops that are
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grown in support of dairying. Drainage of the in-
cluded wet spots generally is needed. Erosion-control
practices generally are not needed. Capability unit
ITw-3; woodland suitability group 2ol.

Conesus gravelly silt loam, 3 to 8 percent slopes
(CoB).—This gently sloping soil generally is on the
sides of hills that are smooth to slightly convex in
shape. Many areas receive some runoff and seepage
from adjacent higher lying soils. Many areas of this
soil are larger than 20 acres, and some are larger
than 50 acres. This soil has the profile described as
representative of the series.

Included with this soil in mapping are small areas
of Appleton soils in shallow concave drainageways
and depressions. Also included are small areas of
Lansing soils on slightly higher, convex knolls.

This soil is well suited to crops, pasture, and trees.
If cropped, the wetter soils generally need drainage.
Measures that control erosion and runoff generally
are needed if this soil is used for row crops, especially
on the longer slopes. Capability unit Ile-6; woodland
suitability group 2o01.

Croghan Series

The Croghan series consists of deep, moderately
well drained, coarse-textured soils that formed in
sand deposits of deltas on the lake plains. These soils
are on the tops of broad sand deltas from which water
drains slowly.

In a representative profile in a cultivated area, the
surface layer is very dark grayish-brown loamy fine
sand 9 inches thick. Between depths of 9 and 11
inches is a thin, leached subsurface layer of loose,
brown fine sand. Between depths of 11 and 14 inches,
the upper part of the subsoil is dark reddish-brown,
very friable loamy fine sand. Between depths of 14
and 26 inches, the subsoil is mottled, dark-brown,
loose fine sand or loamy fine sand. Between depths of
26 and 50 inches, the lower layer of the subsoil is
mot(ti;led, brown to dark-brown, loose fine or medium
sand.

Croghan soils have a seasonal high water table at a
depth of 18 to 24 inches. Root growth is limited mainly
to the upper 2 to 3 feet of soil. Available water capacity
is low to moderate. Croghan soils are strongly acid or
very strongly acid, and are low or very low in plant
nutrients. Crops, however, respond well to fertilization,
especially if irrigated. Water intake is rapid. Croghan
soils are suited to intensive truck crop farming if
adequate liming, fertilizing, and irrigation are used.
Seasonal wetness and sandy texture are the main
limitations for most nonfarm uses.

Representative profile of Croghan loamy fine sand,
0 to 6 percent slopes, in an idle field in the town of
Lysander, 60 feet south of Kellogg Road, 1,750 feet
east of Smokey Hollow Road:

Ap—O0 to 9 inches, very dark grayish-brown (10YR 3/2) loamy
fine sand; weak, medium and fine, granular struc-
ture; very friable moist; common fine roots; strongly
acid; abrupt, smooth boundary.

A2—9 to 11 inches, brown (7.5YR 5/2) fine sand; single
grained; loose moist; few fine roots; strongly acid;
abrupt, wavy boundary.

B21h—11 to 14 inches, dark reddish-brown (5YR 3/3) loamy
fine sand; weak, medium and fine, granular struc-

ture; very friable moist; few fine roots; strongly acid;
abrupt, wavy boundary.

B22ir—14 to 26 inches, dark-brown (7.5YR 3/2) fine sand or
loamy fine sand, few, medium, distinet yellowish-red,
strong-brown, and dark reddish-brown mottles; sin-
gle grained; loose moist; few, fine to coarse, reddish-
brown (2.5YR 3/4) iron nodules; few fine roots;
strongly acid; clear, wavy boundary.

B23—26 to 50 inches, brown to dark-brown (7.5YR 4/2) fine or
medium sand that has common, fine to coarse, dis-
tinct yellowish-red (5§YR 5/6) and strong-brown
(7.5YR 5/8) mottles; single grained; loose moist;
strongly acid.

The solum ranges from 28 to 60 inches in thickness. Depth
to contrasting material is more than 40 inches. The solum
ranges from loamy fine sand to medium sand, and is domi-
nantly loamy fine sand and fine sand. The solum generally is
free of coarse fragments, but as much as 5 percent gravel is
prg;ent in places. The solum is strongly acid or very strongly
acid.

In undisturbed areas the Al horizon ranges from black to
dark gray and the A2 horizon ranges from brown (7.5YR 5/2)
to white (10YR 8/1).

The Bh horizon, where present, and the Bir horizon range
from very dusky red (2.5YR 2/2) to yellowish brown (10
5/8), reddish yellow (5YR 6/8), and yellowish red (5YR 5/8).

The C horizon is gray (10YR 5/1) to grayish-brown (2.5Y 5/2)
fine sand or sand. Reaction is strongly acid to very strongly
acid in the upper part of the C horizon and commonly
decreases with increasing depth.

Croghan soils are closely associated with the well-drained
to excessively drained Colonie soils and the somewhat poorly
drained and poorly drained Naumburg soils. All formed in
similar material.

The annual temperature of Croghan soils in Onondaga
County is a few degrees warmer and the A2 horizon is
slightly darker than defined in the range for the series, but
this difference does not alter their usefulness or behavior.

Croghan loamy fine sand, 0 to 6 percent slopes
(CrB).—This soil is mostly level or nearly level, but in
a few areas that are mainly on the sides of shallow
drainageways it is gently sloping. Most areas of this
soil are larger than 10 acres.

Included with this soil in mapping are small areas
of wetter Naumburg soils in drainageways or in
shallow depressions. Also included are small areas of
Colonie soils on small convex knolls.

This soil is used for crops, pasture, and trees. Crops
need lime, intensive fertilization, and irrigation for
best response. Pastures generally are poor and are
burned out by midsummer. Plant cover on the many
idle areas generally is thin, consisting of poverty
grass, bracken, dewberries, and blueberries. Soil
blowing is a hazard if the surface is left unprotected.
Capability unit IIIs-2; woodland suitability group
4s1.

Darien Series

The Darien series consists of deep, somewhat
poorly drained, medium-textured soils that have a
moderately alkaline glacial till derived mainly from
dark-gray shale and lesser amounts of limestone.
They are on uplands.

In a representative profile in a cultivated area, the
surface layer is very dark grayish-brown silt loam 9
inches thick. Between depths of 9 and 16 inches, the
upper part of subsoil is mottled, dark grayish-brown
gravelly silt loam to loam. Between.depths of 16 and
30 inches, the lower part of the subsoil is firm,
mottled, dark grayish-brown gravelly silty clay loam.
Between depths of 30 and 60 inches is a firm, calcar-
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eous substratum that is mottled, dark grayish-brown
very gravelly silty clay loam.

Darien soils have a seasonal high water table at a
depth of 6 to 12 inches. It is perched on the slowly
permeable or very slowly permeable subsoil and sub-
stratum. Rooting depth is limited by the water table
mainly to the upper 24 inches during most of the
growing season. Available water capacity in this zone
is moderate to high. Inherent capacity of these soils
to supply phosphorus generally is medium, and to
supply potassium, high. The supply of nitrogen gener-
ally is high, but it is released slowly when the soils are
cold and wet. In unlimed areas reaction in the surface
layer is strongly acid to neutral. Seasonal wetness is
the main limitation of farming. Seasonal wetness and
slow permeability or very slow permeability are the
major limitations for many nonfarm uses.

Representative profile of Darien silt loam from an
area of Angola-Darien silt loams, 0 to 6 percent
slopes, in a cultivated field in the town of Otisco, 50
feet east of Case Road, 1,600 feet north of Cook Road:

Ap—0 to 9 inches, very dark grayish-brown (10YR 3/2) silt
loam; moderate, fine, subangular blocky structure;
friable, slightly sticky; many roots; 10 percent shale
and stone fragments; neutral; abrupt, wavy bound-

ary.

B&A—9 to 16 inches, dark grayish-brown (2.5Y 4/2) gravelly
silt loam to gravelly loam; common, fine, distinct
light-gray, light olive-brown, and yellowish-brown
mottles; moderate, medium and coarse, subangular
bocky structure that has grayish-brown (2.5Y 5/2)
silt loam exteriors as much as /4 inch thick; friable,
slightly sticky; 20 percent shale and stone frag-
ments; common roots; many fine and medium pores;
thin patchy clay linings in larger pores; neutral;
clear, wavy boundary.

B2t—16 to 30 inches, dark grayish-brown (2.5Y 4/2) gravelly
silty clay loam; many, fine and medium, distinct
yellowish-brown and light olive-brown and common,
medium, faint light-gray mottles; moderate, medium
and coarse, subangular and angular blocky struc-
ture; firm, slightly sticky and plastic; 25 percent
shale and stone fragments; few roots; continuous
gray (5Y 5/1) clay films on ped faces; many fine and
medium pores, few large pores; continuous clay lin-
ings in larger pores; neutral; gradual, wavy bound-

ary.

C—30 to 60 inches, dark grayish-brown (2.5Y 4/2) very grav-
elly silty clay loam; many, fine and medium, distinct
light olive-brown and light-gray and few, fine, dis-
tinct dark yellowish-brown mottles that decrease in
size and number with increasing depth; moderate,
medium and thick, platy structure; firm, slightly
sticky; 40 percent stone and shale fragments; few
fine roots in upper part; common fine and medium
porei; few large pores; moderately alkaline (calcar-
eous).

The solum ranges from 30 to 40 inches in thickness. Depth
to calcareous material ranges from 24 to 40 inches. Depth to
shale bedrock generally is 40 to 96 inches, but it is more than
120 inches in places.

The Ap horizon ranges from very dark grayish brown
(10YR 3/2) to grayish brown (2.5Y 5/2) in color. In unlimed
areas reaction in the A horizon ranges from strongly acid to
neutral. The A2 horizon, where present, ranges from grayish
brown (10YR 5/2) to olive gray (5Y 5/2) in color. It is silt loam
to light clay loam that contains 5 to 30 percent coarse
fragments. The A2 horizon extends into the upper part of the
B2t horizon as thin fingers or silty films along the block faces
to a depth of 12 to 20 inches.

The B2t horizon ranges from dark grayish brown (10YR 4/2)
to dark olive gray (5Y 3/2) in color and has common to many
light-gray, olive-brown, and yellowish-brown mottles. The B2
horizon ranges from silty clay loam to clay loam and is 5 to 30
percent coarse fragments. Reaction in the B2 horizon ranges

from medium acid to mildly alkaline, and thickness ranges
from 10 to 30 inches.

The C horizon ranges from dark grayish brown (10YR 4/2)
to dark olive gray (5Y 3/2) in color and from heavy loam to
very gravelly silty clay loam in texture. It is 5 to 60 percent
coarse fragments. Reaction in the C horizon ranges from
neutral to moderately alkaline and calcareous. Fifty percent
or more of the coarse fragments in the solum and the C
horizon are fragments of shale.

Darien soils are closely associated with the moderately well
drained Aurora soils, the somewhat poorly drained, moder-
ately deep Angola soils, and the poorly drained Lyons soils.
All formed in similar material.

Darien silt loam (Da).—This level or nearly level
soil is on low landforms which receive prolonged
seepage or runoff from adjacent higher lying soils.
Individual areas are irregular in shape and generally
are smaller than 20 acres in size. Only a few areas are
larger than 40 acres.

This soil has a profile similar to the one described
as representative of the series, but it has a slightly
darker surface layer and higher organic-matter
content.

Included with this soil in mapping are small areas
of poorly drained Lyons soils in shallow depressions
and along narrow drainageways. These wetter soils
make up as much as 15 percent of some areas, and
they delay tillage in spring unless they are drained.
Also included are small areas of moderately well
drained Cazenovia and Lima soils on slight rises of
knolls. These better drained soils make up as much as
10 percent of some areas, but have little significance
on use and management.

This soil is suited to cultivated crops, hay, pasture,
and trees. Undrained areas are better suited to short-
season annual crops, or to hay crops and legumes
that can tolerate wetness, than to most other uses.
This soil needs drainage for most crops and, if ade-
quately drained, is well suited to many crops com-
monly grown in the county. It is particularly well
suited to annual row crops. Adequate drainage gener-
ally is difficult to establish because of the slowly
permeable or very slowly permeable subsoil and sub-
stratum. The soil clods readily if plowed when too
wet, so a cropping system that maintains good soil
structure and a high organic-matter content is
needed. Capability unit I1Iw-2; woodland suitability
group 3wl.

Dunkirk Series

The Dunkirk series consists of deep, well-drained,
medium-textured soils that formed in glacial lake
deposits of silt and very fine sand moderate in con-
tent of clay. These soils are on lake plains.

In a representative profile the surface layer is
dark-brown silt loam 5 inches thick. Between depths
of 5 and 16 inches are leached subsurface layers of
very friable and friable, yellowish-brown and brown
silt loam. Between depths of 16 and 36 inches, the
subsoil is firm, brown heavy silt loam. Between
depths of 36 and 40 inches, the substratum is firm,
brown heavy silt loam that has thin layers of very
fine sand and silt. Below this, and extending to a
depth of 72 inches, the substratum is firm layers of
dark grayish-brown and grayish-brown silt and pale-
brown very fine sand.
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In Dunkirk soils the water table generally is sev-
eral feet below the surface, but in places it is perched
on the slowly permeable or moderately slowly perme-
able subsoil and substratum at a depth of 24 inches
for short periods. Root growth is generally confined to
the upper 30 to 40 inches of soil. Available water
capacity in this zone is high. The capacity of these
soils to supply phosphorus, potassium, and nitrogen is
generally medium. In unlimed areas reaction in the
surface layer is strongly acid to neutral. The hazard
of erosion of these soils is the principal limitation to
farming. The hazard of erosion and poor stability are
the major limitations for many nonfarm uses.

Representative profile of Dunkirk silt loam, rolling,
in a formerly cultivated, idle field in the town of Clay,
70 feet east of Gaskin Road, 1,800 feet south of the
intersection of Gaskin Road and State Route 57, 3,800
feet north of State Route 31, under a powerline:

Ap—0 to 5 inches, dark-brown (10YR 4/3) silt loam, light gray
(10YR 7/2) dry; moderate, medium, granular struc-
ture; very friable; many fine roots; medium acid;
abrupt, smooth boundary.

A1—5 to 11 inches, yellowish-brown (10YR 5/4) silt loam;
weak, medium, platy structure; very friable; silt flow
in old root channels; many fine roots; strongly acid;
gradual, wavy boundary.

A22—11 to 16 inches, brown (10YR 5/3) silt loam; very weak,

medium, subangular blocky structure; friable; com-

mon fine roots; many irregularly shaped pores;

strongly acid; clear, wavy boundary.

to 36 inches, brown (10YR 4/3) heavy silt loam;

weak, medium, subangular blocky structure; firm;

few fine roots; common pores; pale-brown (10YR 6/3)

silt and very fine sand coats, 1 to 2 millimeters thick,

on ped faces; patchy clay linings in medium and
large pores; medium acid; gradual, wavy boundary.

B2t—21 to 36 inches, brown (10YR 4/3) heavy silt loam;
moderate, medium and coarse, subangular and an-
gular blocky structure; firm, slightly sticky; few fine
roots; common pores; clay linings in larger pores;
patchy clay films on ped faces; scattered, pale-
brown, very fine sand grains on ped faces; medium
acid; gradual, wavy boundary.

C1—36 to 40 inches, brown (10YR 4/3) heavy silt loam that has
thin bands of very fine sand and silt; firm; few roots;
neutral; clear, wavy boundary.

C2—40 to 72 inches, dark grayish-brown (10YR 4/2) layers of
silt that have thin pale-brown (10YR 6/3) very fine
sand and grayish-brown (10YR 5/2) coarse silt bands;
neutral at a depth of 48 inches, calcareous at a depth
of 60 inches.

The solum ranges from 20 to 45 inches in thickness. Depth
to calcareous material ranges from 20 to 72 inches. Depth to
?edrock is more than 40 inches and generally is more than 10

eet.

The Ap horizon ranges from very dark grayish brown to
dark brown, brown, and grayish brown and has hues of 10YR
and 7.5YR. In undisturbed areas the Al horizon is 8 to 5
inches thick and one unit of value darker. The Ap and Al
horizons are mainly silt loam, but they range from very fine
sandy loam to light silty clay loam in texture. The A2 horizon
has hues of 7.5YR to 2.5Y, values of 5 to 6, and chromas of 2 to
4. The A2 horizon is mainly silt loam but ranges to fine
sandy loam. Reaction in the A horizon ranges from strongly
acid to neutral.

The B horizon has hues of 5YR to 2.5Y, but is dominantly
7.5YR to 10YR. It has values of 4 and chromas of 2 to 4, and
has faint mottles in places. The B horizon ranges from heavy
silt loam to light silty clay loam above a depth of 40 inches,
but it contains thin silty clay layers in places. Reaction in the
B horizon ranges from medium acid to mildly alkaline, and the
horizon is calcareous in the lowest 2 to 3 inches in places.

The C horizon is stratified silt and very fine sand and
contains thin bands of clay in places. Reaction in the C
horizon ranges from medium acid to moderately alkaline
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(calcareous) above a depth of 6 feet and is moderately alka-
line (calcareous) below.

Dunkirk soils are closely associated with the moderately
well drained Collamer soils and the somewhat poorly drained
Niagara soils. All formed in similar material.

Dunkirk silt loam, rolling (DuC).—This soil is
mainly on lake plains. Slopes are short and complex
and generally range from 6 to 12 percent, but range
to as much as 20 percent in places. Individual areas
are irregular in shape and generally are smaller than
10 acres.

Included with this soil in mapping are fairly exten-
sive areas of Dunkirk soils that are eroded or severely
eroded. These soils differ from that described as
representative of the series in that the subsurface
layer is thinner or is lacking, and in places the
heavier textured subsoil is mixed into the plow layer.
Also, the surface layer is generally lighter colored
and lower in organic-matter content. Also included
are small areas of Collamer soils along drainageways
and in depressions. These wetter soils make up as
much as 15 percent of some areas and delay tillage in
places. Other inclusions are areas of sandier Arkport
soils and more clayey Schoharie soils.

This soil is suited to crops, pasture, and trees. The
hazard of erosion is very severe if it is left without
protective cover. Because of the hazard of erosion
and the short, complex slopes, which preclude the use
of the contour measures for erosion control, cropped
areas of this soil are better suited to hay and pasture
than to most other uses. Capability unit IVe-9; wood-
land suitability group 2rl.

Edwards Series

The Edwards series consists of soils that have 16 to
50 inches of well-decomposed organic material over
highly calcareous marl. These soils are very poorly
drained and are in bogs. )

In a representative profile the surface layer is
black muck 8 inches thick. Between depths of 8 and 24
inches is a layer of dark reddish-brown, friable muck.
Between depths of 24 and 132 inches, the substratum
is white and light-gray, friable silty marl. The lower
part of the substratum is slightly sticky, olive-gray
silt that extends to a depth of 140 inches or more.

Edwards soils, unless drained, have a water table
that is at or near the surface for long periods. Water
ponds in places. Rooting depth is variable and is
affected by depth to the water table and the marl
substratum. Available water capacity is high. The
capacity of these soils to supply phosphorus and
potassium is generally low to medium. The content of
nitrogen is high, but unless these soils are drained, it
is slowly available. In unlimed areas reaction in the
surface layer is neutral to moderately alkaline. Wet-
ness and thickness of the muck over marl are the
principal limitations to farming these soils. They are
subject to subsidence and oxidation if drained.
Drained and cultivated areas are also subject to soil
blowing. Prolonged wetness and the very poor stabil-
ity of the muck and underlying mineral soil material
are the major limitations for most nonfarm uses. The
soils are well suited to wetland wildlife habitat.

Representative profile of Edwards muck in an un-



52

drained forest in the town of Camillus, 900 feet east of
Newport Road, 4,500 feet south-southeast of the in-
tersection of Newport Road and Canton Street:

0al—0 to 8 inches, black (5YR 2/1) on broken face, rubbed and
pressed, muck; about 10 percent fiber undisturbed, 2
percent rubbed; sapric material; strong, coarse,
granular structure; friable; many fine roots; about
10 percent mineral content; neutral; gradual, wavy
boundary.

0a2—8 to 24 inches, dark reddish-brown (5YR 2/2) broken,
rubbed, and pressed muck; about 30 percent fiber
undisturbed, about 3 percent rubbed, sapric mate-
rial; weak, medium and thick, platy structure; fria-
ble, slightly sticky; few fine roots; 10 percent mineral
content; neutral; clear, wavy boundary.

11Lcal—24 to 45 inches, white (10YR 8/1) silty marl, about 5
percent fiber undisturbed, 2 percent rubbed; com-
mon, coarse, distinct pink mottles; massive; friable;
very strongly calcarous; gradual, wavy boundary.

IILca2—45 to 132 inches, light-gray (10YR 7/1) silty marl;
common, medium, faint pinkish-gray mottles; mas-
sive; friable; very strongly calcareous; clear, wavy
boundary.

I11IC—132 to 140 inches, olive-gray (5Y 4/2) silt; massive;
slightly sticky; strongly calcareous.

The organic material over marl ranges from 16 to 51 inches
in thickness. Depth to bedrock is more than 40 inches and
generally is more than 10 feet. The organic material ranges
from black (N 2/0) to dark reddish brown (5YR 3/2) in color
and from granular to massive in structure. Fiber content in
undisturbed areas ranges from 0 to 30 percent and, when
rubbed, from 0 to 10 percent. The marl substratum ranges
from 6 inches to many feet in thickness and from white (N 8/0)
to light gray (10YR 7/2) or pink (5YR 8/3) in color. In places it
contains many shells and shell fragments and fragments of
tufa rock. In places layers of muck are interbedded in the
marl or marl is interbedded in the muck. Mineral material
other than marl generally is not above a depth of 51 inches,
but it is as shallow as 24 inches in thinnest muck over thin

marl.
Edwards muck is closely associated with Martisco muck,

which has a thinner deposit of muck over the underlying
marl. Edwards muck is shallower than Carlisle mpck. It is
similar to Palms muck in depth or organic material, but Palms
muck is underlain with sand, silt, or silty clay instead of marl.

Edwards muck (Ed).—This soil is in some of the
depressional bog areas of the county. It is mainly in
valleys close to limestone bedrock escarpments and,
to a lesser extent, it is on lake plains. Individual
areas are roughly oval or long in shape and vary in
size from less than 10 acres to more than 100 acres.
Included in mapping are small areas of shallower
Martisco muck and deeper Carlisle muck.

Most areas of this soil are in trees. A few drained
areas are used for vegetable crops or are idle. Some
areas that were formerly drained and now abandoned
are cattail marshes. Unless this soil is drained, it is
not suited to farming. The thickness of the organic
material over marl is variable from place to place,
and if drainage is intended, onsite investigation is
needed. Capability unit IVw-5; woodland suitability
group 5wl.

Farmington Series

The Farmington series consists of shallow, well-
drained and somewhat excessively drained, medium-
textured soils that are medium to low in content of
lime. These soils formed in a thin covering of glacial
till 10 to 20 inches deep over limestone or hard
calcareous shale and fine-grained sandstone bedrock.

SOIL SURVEY

They are on hilltops and hillsides of bedrock-
controlled landforms.

In a representative profile in a meadow, the surface
layer is very dark grayish-brown silt loam 8 inches
thick. Between depths of 8 and 16 inches is a yellow-
ish-brown to brown, friable, gravelly loam subsoil
thalt rests on hard, gray, calcareous sandstone bed-
rock.

In Farmington soils the water table generally is at
a depth of several feet, but in places it is perched in a
2-inch zone above the bedrock for short periods. Root
growth is limited mainly to the 10- to 20-inch zone
above the bedrock, although a few roots extend down
cracks in the upper 12 inches of the rock. Available
water capacity is low to moderate in the moderately
permeable soil material above the rock. Plants are
damaged by lack of water during most growing sea-
sons, except in the wettest years. Unlimed areas of
Farmington soils are strongly acid to slightly acid.
The soils are medium to low in content of nitrogen,
phosphorus, and potassium; consequently, lime and
complete fertilizer are needed for most crops. Bedrock
outcrops hinder tillage in places. The shallow depth
over bedrock is one of the main limitations for non-
farm uses.

Representative profile of Farmington silt loam
from an area of Farmington-Aurora association, slop-
ing, in alfalfa-grass meadow on a nearly level hilltop
in the town of Pompey, 100 feet south of U.S. High-
way 20, 2,000 feet east of Gulf Road:

Ap—0 to 8 inches, very dark grayish-brown (10YR 3/2) silt
loam, dark brown (10YR 3/3) rubbed; moderate, fine
and medium, granular structure; friable; many
roots; 10 percent angular sandstone and shale frag-
ments; neutral; abrupt, smooth boundary.

B2—8 to 16 inches, yellowish-brown (10YR 5/4) gravelly loam,
fading with increasing depth to brown (10YR 5/3);
weak, fine and medium, subangular blocky struc-
ture; friable, nonsticky; many roots; many fine and
medium pores; common earthworm channels; 15 per-
cent angular stone fragments; slightly acid; abrupt,
smooth boundary.

R—16 inches, calcareous, fine-grained gray sandstone bed-
rock that has thin vertical cracks 1 to 4 feet apart.

Horizontal beds are 1 to 4 inches thick. Some roots
extend 12 inches deep into vertical cracks.

Thickness of the solum ranges from 10 to 20 inches and
corresponds with the depth to bedrock. The bedrock generally
is hard calcareous shale and sandstone. The solum is silt loam
or loam. Content of coarse fragments in the solum ranges
from 5 to 35 percent.

In unlimed areas reaction in the A horizon ranges from
strongly acid to slightly acid. The Ap horizon ranges from
very dark grayish brown to grayish brown in color. In undis-
turbed areas the Al horizon generally is black to very dark
grayish brown.

The B horizon ranges from strong brown to olive brown,
and in places contains some high-chroma mottles in the lower
2 inches above the rock. Reaction in the B horizon is medium
acid to neutral.

Farmington soils are mapped only with soils of the Aurora
series and Rock outcrop. They are shallower and better
drained than Aurora soils. They are similar to Benson and
Arnot soils, but are more acid than Benson soils and contain
fewer coarse fragments than Arnot soils.

Farmington-Aurora association, sloping (FAC).—
The soils in this association are on flat-topped hills
and are gently sloping to moderately steep on upper
parts of hillsides of bedrock-controlled landforms. The
areas are on uplands at elevations between 1,000 and
1,600 feet. Outecrops of gray calcareous sandstone and
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hard shale bedrock are common, especially on the
side slopes. Individual areas are irregular in shape
and range from 0 to 25 percent.

About 50 percent of the association is Farmington
soils, and about 80 percent is Aurora soils. Minor soils
. and Rock outerop make up the other 20 percent.

Depth to bedrock is fairly uniform on the level or
nearly level hilltops, but is erratic on the gently
sloping to moderately steep hillsides. The few to
common bedrock outcrops are mainly on the hillsides,
and in places these are nearly vertical rock escarp-
ments that range from 1 to 3 feet thick.

Minor soils in this association are the deep, well-
drained Honeoye and Lansing soils, and the deep,
moderately well drained Lima and Conesus soils, and
the deep, moderately well drained Lima and Conesus
soils in pockets where the depth to bedrock is more
than 40 inches. These deep soils are mainly gently
sloping to moderately steep on side slopes where the
depth to rock is variable. The other minor soil is the
nearly level, moderately deep, somewhat poorly
drained Angola soil which is in shallow depressions
on the broad hilltops or in seep spots on the side
slopes.

Much of the acreage of this association has been
cleared and is used for crops and pasture. Many of
these cleared areas, however, are abandoned, and are
idle and slowly reverting to brush and forest. Some of
the areas are reforested in evergreen trees. Some of
the broad, nearly level areas are still being cropped or
are in low-quality pasture. Suitability for crops is
generally poor because of the shallow, droughty soil
conditions. Farmington soil in capability unit IVe-4
and woodland suitability group 5d1; Aurora soils in
(2:a§)ability unit I1Ie-6 and woodland suitability group

ol.

Fluvaquents, Frequently Flooded

Fluvaquents, frequently flooded (FL), popularly
termed Alluvial land, consist of alluvial soils and
recent deposits of alluvial soil materials. Most areas
are on narrow flooded plains and alluvial fans of
secondary streams throughout the county. Slopes
range from 0 to 8 percent. The more sloping areas
generally are on fans issuing from high-gradient
streams.

In natural drainage the soil material ranges from
well drained to very poorly drained over short dis-
tances. This material is dominantly silt loam or sandy
loam. It is gravel in places, but in some places there
are areas of riverwash where the material ranges in
size from sand and gravel to boulders. Bedrock is
generally at a depth of several feet, but in places it is at
a depth of 1 foot. Reaction ranges from medium acid to
moderately alkaline.

Areas are frequently flooded and are poorly suited
to farming. Some cleared areas are used for pasture,
and others are reverting to brush and weeds. Many
areas have a cover of water-tolerant trees and
shrubs. Flooding and the variable soil properties are
severe limitations for most nonfarm uses. Capability
‘unit Vw-2; not assigned to a woodland suitability

group.

Fonda Series

The Fonda series consists of deep, very poorly
drained, moderately fine textured soils that formed in
lake sediment free of coarse fragments. These soils
are in lower depressions on lake plains.

In a representative profile in a pasture, formerly a
cultivated area, the surface layer is very dark gray
mucky silty clay loam 9 inches thick. Between depths
of 9 and 33 inches, the subsoil is very firm, strongly
mottled, pinkish-gray silty clay. Between depths of 33
and 60 inches, the substratum is firm, light-gray,
gray, and dark-gray, strongly calcareous silty clay
and clay that has thin layers of yellowish-brown sand.

Fonda soils, unless drained, have a seasonal high
water table at or near the surface for 8 to 10 months
of the year. Water ponds in places. These soils are
slowly permeable or very slowly permeable, and ade-
quate drainage is difficult to establish. If drained, the
soils are suited to annual row crops, hay, and pasture.
Undrained areas are mainly in swamp woods, and
cleared areas are in reeds and sedges. In undrained
areas root growth is mainly limited to the upper 12
inches of soil. In adequately drained areas, roots
extend down cracks to a depth of 24 inches and a few
roots extend deeper. Available water capacity is mod-
erate to high in the upper 12 to 24 inches of soil. Most
areas of Fonda soils receive runoff from adjacent
higher lying soils, so crops seldom are damaged by
lack of water, but they frequently are damaged by too
much water. The supply of nitrogen is high, but
wetness in spring prevents release of nitrogen at that
time. The capacity of these soils to supply phosphorus
is medium, and to supply potassium, high.

Representative profile of Fonda mucky silty clay
loam in a pasture of grasses, sedges, and buttercups
in the town of Manlius, 100 feet east of Burdick State
Road, 1,200 feet north of Old Erie Canal, approxi-
mately 1 mile north of Fayetteville:

Apl—o0 to 4 inches, very dark gray (10 YR 3/1) mucky silty clay
loam very dark brown (10YR 2/2) crushed; moderate,
medium, granular structure; friable, slightly sticky;
many fine roots; 15 percent organic matter; neutral;
clear, smooth boundary.

Ap2—4 to 9 inches, very dark gray (10YR 3/1) mucky silty clay
loam very dark brown (10YR 2/2) crushed; moderate,
medium, subangular blocky structure parting to
weak, very fine, subangular blocky; friable, slightly
sticky; many fine roots; 10 percent organic matter;
neutral; abrupt, smooth boundary.

B21g—9 to 24 inches, pinkish-gray (7.5YR 6/2) silty clay;
many, coarse, distinct strong-brown (7.5YR 5/6), yel-
lowish-brown (10YR 5/6), and yellowish-red (5YR 4/8)
mottles and few gray (6YR 5/1) mottles and streaks;
weak, coarse, prismatic structure parting to moder-
ate, medium, blocky; very firm, very plastic; few fine
roots; few fine pores; mildly alkaline; gradual,
smooth boundary.

B22g—24 to 33 inches, pinkish-gray (7.5YR 6/2) silty clay,
grading with increasing depth to pinkish-gray (5YR
6/2); many, coarse, distinct strong-brown (7.5YR 4/6)
and light-gray (N 7/0) mottles; weak, coarse, pris-
matic structure parting to weak, medi \m, blocky;
very firm, very plastic; very few fine roc.s; few fine
pores; mildly alkaline (weakly calcareous); clear,
smooth boundary.

Cg—33 to 60 inches, stratified layers of light-gray (N 7/0),
gray (5YR 5/1), and dark-gray (5YR 4/1) silty clay
and clay; many, coarse, distinct yellowish-brown
mottles above a depth of 42 inches and thin layers of
yellowish-brown (10YR 5/4) sand below; weak, very
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thick, platy structure; firm, plastic; moderately alka-
line (strongly calcareous).

Thickness of the solum and depth to carbonates range from
24 to 44 inches. Depth to bedrock is more than 40 inches.

The Ap and Al horizons range from black to dark gray or
dark brown in color and contain 10 to 25 percent organic
matter. In places a thin gray A2 horizon is present. Texture
in the A horizon ranges from silt loam to silty clay loam, and
reaction ranges from slightly acid to neutral.

The Bg horizon has hues of 5YR to 2.5Y, values of 3 to 6,
and chromas of 0 to 2, with or without high-chroma mottles.
Texture in the Bg horizon ranges from heavy silty clay loam
to clay. Clay films are either lacking or they are few, thin,
and patchy on vertical ped faces. Reaction in the Bg horizon
ranges from slightly acid to mildly alkaline, and in places it is
moderately alkaline (weakly calecareous) in the lower part.

The C horizon is stratified silty clay and clay, but it
contains silt and sand layers below depths of 36 inches in
places. The C horizon is generally moderately alkaline (cal-
careous), but ranges to neutral in the upper part in places.

Fonda soils are closely associated with the somewhat
poorly drained Rhinebeck soils and the poorly drained Lake-
mont soils. All formed in similar material.

Fonda mucky silty clay loam (Fo)—This level or
nearly level soil is in depressions on the lake plains.
Many areas are larger than 10 acres. Included in
mapping are small areas of Rhinebeck and Lakemont
soils on slight rises and knolls and small areas of
Palms muck in the lowest depressions.

Undrained areas of this soil are mainly forested,
and cleared areas are in sedges and reeds. Partly
drained areas are used for pasture, but many areas
are idle. The few intensively drained areas generally
are adjacent to drained muck land and are used for
annual row crops. Maintenance of the high organie-
matter content in the surface layer to insure good
tilth is important in these intensively drained areas.
Capability unit IVw-2; woodland suitability group
5wl.

Fredon Series

The Fredon series consists of deep, somewhat
poorly drained or poorly drained, medium-textured
soils. These soils formed in glacial outwash deposits
derived mainly from shale, sandstone, and moderate
to high amounts of limestone. They are in depressions
and low areas of glacial outwash terraces where
runoff and internal drainage are slow.

In a representative profile the surface layer is dark
grayish-brown loam that contains some gravel and is
8 inches thick. Between depths of 8 and 20 inches, the
upper part of the subsoil is mottled, grayish-brown
sandy loam that is friable and contains some gravel.
Between depths of 20 and 27 inches, the lower part of
the subsoil is mottled, dark grayish-brown, friable
gravelly sandy loam. Between depths of 27 and 34
inches is a weakly calcareous substratum that is
mottled, grayish-brown, slightly firm very gravelly
loam. Between depths of 34 and 50 inches is gray,
}‘poge very gravelly loamy sand that is weakly strati-
ied.

In spring and during wet periods, Fredon soils have
a seasonal high water table at a depth of 6 to 12
inches. In drier periods it recedes quickly through the
moderately rapidly permeable to rapidly permeable
substratum. Rooting depth is strongly influenced by
the water table. Unless the soil is drained, rooting is
confined mainly to the upper 12 inches of soil in spring.

SOIL SURVEY

A few roots extend to a depth of 20 inches or more as
the season progresses. Available water capacity of the
main root zone is moderate, but plants seldom show
moisture stress during periods of normal rainfall. Total
nitrogen is high, but it is released very slowly in spring.
As the soil warms up, the nitrogen becomes more
available and is likely to cause lodging in small grains.
The capacity of these soils to supply phosphorus and
potassium is generally low to medium. In unlimed
areas reaction in the surface layer ranges from
strongly acid to neutral. Crops respond very well to
applications of fertilizer and lime, especially in drained
areas. Prolonged seasonal wetness is the main limita-
tion to farming, but if outlets are available, the soils
drain readily. Wetness is also a limitation to many
nonfarm uses.

Representative profile of Fredon loam in a formerly
cultivated pasture in the town of Elbridge, 400 feet
west of State Route 368, 1,500 feet south of the Penn
Central Railroad at Halfway:

Ap—0 to 8 inches, dark grayish-brown (2.5Y 4/2) loam; weak,
coarse, subangular blocky structure parting to weak,
medium, granular; friable; many fine roots; 10 per-
cent coarse fragments (gravel); neutral; abrupt,
smooth boundary.

B21g—8 to 13 inches, grayish-brown (2.5Y 5/2) sandy loam;
many, medium and coarse, distinct light olive-brown
(2.5Y 5/6) mottles; weak, coarse, subangular blocky
structure; friable, nonsticky; common fine roots;
common pores; 10 percent coarse fragments (gravel);
neutral; gradual, wavy boundary.

B22g—13 to 20 inches, grayish-brown (2.5Y 5/2) sandy loam;
many, medium, distinct light olive-brown (2.5Y 5/6)
mottles; weak, medium and coarse, subangular
blocky structure; friable, nonsticky; few fine roots;
many pores; 10 percent coarse fragments (gravel);
neutral; clear, wavy boundary.

B3g—20 to 27 inches, dark grayish-brown (2.5Y 4/2) gravelly
sandy loam; slightly heavier than horizon above;
common, coarse, distinct light olive-brown (2.5Y 5/6)
mottles; weak, medium and coarse, subangular
blocky structure; friable, slightly sticky; common
coarse pores; 20 percent coarse fragments; neutral;
abrupt, wavy boundary.

I1IC1—27 to 34 inches, grayish-brown (2.5Y 5/2) very gravelly
loam; common, fine, faint light olive-brown (2.5Y 5/6)
mottles; massive; slightly firm, slightly sticky; few
coarse pores; 40 percent coarse fragments; mildly
alkaline (weakly calcareous).

IIIC2—34 to 50 inches, gray (5Y 5/1) very gravelly loamy
sand; weakly stratified; loose; 50 percent coarse
fragments; moderately alkaline (calcareous).

The solum ranges from 22 to 35 inches in thickness. Depth
to bedrock is more than 6 feet. The Ap horizon ranges from
very dark gray to dark brown. In undisturbed areas the Al
horizon ranges from black to dark gray and is 3 to 6 inches
thick. Content of coarse fragments in the A horizon ranges
from 0 to 15 percent. In unlimed areas reaction in the A
horizon ranges from strongly acid to neutral.

The B horizon ranges from weak red to pale brown and has
hues of 2.5YR to 2.5Y, values of 5 or 6, and chromas of 2 or 3.
High-chroma mottles are common to many. The B horizon is
sandy loam to loam, less than 18 percent clay, and 5 to 50
percent coarse fragments. Reaction in the B horizon is me-
dium acid to mildly alkaline.

The C horizon is dominantly stratified sand and gravel, but
includes layers of very gravelly loam, sandy loam, or loamy
sand. Content of gravel in the C horizon ranges from 35 to 75
percent. The C horizon is commonly moderately alkaline
(calcareous), but is neutral above a depth of 60 inches in the
more acid profiles.

Fredon soils are closely associated with the well-drained to
excessively drained Palmyra soils, the moderately well
drained Phelps soils, and the very poorly drained Halsey
soils. All formed in similar material.

Fredon soils in Onondaga County lack the contrasting
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textural layers above a depth of 40 inches that are character-
istic of the defined range for the series. Also, depth to
carbonates is commonly less. These differences have little or
no effect on use and management.

Fredon loam (Fr).—This soil is in low areas or
depressions on outwash plains where runoff and in-
ternal drainage are slow. Slopes are mainly less than
2 percent, but a few areas have slopes of as much as 4
percent. Most areas of this soil are smaller than 10
acres.

Included with this soil in mapping are small areas
of better drained Phelps soils on small knolls. Also
included are areas of wetter Halsey soils in shallow
depressions.

Undrained areas of this soil are suited to hay,
pasture, and trees. Drained areas are well suited to
most crops commonly grown in the county, especially
annual row crops and vegetables. Capability unit
ITIw-3; woodland suitability group 3wl.

Galen Series

The Galen series consists of deep, moderately well
drained, medium-textured soils that formed in sandy
material deposited in glacial lakes. These soils are on
lake plains.

In a representative profile the surface layer is very
dark grayish-brown very fine sandy loam 9 inches
thick. Between depths of 9 and 15 inches, the upper
part of the subsoil is very friable, mottled, yellowish-
brown and brown very fine sandy loam. Between
depths of 15 and 30 inches, the subsoil is mottled,
brown, friable fine sandy loam that has a few 1- to 3-
inch bands of slightly heavier and sticky fine sandy
loam. Between depths of 30 and 48 inches the lower
part of the subsoil is very friable, brown loamy fine
sand and grayish-brown fine sand that is mottled and
has a few !/2- to 1Y/2-inch-thick bands of brown fine
sandy loam. Between depths of 48 and 60 inches the
substratum is prominently mottled, loose, light
brownish-gray loamy fine sand and fine sand.

Galen soils have a seasonal high water table that
fluctuates to within 15 to 24 inches of the surface in
wet periods. It recedes quickly through moderately
permeable soil material in dry periods. Rooting depth
in Galen soils is mainly in the upper 24 to 30 inches.
This zone has moderate to high available water ca-
pacity. The capacity of these soils to supply phospho-
rus and potassium is low to medium, and to supply
nitrogen, medium. Lime needs are variable. Slight
seasonal wetness is the main limitation to farming. The
soils are easy to till, and crops respond very well to
good management.

Representative profile of Galen very fine sandy
loam, 2 to 6 percent slopes, in an idle field in the town
of Lysander, 500 feet southwest of Emerick Road,
4,600 feet north of State Route 370, 500 feet south of
the powerline:

Ap—0 to 9 inches, very dark grayish-brown (10YR 3/2) very
fine sandy loam, dark-brown (10YR 3/3) crushed;
moderate, medium, granular structure; very friable;

many fine and medium roots; slightly acid; abrupt,
smooth boundary.

B1—9 to 15 inches, yellowish-brown (10YR 5/4) very fine
sandy loam that fades to brown (10YR 5/3) with
increasing depth; few, fine, faint yellowish-brown
mottles; weak, medium, subangular blocky struc-
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ture; very friable; common fine roots; common fine
pores; slightly acid; clear, wavy boundary.

A’21&Bt—15 to 30 inches, brown (10YR 5/3) fine sandy loam;
common, medium, distinet brown and strong-brown
mottles; 3 lamellae, 1 to 3 inches thick, totaling 6
inches of brown (7.5YR 5/4) slightly heavy fine sandy
loam that has distinct clay bridging between sand
grains; weak, fine, subangular blocky structure; la-
mellae are massive; friable, slightly sticky; few fine
roots; common fine and medium pores; patchy clay
linings in larger pores in lamellae; neutral; clear,
wavy boundary.

A'22&Bt—30 to 48 inches, brown (10YR 5/3) loamy fine sand
that fades with increasing depth to grayish-brown
(10YR 5/2) fine sand; common, medium, distinct yel-
lowish-brown and strong-brown mottles, and few,
fine, distinct grayish-brown mottles between lamel-
lae; massive; very friable; brown (7.5YR 5/4) fine
sandy loam lamellae, /2 inch to 1Yz inches thick,
aggregating 4 inches in thickness; common fine
pores; lamellae have clay bridges and common fine
pores that have thin patchy clay linings; very few
fine roots; neutral; clear, wavy boundary.

C—48 to 60 inches, light brownish-gray (10YR 6/2) loamy fine
sand and fine sand; common, medium, prominent
yellowish-brown and strong-brown mottles, weakly
stratified with thin bands of light olive-brown (2.5Y
5/4) silt; single grained; loose; neutral.

The solum ranges from 40 to 60 inches in thickness. Depth
to carbonates ranges from 48 to 84 inches. Depth to bedrock is
more than 40 inches and generally is more than 10 feet. The
solum generally is free of coarse fragments, but it is as much
as 5 percent gravel in places.

The Ap and Al horizons range from very dark grayish
brown to grayish brown and dark brown in hues of 75YR to
2.5Y. The A2 horizon ranges from reddish brown to brownish
yellow in hues of 5YR to 10YR with values of 4 to 6 and
chromas of 3 to 6, and contain few to common mottles that
have chromas higher than 2. Texture of the A horizon ranges
from loamy fine sand to very fine sandy loam. In unlimed
areas reaction in the A horizon ranges from strongly acid to
neutral.

The B ranges from reddish brown to olive yellow in hues of
5YR to 2.5Y with values of 4 to 6 and chromas of 3 to 6, and
has lamellae and small masses of slightly heavy material that
is one hue, chroma, and value redder or darker than the main
material. Texture of the material between the lamellae
ranges from loamy fine sand to very fine sandy loam without
clay bridges. The lamellae and heavier masses range from
sticky fine sandy loam to very fine sandy loam with distinct
clay bridges between sand grains, and lamellae and masses
aggregate more than 6 inches in thickness to a depth of 40
inches. In places thin bands of silt and clay are present, but
they aggregate less than 6 inches in thickness to a depth of 40
inches. Reaction in the B horizon ranges from medium acid to
mildly alkaline.

The C horizon generally is stratified fine and very fine sand
or loamy fine or very fine sand, but it contains bands of silt
and clay in places. In places it is stratified gravel and sand.
Reaction in the C horizon ranges from neutral to moderately
alkaline (calcareous) below a depth of 48 inches.

Galen soils are closely associated with the well-drained
Arkport soils, the somewhat poorly drained Minoa soils, and
the poorly drained and very poorly drained Lamson soils. All
formed in similar material.

Galen very fine sandy loam, 0 to 2 percent slopes
(GaA).—This level or nearly level soil is in low areas
on the lake plains where some runoff accumulates or
in flat areas from which runoff is somewhat slow.
Individual areas are irregular in shape and generally
smaller than 10 acres.

This soil has a profile similar to the one described
as representative of the series, but in most places the
surface layer is slightly darker.

Included with this soil in mapping are small spots
of wetter Minoa soils in depressions. They make up as
much as 20 percent of some mapped areas, and they
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delay tillage unless drained. Also included are areas
where as much as 12 inches of loam and silt loam
have accumulated on the surface as a result of the
erosion of adjacent higher lying soils.

This soil is well suited to cultivated crops, annual
row crops, vegetables, hay, pasture, and trees. Slight
seasonal wetness occasionally delays planting briefly.
Water erosion is not a problem, but some areas are
subject to soil blowing if left exposed. Capability unit
IIw-1; woodland suitability group 2o1.

Galen very fine sandy loam, 2 to 6 percent slopes
(GaB).—This gently sloping soil is mainly on the foot
slopes of undulating areas in the lake plains where
some runoff accumulates. Individual areas are irreg-
ular in shape and generally smaller than 10 acres.
This soil has the profile described as representative of
the series.

Included with this soil in mapping are small areas
of wetter Minoa soils along drainageways and in
depressions that delay tillage unless drained. Also
included are areas of well-drained Arkport soils on
knolls.

This soil is suited to cultivated crops, hay, pasture,
and trees. It is well suited to row crops and vegeta-
bles. Slight seasonal wetness occasionally delays
planting briefly. Water erosion and soil blowing are
hazards if this soil is cultivated and left unprotected.
The soil is well suited to land smoothing in order to
provide uniform slopes. Capability unit ITe-5; wood-
land suitability group 201l.

Halsey Series

The Halsey series consists of deep, very poorly
drained, medium-textured soils that formed in widely
varying amounts of water-sorted deposits mainly of
silt, sand, and gravel. These soils are in depressions
on glacial outwash plains that have a prolonged
seasonal high water table.

In a representative profile in an uncultivated area,
the surface layer is black mucky loam 7 inches thick.
Between depths of 7 and 20 inches is a mottled, gray,
very friable, fine sandy loam subsurface layer that is
about 10 percent gravel. Between depths of 20 and 27
inches, the subsoil is mottled, gray, friable gravelly
loam. Between depths of 27 and 50 inches, the sub-
stratum is weakly stratified, calcareous, gray, loose
gravel and sand.

Halsey soils have free water on or near the surface
for 8 to 10 months of the year unless they are drained.
Root growth in these soils is limited mainly to the
upper 12 inches by waterlogging. The Halsey soils are
moderately permeable. Most areas are forested or used
for pasture. Only a few areas are sufficiently drained to
be used for crops. Crops in drained areas respond very
well to good management and fertilization. Root
growth of crops in drained soils is limited mainly to the
upper 18 to 24 inches. This zone has a moderate
available water capacity. Halsey soils receive seepage
and runoff from adjacent higher lying soils, so crops
are seldom damaged by lack of water. The supply of
nitrogen is high, and the capacity of these soils to
supply phosphorus and potassium is low to medium.

Representative profile of Halsey mucky loam, in a
pastured woodlot of northern white-cedar in the town

of Elbridge, 600 feet west of State Route 368, 1,400 feet
south of Halfway and the Penn Central Railroad:

A1—0 to 7 inches, black (10YR 2/1) mucky loam; weak, me-
dium, granular structure; friable; many fine roots;
10 percent gravel; slightly acid; clear, wavy bound-

ary.

A2g—T to 20 inches, gray (10YR 6/1) fine sandy loam; few, fine
yellowish-brown and dark yellowish-brown mottles;
weak, fine and medium, subangular blocky struc-
ture; very friable; few fine roots; common fine and
medium pores; 10 percent gravel; neutral; clear,
wavy boundary.

1IB2g—20 to 27 inches, gray (10YR 5/1) gravelly loam; com-
mon, coarse, distinct yellowish-brown mottles; weak,
medium, subangular blocky structure; friable; few
fine roots; common medium and coarse pores; 20
percent gravel; neutral.

IIIC—27 to 50 inches, gray (5Y 5/1), weakly stratified very
gravelly sand; single grained; loose; 40 percent
gravel; calcareous.

The solum ranges from 20 to 36 inches in thickness. Depth
to free carbonates ranges from 18 to 48 inches. Depth to
bedrock generally is more than 180 feet.

The Al and Ap horizons range from black to very dark gray
or very dark brown and are high in organic-matter content.
Content of coarse fragments ranges from 0 to 20 percent in
the A horizon. Reaction in the A horizons ranges from
medium acid to neutral. The A2 horizon has hues of 5YR to
2.5Y, values of 4 to 6, and chromas of 0 to 2 with few to
common high-chroma mottles. The A horizons are sandy
loam, loam, or silt loam.

The B horizon has hues of 5YR to 2.5Y, values of 4 to 6, and
chromas of 0 to 2. High-chroma mottles are few to many. The
B horizon is sandy loam to silt loam that is 5 to 35 percent
coarse fragments, but some subhorizons are as much as 50
percent coarse fragments. Reaction in the B horizon ranges
from slightly acid to mildly alkaline.

The C horizon is weakly stratified sand and gravel that is
moderately alkaline (calcareous), but it is neutral in places in
the upper part of more acid profiles. Content of gravel in the
C horizon ranges from 35 to 75 percent.

Halsey soils are closely associated with the well-drained to
excessively drained Palmyra soils, the moderately well
drained Phelps soils, and the somewhat poorly drained and
poorly drained Fredon soils. All formed in similar material.

Halsey soils in Onondaga County commonly have carbon-
ates at shallower depths than defined in the range for the
series, but this difference does not alter their usefulness or
behavior.

Halsey mucky loam (Ha).—This soil is in depres-
sions on outwash plains. Slopes are mainly less than 2
percent.

Included with this soil in mapping are small areas
of Palms muck and Martisco muck in the lowest
depressions and areas of better drained Fredon soils
on slight knolls. Also included are a few areas that
are subject to a nearly permanent seepage where
slopes range from 2 to 8 percent.

Most of the acreage of this soil is in trees, but some
is used for dry-weather pasture. Prolonged wetness is
the main limitation to farming on this soil. A few
small, drained areas are used for crops. Capability
unit IVw-3; woodland suitability group 5wl.

Hamlin Series

The Hamlin series consists of deep, well-drained,
medium-textured soils that formed in recent deposits
of alluvium on flood plains. These soils are mainly
along flood plains of the larger streams.

In a representative profile the surface layer is very
dark grayish-brown silt loam 9 inches thick. Between
depths of 9 and 16 inches, the upper part of the
subsoil is friable silt loam that is very dark grayish
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brown. Between depths of 16 and 41 inches the lower
part of the subsoil is dark yellowish-brown silt loam.
Between depths of 41 and 60 inches, the substratum
is friable, dark grayish-brown silt loam that is dis-
tinctly mottled and weakly stratified.

Hamlin soils are subject to flooding, but they flood
rarely in the growing season. Except when flooded,
the seasonal high water table is at a depth of 24
inches or more. Its depth is influenced by the water
level of adjacent streams. Rooting depth in Hamlin
soils is mainly in the upper 40 inches. Available water
capacity in this zone is high. Hamlin soils are moder-
ately permeable. The capacity of these soils to supply
phosphorus and potassium is generally medium. The
supply of nitrogen is high to medium depending on
the frequency of flooding. In unlimed areas reaction
in the surface layer is slightly acid to neutral. There
are few limitations to farming on these soils other
than infrequent flooding in the growing season.
Flooding is also a hazard for many nonfarm uses.

Representative profile of Hamlin silt loam in a
cultivated field in the town of Pompey, 75 feet north
of Hills Road, 900 feet west of its intersection with
Pompey Hollow Road:

Ap—0 to 9 inches, very dark grayish-brown (10YR 3/2) silt
loam, weak, medium and fine, granular structure;
friable; many roots; many pores; neutral; clear,
smooth boundary.

B21—9 to 16 inches, very dark grayish-brown (10YR 3/2) silt
loam, dark brown (10YR 3/3) rubbed; weak, medium
and coarse, prismatic structure parting to weak,
fine, subangular blocky; friable; common roots; com-
mon pores that have patchy clay linings; neutral;
clear, smooth boundary.

B22—16 to 41 inches, dark yellowish-brown (10YR 3/4) silt
loam; moderate, coarse, prismatic structure parting
to weak, fine and medium, subangular blocky; prism
faces are dark brown (10YR 3/3); friable; common
roots in upper part grading to few with increasing
depth; many pores; patchy clay lining in medium
pores, nearly continuous clay linings in large pores;
neutral; gradual, smooth boundary.

C—A41 to 60 inches, dark grayish-brown (10YR 4/2) silt loam;
common, medium, distinct brown and yellowish-
brown mottles, weakly stratified with inherited
weak, thick and very thick, platy structure; friable;
very few fine roots; many pores; patchy clay linings
in larger pores; neutral.

The solum ranges from 24 to 42 inches in thickness.
Depth to carbonates, to strongly contrasting material, and to
bedrock is more than 40 inches. Coarse fragments are absent
or few between a depth of 10 and 40 inches. Reaction is
slightly acid to neutral in the upper 20 inches and neutral to
mildly alkaline between depths of 20 and 40 inches.

The Ap horizon has hues of 10YR to 7.5YR, values of 3 and
4, and chromas of 1 to 3.

The B horizon has hues of 10YR to 7.5YR, values of 3 to 5,
and chromas of 2 to 4. Low values and chromas are inherited
from deposition of material high in content of organic matter
and are not a result of wetness. The B horizon 1s fine sandy
loam to silt loam. Browner colors in the B horizon are
generally associated with soils on the higher bottoms that are
less frequently flooded. In places mottles are present below a
depth of 24 inches.

The C horizon has hues of 10YR to 5YR, values of 4 and 5,
and chroma of 2. The C horizon generally shows evidence of
weak stratification. It is mainly silt loam, loam, and fine
sandy loam but it includes strata of silty clay in places and, in
some places stratified sand and gravel. Reaction in the C
horizon ranges from neutral to moderately alkaline
(calcareous).

Hamlin soils are closely associated with the moderately
well drained to somewhat poorly drained Teel soils and the
poorly drained to very poorly drained Wayland soils. All
formed in similar material.

Hamlin silt loam (Hb).—This level or nearly level,
well-drained soil is on flood plains and is subject to
flooding at least once in five years. Also, many areas
are subject to annual floods, generally early in
spring. This soil is generally next to the main streams
where overflow deposits are thickest. It has the pro-
file described as representative of the series.

Included with this soil in mapping are small areas
of Teel soils in shallow depressions and partly filled
abandoned stream channels. Also included are a few
small areas of Howard gravelly silt loam on fans, or
areas of Herkimer silt loam on small fans where high-
gradient side streams enter major valleys.

This soil is well suited to most crops except small
grains, which are subject to lodging. In places winter
grain is damaged by prolonged floods early in spring.
Special measures are needed to prevent streambank
cutting in some areas. Gouging of the soil by rapidly
flowing floodwater is a hazard in some areas if the
surface is left unprotected. Capability unit ITw-2;
woodland suitability group 202.

Hamlin silt loam, high bottom (Hc).—This level or
nearly level, well-drained soil is on second bottoms
that are 2 to 4 feet higher than the first bottoms.
These higher bottoms are less frequently flooded.
They are subject to the higher floods which occur
once in every 5 to 20 years. Most areas are on the
broader bottom lands and are away from the main
stream channel. Areas are mainly irregular in shape,
and few areas are larger than 20 acres.

This soil has a profile similar to the one described
as representative of the series, but it is lower in
content of organic matter and has a lighter colored,
brown subsoil.

Included with this soil in mapping are small areas
of Teel soils in shallow depressions and in remnants
of old, partly filled stream channels. Also included are
a few small areas of Howard gravelly silt loam or
Herkimer silt loam where small, high-gradient side
streams enter major valleys.

This soil is well suited to most crops commonly
grown in the county. It is one of the most fertile soils
In the county. Crops are seldom damaged by flooding.
Streambank cutting is a problem in a few places.
Capability unit I-1; woodland suitability group 202.

Herkimer Series

The Herkimer series consists of deep, dominantly
well-drained, medium-textured soils that formed in
outwash material consisting mostly of black and gray
shale and some limestone. These soils are on alluvial
fans of streams that actively cut through shale bed-
rock.

In a representative profile the surface layer and
upper part of the subsoil consist of 14 inches of very
dark gray, friable silt loam that is about 10 percent
soft shale fragments. Between depths of 14 and 24
inches, the subsoil is friable, very dark grayish-brown
silt loam that is about 10 percent shale fragments.
Between depths of 24 and 55 inches, the lower part of
the subsoil is very friable, dark-gray shaly loam.
Between depths of 55 and 66 inches, the substratum
is firm, gray very shaly loam. Between depths of 66
and 72 inches is black very shaly loam that is very
friable and weakly calcareous.
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Herkimer soils are subject to infrequent flash flood-
ing. They have a seasonal high water table at a depth
of 24 inches in places. They are moderately permea-
ble. Rooting depth is limited mainly to the upper 40
inches. Available water capacity of this zone is high.
The capacity of these soils to supply phosphorus,
potassium, and nitrogen is generally medium. In
unlimed areas reaction in the surface layer is me-
dium acid to neutral. Falsh flooding and slight sea-
sonal wetness in places are the principal limitations
to farming on these soils, but they also affect many
nonfarm uses. _ )

Representative profile of Herkimer silt loam in a
cultivated field in the town of De Witt, 25 feet west of
Gates Road, 75 feet south of State Route 173:

Ap—O0 to 8 inches, very dark gray (10YR 3/1) silt loam;
moderate, fine, granular structure; friable; many
roots; 10 percent coarse fragments, mainly soft
shale; neutral; abrupt, smooth boundary.

B1—8 to 14 inches, very dark gray (10YR 3/1) silt loam;
moderate, medium, subangular blocky structure
parting to moderate, fine and medium, granular;
friable; many roots; common pores; 10 percent soft
shale fragments, few stone fragments; neutral;
clear, smooth boundary.

B21—14 to 24 inches, very dark grayish-brown (10YR 3/2) silt
loam; moderate, fine and medium, subangular

blocky structure; friable; common roots; common.

pores; 10 percent coarse fragments, mainly soft
shale; neutral; gradual, wavy boundary.

B22—24 to 55 inches, dark-gray (10YR 4/1) shaly loam; weak,
fine and medium, subangular blocky structure; very
friable; few roots; common pores that have very few,
thin, patchy clay films in larger pores and ped faces;
20 percent shale fragments, few stone fragments;
neutral; gradual, wavy boundary.

11C1—55 to 66 inches, gray (10YR 5/1) very shaly loam,
grayish-brown (10YR 5/2) crushed; massive; firm;
few roots; few pores that have thin patchy clay
films; 40 percent coarse fragments, mainly shale;
midly alkaline; clear, smooth boundary.

111C2-66 to 72 inches, black (10YR 2/1) very shaly loam; single
grained; very friable; 60 percent shale fragments;
moderately alkaline (weakly calcareous).

The solum ranges from 40 to 60 inches in thickness. Depth
to carbonates ranges from 40 to 72 inches. Depth to bedrock is
more than 40 inches.

The Ap and Al horizons range from black (N 2/0) to very
dark grayish brown (10YR 3/2). Coarse fragments in the A
horizon range from 5 to 15 percent and are mainly soft shale.
Reaction in the A horizon ranges from medium acid to
neutral.

The B horizon ranges from black (N 2/0) to dark yellowish
brown (10YR 4/4) or olive brown (2.5Y 4/4) and is mainly dark
gray (10YR 4/1) to dark grayish brown (2.5Y 4/2) Dark colors
are inherited from the dark-gray and black shale. The B
horizon is loam to silt loam in places, and has some high-
chroma mottles in the lower part. Content of coarse frag-
ments in the B horizon ranges from 10 to 35 percent.and is
mainly soft shale. Reaction in the B horizon ranges from
slightly acid to mildly alkaline.

The C horizon generally is black (N 2/0) to dark-gray (10YR
4/1) very shaly loam, but in places contains nonconforming
layers of gray (N 5/0) to grayish-brown (2.5Y 5/2) material
below a depth of 40 inches. Content of coarse fragments in the
C horizon ranges from 35 to 60 percent. Reaction in the C
horizon ranges from neutral to moderately alkaline (calcar-
eous).

Herkimer soils in the survey area have a thicker solum
than is defined in the range for the series, but this differ-
ences has little effect on use and management.

Herkimer soils are closely associated with the well-drained
to excessively drained Palmyra soils and the well-drained and
somewhat excessively drained Howard soils. All formed in
similar material. They are also near the Hamlin and Teel soils,
which formed on bottom lands.

Herkimer silt loam (He).—This mostly nearly level
to gently sloping soil is on alluvial fans of streams
that cut through shale bedrock formations. Slopes are
dominantly between 1 and 10 percent. A few areas
have steeper slopes.

Included with this soil in mapping are small areas
of soils that have a surface layer of shaly silt loam
and loam. Also included in areas bordering streams
are areas of Fluvaquents, frequently flooded. Other
inclusions along the toe edges of fans are a few small
areas of Teel and Hamlin soils on flood plains.

This soil is suited to cultivated crops, hay, pasture,
and trees. Most areas are used for crops. Erosion is a
hazard on the gently sloping areas, especially on the
longer slopes if they are cultivated and not protected.
In places streams deposit shaly rubble during flash
floods, so some channel maintenance is needed in
these areas. Capability unit I1e-2; woodland suitabil-
ity group 2ol.

Hilton Series

The Hilton series consists of deep, moderately well
drained, medium-textured soils that formed in calcar-
eous glacial till derived mainly from sandstone and
limestone and some shale. These soils are on uplands
from which runoff is somewhat slow or where runoff
accumulates to a slight degree.

In a representative profile the surface layer is
dark-brown loam about 9 inches thick. Between
depths of 9 and 11 inches is a thin, leached subsurface
layer of friable, brown loam. Between depths of 11
and 21 inches, the upper part of the subsoil is friable,
dark-brown loam arranged in structural blocks. Coat-
ings of pale-brown, loamy, leached material surround
these blocks. Between depths of 21 and 45 inches, the
lower part of the subsoil is friable, mottled, brown
heavy loam. Between depths of 45 and 60 or more
inches is a calcareous substratum of firm, mottled,
grayish-brown gravelly loam. All layers above the
substratum contain about 10 percent gravel.

Hilton soils have a seasonal high water table at a
depth of 15 to 24 inches. It is perched on the slowly
permeable or very slowly permeable substratum.
Rooting depth is mainly in the upper 24 to 36 inches
of soil. Available water capacity of this zone is high.
The capacity of these soils to supply phosphorus,
potassium, and nitrogen is generally medium. In
unlimed areas reaction in the surface layer is
strongly acid to slightly acid. Slight seasonal wetness
is the main limitation to farming these soils. The
seasonal high water table and the slowly permeable
or very slowly permeable substrata are limitations
for many nonfarm uses.

Representative profile of Hilton loam, 0 to 3 percent
slopes, in an alfalfa-grass meadow in the town of

"Clay, 500 feet south of Ver Plank Road, 2,600 feet

west of Morgan Road:

Ap—0 to 9 inches, dark-brown (7.5YR 3/2) light loam; moder-
ate, medium granular structure; friable; many
roots; many fine pores; 10 percent coarse fragments;
slightly acid; abrupt, smooth boundary.

A2—9 to 11 inches, brown (7.5YR 5/4) light loam; light gray
(10YR 7/2) dry; weak, medium, subangular blocky
structure; friable; common roots; many fine and
medium pores; 10 percent coarse fragments; some
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large krotovina; slightly acid; clear, wavy boundary.

B&A—11 to 21 inches, dark-brown (7.5YR 4/4) loam; weak,
medium, subangular blocky structure; friable; peds
surrounded by Ye to Ysinch films (decreasing to 'ie
inch thick at bottom) of brown (7.5YR 5/4) light loam,
white (10YR 82) dry, that has few, fine, high-chroma
mottles; common fine roots; many fine and mgdlum
pores; thin, patchy clay linings in larger pores in ped
centers; 10 percent coarse fragments; some large
krotovina; neutral; clear, wavy boundary.

to 35 inches, brown (10YR 4/3) heavy loam; many,

fine and medium, distinet yellowish-brown and dark

yellowish-brown mottles; moderate, coarse, suban-
gular blocky structure; friable, slightly sticky; few
fine roots; many fine and medium pores that have
clay linings; thin, patchy, dark grayish-brown (10YR

4/2) clay films on ped faces; 10 percent coarse frag-

ments; neutral; clear, smooth boundary.

B3—35 to 45 inches, brown (10YR 4/3) heavy loam; many,
medium, faint dark grayish-brown and dark yellow-
ish-brown and few, medium, distinct yellowish-
brown mottles; weak, coarse, subangular blocky
structure; friable; few fine roots; few fine and me-
dium pores that have clay linings; 10 percent coarse
fragments; neutral; gradual, wavy boundary.

C—45 to 60 inches, grayish-brown (10YR 5/2) gravelly loam;
few brown and yellowish-brown mottles in upper
part; weak, medium and thick, platy structure; firm;
few fine and medium pores; 20 percent coarse frag-
ments; moderately alkaline (calcareous).

The solum ranges from 24 to 48 inches in thickness. Depth
to carbonates ranges from 20 to 50 inches. Depth to bedrock is
more than 40 inches. Content of coarse fragments in the A
horizon ranges from 5 to 25 percent and commonly increases
with increasing depth to as much as 50 percent in the C
horizon in some places.

The Ap horizon ranges in color from dark grayish brown
(10YR 3/2) to brown (7.5YR 5/2) and in texture from fine
sandy loam to silt loam. In undisturbed areas the Al horizon
ranges in‘color from very dark gray to brown, The A2 horizon
has hues of 10YR to 5YR, values of 4 or 5, and chromas of 3 or
4, and contains some high-chroma mottles in places. The A2
horizon interfingers around peds in the top of the B horizon
to a depth of 15 to 24 inches. Texture of the A2 horizon ranges
from fine sandy loam to loam. In unlimed areas reaction in
the A horizon ranges from strongly acid to slightly acid.

The B horizon has hues of 10YR to 2.5YR, values of 3 to 5,
chromas of 3 and 4, and is mottled. Texture of the B horizon
ranges from loam to light sandy clay loam. Reaction in the B
horizon ranges from medium acid to neutral.

The C horizon is firm or very firm, gray to reddish-brown
loam or fine sandy loam that is massive or has weak, platy
structure.

Hilton soils are closely associated with the well-drained
Ontario or Madrid soils and the somewhat poorly drained
Appleton soils. All formed in similar material.

B2t—21

Hilton loam, 0 to 3 percent slopes (HIA).—This
level or nearly level soil is mainly on the tops of till
plains from which water drains slowly, even though
little or no runoff is received from adjacent higher
lying soils. Many areas are smaller than 10 acres and
only a few areas are larger than 20 acres. This soil
has the profile described as representative of the
series.

Included with this soil in mapping are small spots
of Appleton soils in shallow depressions that make up
as much as 20 percent of some areas. These some-
what poorly drained soils delay tillage in spring un-
less they are artificially drained. Also included are
areas of Ontario and Madrid soils on slight knolls, but
these have little or no significance in use and man-
agement.

This soil is suited to crops, pasture, and trees. Most
of the acreage is cropped. The soil is well suited to
most crops commonly grown in the county. Slight
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wetness occasionally delays planting briefly. Erosion
is not a hazard, but drainage of the included wet
spots generally is needed for timely tillage. Capability
unit IIw-3; woodland suitability group 201.

Hilton loam, 3 to 8 percent slopes (HIB).—This
gently sloping soil is mainly on uplands that receive
some runoff and seepage from adjacent higher lying
soils. Areas are mainly small to intermediate in size,
ranging mainly from smaller than 10 acres to larger
than 20 acres.

This soil has a profile similar to the one described
as representative of the series, but in areas where it
is moderately eroded, the surface layer is lighter in
color, lower in organic matter, and has a higher
content of gravel and small stones.

Included with this soil in mapping are small areas
of Appleton soil in shallow depressions and narrow
drainageways. This somewhat poorly drained Apple-
ton soil makes up as much as 15 percent of some
areas, and it delays tillage unless it is drained. Also
included are areas of Ontario and Madrid soils on
slight convex knolls, but these better drained soils
have little significance on use and management.

This soil is suited to crops, pasture, and trees. It is
well suited to many crops commonly grown in the
county including vegetables. Slight wetness occasion-
ally delays planting briefly. Erosion is a hazard if this
soil is cultivated and not protected. Capability unit
ITe-6; woodland suitability group 2o01.

Honeoye Series

The Honeoye series consists of deep, well-drained,
medium-textured soils that formed in calcareous gla-
cial till. The till consists mostly of material derived
from limestone and gray silty shale and from smaller
amounts of sandstone and crystalline rock. These
soils are mainly on till plains of the lower uplands at
elevations of 700 to 1,400 feet.

In a representative profile in a meadow, the surface
layer is dark grayish-brown silt loam 8 inches thick.
Between depths of 8 and 10 inches is a thin, leached
subsurface layer of brown, friable silt loam. Between
depths of 10 and 14 inches is brown, friable heavy
loam. Silt coats are around structural blocks in this
layer. Between depths of 14 inches and 23 inches, the
subsoil is brown, firm heavy loam that lacks the silt
coatings around the structural blocks. Between
depths of 23 inches and 29 inches, the lower layer of
the subsoil is firm, dark-brown heavy gravelly loam.
The substratum, between depths of 29 to 50 inches, is
firm, dark grayish-brown gravelly loam that is
strongly calcareous. :

Honeoye soils are moderately permeable and are
saturated for short periods following rains. In places
they have a seasonal high water table at a depth of 24
to 36 inches. Roots readily penetrate the surface and
subsoil, but only a few roots are present in the
substratum. Consequently most roots are in the up-
per 24 to 36 inches of the soil, which has high availa-
ble water capacity. The less sloping Honeoye soils are
well suited to farming, and crops in areas of these
soils respond well to management and fertilization.
Lime needs are none to slight. Honeoye soils have
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medium supplies of nitrogen, phosphorus, and potas-
sium.

Representative profile of Honeoye silt loam, 2 to 8
percent slopes, in an alfalfa meadow in the town of
Marcellus, 150 feet north of Seal Road, 400 feet west
of Town Line Road:

Ap—0 to 8 inches, dark grayish-brown (10YR 4/2) silt loam,
dark brown (10YR 4/3) crushed, light brownish gray
(10YR 6/2) dry, pale brown (10YR 6/3) dry and
crushed; moderate, medium and coarse, granular
structure; friable; many roots; 10 percent coarse
fragments; slightly acid; abrupt, smooth boundary.

A2—8 to 10 inches, brown (10YR 5/3) silt loam, very pale
brown (10YR 7/3) dry; weak, fine, subangular blocky
structure; friable; many roots; many fine and me-
dium pores; 10 percent coarse fragments; slightly
acid; clear, irregular boundary.

B&A—10 to 14 inches, brown (10YR 4/3) heavy loam; moder-
ate, coarse, subangular blocky structure; friable;
many roots; many pores; patchy clay linings in
larger pores; 1- to 4-millimeter-thick brown (10YR
5/3) silt coats on ped faces, very pale brown (10YR
7/3) dry; common, light-gray (10YR 7/1), washed fine
sand grains on ped faces; 10 percent coarse frag-
ments; slightly acid; granular, wavy boundary.

B2t—14 to 23 inches, brown (10YR 4/3) heavy loam; moderate,
coarse, subangular blocky structure parting to weak,
fine, subangular blocky; firm, slightly sticky; com-
mon roots; many pores that have thin clay linings;
patchy clay films on ped faces; 10 percent coarse
fragments; neutral; gradual, wavy boundary.

B3t—23 to 29 inches, dark-brown (10YR 4/3) heavy gravelly
loam; weak, very thick, platy structure parting to
weak, fine, blocky; firm, slightly sticky; few fine
roots; common fine and medium pores that have
patchy clay linings, thin clay linings on plates and
on block faces; common, fine, black rotted shale
fragments; light-gray segregated lime on a few ped
faces; 20 percent coarse fragments; mildly alkaline
and weakly caleareous; gradual, wavy boundary.

IIC—29 to 50 inches, dark grayish-brown (10YR 4/2) gravelly
loam; weak, medium and thick, platy structure; firm;
few fine roots; few pores; 30 percent coarse frag-
ments; segregated lime on plate faces in upper part;
moderately alkaline; strongly calcareous.

The solum ranges from 16 to 36 inches in thickness. Depth
to calcareous material ranges from 16 to 32 inches, and depth
to bedrock is more than 40 inches. Content of coarse frag-
ments, including stone-size fragments, ranges from 5 to 30
percent by volume in the solum and from 20 to 65 percent in
the C horizon.

The Ap horizon ranges from grayish brown (10YR 5/2) to
dark brown (7.5YR 3/2). Undisturbed soils have an Al horizon
4 to 6 inches thick that ranges from black (N 2/0) to dark
brown (10YR 3/3). The A2 horizon ranges from grayish brown
(2.5Y 5/2) to reddish brown (5YR 5/3) when moist and pinkish
gray (5YR 7/2) to light gray (2.5Y 7/2) when dry. Reaction of
the A horizon ranges from medium acid to neutral.

The B&A horizon has brown (10YR 4/3) to reddish brown
(5YR 4/4) slightly heavier textured B-horizon material sur-
rounded by lighter brown, more friable silty A-horizon mate-
rial similar to that in the overlying A2 horizon. The B2t
horizon is brown (10YR 4/3) to reddish brown (5YR 4/4), and
the fine earth in this hérizon is loam to heavy silt loam.
Reaction of the B horizon ranges from slightly acid to mildly
alkaline.

The C horizon has hues of 2.5Y to 5YR, values of 4 and 5,
and chromas of 2 and 3. The fine earth is loam or silt loam.

Honeoye soils are closely associated with the moderately
well drained Lima soils, the somewhat poorly drained Ken-
daia sails, and the poorly drained Lyons soils. All formed in
simila&material.

Honeoye silt loam, 2 to 8 percent slopes (HnB).—
This gently sloping soil is mainly on convex hilltops or
the upper parts of hillsides or in undulating areas
that receive little or no runoff from adjacent higher
soils. Many areas are larger than 50 acres. This soil

has the profile described as representative of the
series.

Included with this soil in mapping are areas where
the surface layer is more than 15 percent gravel. The
gravel content, however, generally is not great
enough to materially affect the use of the soil for
most farming operations. Also included are small
areas of Lima soils in shallow depressions or drain-
ageways. These wetter soils make up as much as 15
percent of some areas, and they delay fieldwork un-
less they are drained. Other inclusions are small areas
of Aurora soils that have shale bedrock at a depth of
less than 40 inches.

This soil is well suited to crops, pasture, and trees.
Much of the acreage is cultivated. The soil responds
very well to good management and to cropping sys-
tems that maintain organic-matter content and good
soil structure. Erosion is a moderate hazard on the
longer slopes if the soil is cultivated and not pro-
tected. Capability unit Ile-1; woodland suitability
group 2ol.

Honeoye silt loam, 8 to 15 percent slopes (HNC).—
This sloping soil is on convex side slopes and convex
hilltops of uplands. Most areas are smaller than 20
acres. Cultivated areas of this soil generally are
moderately eroded and have a lighter colored surface
layer that is lower in content of organic matter than
the one in undisturbed areas.

This soil has a profile similar to the one described
as representative of the series, but it has a slightly
thinner solum.

Included with this soil in mapping are small areas
where the surface layer is gravelly silt loam and
gravelly loam. In these areas the soil is commonly
severely eroded, but the areas are included because of
their limited extent and little effect on use and
management. Also included are small areas of Lima
soils in shallow depressions or drainageways and
small seep spots of Lima soils. The wetter soils make
up as much as 10 percent of some areas, and they
delay tillage unless drained. Other inclusions are
small areas of Aurora soils that have shale bedrock at
a depth of less than 40 inches.

This soil is suited to crops, pasture, and trees. Much
of it has been cropped intensively and is moderately
eroded to severely eroded. If used for row crops, this
soil needs management that controls runoff and ero-
sion and conserves moisture. In many of the areas of
moderately eroded and severely eroded soils, a crop-
ping system is needed that increases organic-matter
content and improves soil structure. Also, erosion has
reduced the capacity of the soil to hold water for
plants. Crops, consequently, are more severely dam-
aged by drought in these eroded spots. Capability
unit ITIe-2; woodland suitability group 201.

Honeoye silt loam, rolling (HNCK).—This soil has
short, complex slopes. It is mostly rolling on till plains
of the uplands. A few areas are on hillsides where
drainageways are so closely spaced that slopes are
short and complex. Most areas are smaller than 20
acres.

This soil has a profile similar to the one described
as representative of the series, but in places it is
eroded and has more gravel in the surface layer.
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Included in mapping are small areas of Lima soils in
depressions and narrow drainageways.

This soil is suited to crops, pasture, and trees. If
used for crops, it is best suited to long-term hay.
Erosion-control measures that include contour rows,
terraces, and diversions generally are impractical on
the short, complex slopes. Slope erosion and slow
permeability of the substratum are the main limita-
tions for most nonfarm uses. Capability unit IVe-1;
woodland suitability group 2o0l.

Honeoye and Lansing gravelly silt loams, 15 to 25
percent slopes (HoD).—This undifferentiated group
consists of moderately steep and hilly Honeoye and
Lansing gravelly silt loams. Most areas are mainly
Honeoye gravelly silt loam, other areas mainly Lan-
sing gravelly silt loam, and a few areas are made up
of both soils. These soils have profiles similar to those
described as representative of their respective series,
but they vary from place to place, and in most places,
the Honeoye soil has more gravel on the surface.
These soils are mainly on hills and the sides of
valleys. Most areas have smooth single slopes. In
some areas that have enough closely spaced deep
drainageways, slopes are complex and hilly. Most
areas are long and narrow and smaller than 20 acres
in size. Only a few areas are larger than 50 acres.

Many areas of these soils that are cropped or have
been cropped are severely eroded. In these areas, the
surface layer contains less organic matter and is
lighter in color in places. In many areas the soils
receive a large amount of runoff from adjacent
higher soils.

Included with the soils in mapping are small areas
of wetter Lima and Conesus soils in depressions,
along drainageways, in seep spots, and on foot slopes.
Also included are small areas of Aurora soils that
have shale bedrock at a depth of less than 40 inches.

The soils of this group are suited mainly to hay,
pasture, and trees. Runoff is very rapid, and the
hazard of erosion is severe if these soils are used for
cultivated crops. The use of farm machinery on these
moderately steep and hilly slopes is hazardous. Til-
lage needs to be largely confined to renovation for
hay and pasture. Capability unit IVe-1; woodland
suitability group 2r2.

Honeoye very stony soils, sloping (HSC).—These
soils generally are on uplands where limestone boul-
ders were deposited by glacier. Slopes range from 0 to
25 percent. These soils have a profile similar to the
one described as representative of the series, but so
many large stones and boulders are on the surface
that tillage is impractical. Also, so many stones and
boulders are below the surface that digging and
excavating are extremely difficult. Included in map-
ping are small areas of moderately well drained Lima
soils that generally have a high content of stones and
boulders. These soils are in depressions and along
drainageways.

Honeoye soils are used mostly for pasture and
trees. Most pastures are of poor quality because the
stones prevent mowing and limit other management
practices. Many areas adjacent to Syracuse are now
urban and are mainly used for homesites. Capability
unit VIs-1; woodland suitability group 2ol.
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Honeoye, Lansing and Ontario soils, steep (HTE).—
These soils are on uplands. Slopes range from 25 to 35
percent. Most areas generally contain just one of
these soils. In places, however, areas contain two of
them or all three. Each of these soils has a profile
similar to the one described as representative of its
respective series, but the solum is generally thinner
and in places the soils are very stony. Honeoye and
Lansing soils are mainly on steep valley sides and
Ontario soils are mainly on the steep sides of drum-
lins. Individual areas are much longer than they are
wide and range from less than 10 acres to more than
50 acres in size. Included in mapping on these steep
upland landscapes are small areas of Cazenovia, Mo-
hawk, and Madrid soils.

These soils are too steep for cropping, but they
provide some pasture and are well suited to trees.
Cleared areas used for pasture generally are brushy.
Other cleared areas are mostly idle and support a
thick growth of weeds and brush. In places they are
reverting to forest. A few scattered areas are used for
homesites. Capability unit VIe-1; woodland suitabil-
ity group 2r5.

Honeoye, Lansing and Ontario soils, very steep
(HTF).—These soils are on uplands. Slopes are more
than 35 percent. Most areas are generally made up of
just one of these soils, but some contain two of them
and others all three. Each of these soils has a profile
similar to the one described as representative of its
respective series, but the solum is generally thinner,
and in places these soils are very stony. The Honeoye
and Lansing soils are mainly on very steep valley
sides, and the Ontario soils are mainly on the very
steep sides of drumlins. Individual areas are long and
narrow and generally are less than 50 acres in size.
Included in mapping are small areas of very steep
Cazenovia and Madrid soils.

These soils are suited to woodland and to some
recreational uses. They are too steep for cropping and
are poorly suited to pasture. Most cleared areas are
now idle and support a thick growth of weeds and
brush. They are slowly reverting to forest. Capability
unit VIle-1; woodland suitability group 2r5.

Howard Series

The Howard series consists of deep, well-drained
and somewhat excessively drained, medium-textured
and moderately coarse textured soils that formed in
stratified sand and gravel outwash material. The
gravel consists mainly of sandstone, shale, and lime-
stone. These soils are mainly on glacial outwash
deposits. In places they are on old alluvial fans in the
larger valleys.

In a representative profile in a cultivated area, the
surface layer is dark-brown gravelly fine sandy loam
9 inches thick. Between depths of 9 and 16 inches is a
subsurface layer of very friable, brown gravelly fine
sandy loam. Between depths of 16 and 24 inches, the
upper part of the subsoil is friable, dark reddish-
brown gravelly sandy loam, Between depths of 24 and
36 inches, the lower part of the subsoil is friable, dark
reddish-gray very gravelly sandy loam. Between
depths of 36 and 180 inches, the substratum is strati-
fied layers of loose pinkish-gray, brown, and dark-
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brown very gravelly sand, fine sand, fine sandy loam,
sand, and gravel.

Roots of deep-rooted plants readily penetrate the
rapidly permeable, gravelly substratum, but most
rooting is in the upper 30 to 40 inches of soil. This
zone has low to moderate available water capacity.
Many of the steeper rolling areas are very droughty.
Howard soils are quick to warm up in spring and are
some of the first soils in the county ready for plowing
and planting. Crops respond very well to good man-
agement and fertilization. Howard soils have a mod-
erate to high infiltration rate and are very rapidly
permeable in the substratum; consequently, the level
and gently sloping areas are well suited to truck
crops if irrigation and intensive fertilization are used.
Some of the soils need lime; others do not. The supply
of nitrogen is low to medium. The capacity of these
soils to supply phosphorus and potassium is low to
medium, but plants are able to utilize much of the
applied fertilizer.

Representative profile of Howard gravelly fine
sandy loam, 0 to 3 percent slopes, in a cultivated field
in the town of Skaneateles, 300 feet south of Stump
Road, 300 feet west of Hoyt Road in the east bank of
the gravel pit:

Ap—O0 to 9 inches, dark-brown (7.5YR 3/2) gravelly fine sandy
loam, pinkish gray (7.5YR 6/2) dry; weak, fine and
medium, granular structure; very friable; many
roots; 15 percent gravel; neutral; abrupt, smooth
boundary.

A2—9 to 13 inches, brown (7.5YR 4/4) gravelly fine sandy
loam, light brown (7.5YR 6/4) dry; very weak, fine,
granular structure; very friable; many roots; many
fine pores; few washed sand grains; 15 percent
gravel; neutral; clear, wavy boundary.

A&B—13 to 16 inches, brown (7.5YR 4/4) gravelly fine sandy
loam; very weak, fine, granular structure; very fria-
ble; sand-grain material, Y2 to 1 inch thick, sur-
rounding fine to medium, subangular blocky peds of
slightly heavier, friable, reddish-brown (5YR 4/3)
gravelly fine sandy loam; common fine roots; com-
mon fine pores; common, washed, pinkish-gray
(7.5YR 7/2) sand grains on ped faces; few clay
bridges in centers of peds; 15 percent gravel; neu-
tral; abrupt, wavy boundary.

B21t—16 to 24 inches, dark reddish-brown (5YR 3/4) gravelly
sandy loam; weak, medium, subangular blocky strue-
ture; friable, slightly sticky; common fine roots;
many fine and medium pores that have thin clay
linings; prominent clay bridges between sand
grains; patchy clay films on gravel; 25 percent
gravel; neutral; clear, irregular boundary that has
shallow tongues into horizon below.

11B22t—24 to 36 inches, dark reddish-gray (5YR 4/2) very
gravelly sandy loam; very weak, medium, subangu-
lar blocky structure; friable, slightly sticky; common
fine roots; many medium and coarse pores that have
clay linings; clay bridges between sand grains;
patchy clay films on gravel; 40 percent gravel; neu-
tral; clear, irregular boundary that has tongues into
the C horizon 12 to 18 inches deep and 2 to 6 feet
apart.

1IC1—36 to 60 inches, pinkish-gray (7.5YR 6/2), brown (7.5YR
5/2, 4/2), and dark-brown (7.5YR 3/2) very gravelly
sand; single grained; loose; few fine roots in upper 12
inches; 60 percent gravel; mildly alkaline (calcar-
eous); abrupt, wavy boundary.

I11IC2—60 to 180 inches, pinkish-gray (7.5YR 6/2) stratified
fine sand that has thin layers of fine sandy loam and
thick strata of sand and gravel from 12 to 24 inches
thick; upper sand strata 60 inches thick to first sand
and gravel strata; moderately alkaline (calcareous).

The solum ranges from 30 to 60 inches in thickness because
the B horizon tongues into the C horizon, but the average
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solum thickness ranges from 30 to 48 inches. Depth to carbon-
ates ranges from 30 to 72 inches. Depth to bedrock is more
than 4 feet and generally is more than 10 feet.

The Ap horizon ranges from very dark brown (10YR 2/2) to
dark reddish gray (5YR 4/2). In unplowed areas the Al
horizon in places is 1 chroma darker, ranging to very dark
gray (10YR 3/1). Texture of the Ap and Al horizons ranges
from fine sandy loam to silt loam in the fine-earth parts, and
the content of coarse fragments is 15 to 35 percent. The A2
horizon ranges from 3 to 20 inches in thickness. Its thinnest
layers are destroyed by deep plowing in some places. The A2
horizon ranges from brown (10YR 5/4) to reddish brown (5YR
4/3). It ranges from loamy fine sand to silt loam and is 15 to 35
percent coarse fragments, generally gravel. In unlimed areas
reaction in the A horizon is strongly acid to medium acid.

The A&B horizon has hues of 10YR to 5YR, values of 4 to 6,
and chromas of 2 to 4. The A part of the horizon surrounds
the small bodies of slightly heavier B material, which is
coated with lighter colored washed sand grains. Texture of the
fine-earth part of the A&B horizon ranges from fine sandy
loam to silt loam and is 15 to 50 percent coarse fragments.
Interiors of peds are faintly sticky in places and contain thin
clay films or, where sandy, clay bridges. Reaction in the A&B
horizon ranges from strongly acid to medium acid.

The Bt horizon has hues of 10YR to 2.5YR, values of 2 to 5,
and chromas of 2 to 4. Texture of the fine-earth part of the Bt
horizon ranges from fine sandy loam to heavy loam and is 15
to 50 percent coarse fragments by volume above a depth of 28
inches. It is 35 to 60 percent below a depth of 28 inches.
Structure of the Bt horizon is very weak, weak, or moderately
fine or medium, subangular blocky, or in places it is struc-
tureless (massive). Pores in the Bt horizon are common to
many and have clay linings. Prominent clay bridges are
present on the sandy textured material and thin clay linings
are discontinuous on block faces. Reaction in the Bt horizon
ranges from medium acid to neutral.

The C horizon is stratified sand and gravel and locally
contains angular rock fragments or cobbles and stones. Reac-
tion in the upper part of the C horizon is neutral in places,
but it is always calcareous below a depth of 72 inches. Sand
and gravel that are cemented with secondary lime are below
a depth of 84 inches.

Howard soils are closely associated with the moderately
well drained Phelps soils, the somewhat poorly drained and
poorly drained Fredon soils, and the very poorly drained
Halsey soils. All formed in similar material.

Howard gravelly fine sandy loam, 0 to 3 percent
slopes (HwA).—This level or nearly level soil is in flats
on outwash plains. Some areas are larger than 20
acres, but most areas are smaller than 10 acres. This
soil has the profile described as representative of the
series.

Included with this soil in mapping are small areas
of Arkport soils where sand that contains little or no
gravel has been deposited. Also included are small
areas of Palmyra soils where the outwash material
contains more silt and clay. These inclusions have
little significance in use and management.

This soil is suited to crops, pasture, and trees. It
can be tilled early in the season and is well suited to
most crops commonly grown in the county. This soil is
particularly well suited to truck crops if irrigation is
used. It is not too well suited to pasture because the
pasture dries up by midsummer and produces little or
no forage until it is revived by fall rains. Capability
unit IIs-1; woodland suitability group 201.

Howard gravelly fine sandy loam, 3 to 8 percent
slopes (HwB).—Areas of this gently sloping or undu-
lating soil that are larger than 10 acres are mainly
outwash deposits where slopes are short and complex.
Some of the smaller, gently sloping terrace faces have
uniform slopes.

Included with this soil in mapping are small areas
of Arkport soils that are gravel free and areas of
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Palmyra soils that contain more silt and clay and less
sand. Also included are a few small areas of Phelps
soils in the lowest depressions.

This soil is suited to crops, pasture, and trees. It
can be tilled early in the season and is suited to most
deep-rooted crops commonly grown in the county. The
hazard of water erosion is moderate in the more
sloping areas, and some of the sandier areas are
subject to soil blowing. Cropping systems that main-
tain or increase organic-matter content in the soil
help control erosion in many of the undulating areas
that have short, complex slopes. Capability unit IIs-1;
woodland suitability group 201.

Howard gravelly fine sandy loam, rolling (HwC).—
This soil is on glacial outwash deposits where slopes
are mainly short and complex and range from 8 to 15
percent. Many areas are larger than 20 acres.

This soil has a profile similar to the one described
as representative of the series, but it generally is
more variable in texture of the surface layer and is
thinner to stratified sand and gravel.

Included with this soil in mapping are nearly
gravel-free spots of Arkport soils that make up as
much as 25 percent of some areas, but have little or
no significance in use and management. Also in-
cluded are small areas of wetter Phelps soils in the
deeper depressions.

This 'soil is suited to crops, pasture, and trees.
Because of the short, complex slopes, it is better
suited to long-term, deep-rooted hay crops than to
most other uses. In areas that are used for row crops,
a cropping system is needed that helps control runoff
and erosion. Early pasture generally is of good qual-
ity, but summer pasture generally is poor. Capability
unit IVe-10; woodland suitability group 2ol.

Howard gravelly loam, 0 to 3 percent slopes
(HxA).—This level or nearly level soil is in flats on
gravel terraces. It has a profile similar to the one
described as representative of the series, but it has a
gravelly loam surface layer and is generally heavier
textured throughout the surface layer and subsoil.
Included in mapping are small areas of Phelps soils in
shallow depressions. These wetter soils seldom make
up more than 5 percent of any given area and have
little or no significance in use and management.

This soil is well suited to cultivated crops. Lack of
moisture in extended dry periods is a slight limitation
to use. Erosion is not a hazard, and gravel and
cobbles generally do not hinder the growth of such
crops as corn, small grains, and hay. Capability unit
I1s-1; woodland suitability group 2o01.

Howard gravelly loam, 3 to 8 percent slopes
(HxB).—This gently sloping or undulating soil is on
glacial outwash deposits or terrace faces. Individual
areas are irregular in shape and range from smaller
than 10 acres to larger than 20 acres in size.

This soil has a profile similar to the one described
as representative of the series, but it has a gravelly
loam surface layer and is generally heavier textured
throughout the surface layer and subsoil. Included in
mapping are small areas of Phelps soils in depres-
sions. These wetter soils generally make up less than
10 percent of any area and have little or no effect on
use and management. .

This soil is suited to cultivated crops, hay, pasture,

63

and trees. Lack of moisture in extended dry periods is
a limitation to use. Erosion is a slight hazard if the
soil is cultivated and not protected. Contouring to
control erosion generally is not feasible on the com-
plex slopes, but cropping systems that maintain or-
ganic-matter content and good soil structure gener-
ally provide adequate erosion control. Capability unit
IIs-1; woodland suitability group 201.

Howard gravelly loam, rolling (HxC).—This soil is
mostly on outwash deposits and has short, complex
slopes that are dominantly between 8 and 15 percent.
A few small areas along the sloping faces of terraces
have smooth, simple slopes. Most areas of this soil are
smaller than 20 acres.

This soil has a profile similar to the one described
as representative of the series, but it has a gravelly
loam surface layer and is generally heavier textured
throughout the surface layer and subsoil. Included in
mapping are small areas of Phelps soils in the deepest
depressions.

This soil is suited to crops, pasture, and trees. If it
is used for row crops, a cropping system is needed to
control erosion and runoff. Some erosion-control
measures are difficult, if not impracticable, to estab-
lish because of the short, complex slopes. If this soil is
used for crops, it is better suited to long-term hay
than to most other crops. Because runoff is rapid, the
soil is droughty. Capability unit IVe-10; woodland
suitability group 201.

Howard gravelly silt loam, 0 to 3 percent slopes
(HyA).—This level or nearly level soil is on old alluvial
fans where some high-gradient streams enter the
larger valleys. Individual areas range from smaller
than 10 acres to larger than 50 acres in size.

This soil has a profile similar to the one described
as representative of the series, but it has a gravelly
silt loam surface layer and is generally heavier tex-
tured throughout the surface layer and subsoil. Also,
it contains more flat angular sandstone and shale
fragments and, in places, large stones and boulders.

Included with this soil in mapping are small areas
of Fluvaquents, frequently flooded. These inclusions
are adjacent to the channels of streams that flow
through the fans. Also included are small areas of
Palmyra soils that have a higher content of lime and
areas of Hamlin and Teel soils where the fans merge
with the flood plains.

This soil is suited to cultivated crops, hay, pasture,
and trees. It can be tilled early in the season and is
suited to most crops commonly grown in the county.
In places large amounts of angular stone fragments
in the surface layer hinder tillage. Also, this soil is
subject to infrequent flash flooding during periods of
excessive runoff, Some stream channel maintenance
is needed in places to minimize flash-flood damage.
Capability unit IIs-1; woodland suitability group 201.

Howard gravelly silt loam, 3 to 8 percent slopes
(HyB).—This gently sloping soil is generally at the
apex of old alluvial fans where some high-gradient
streams enter the larger valleys. Individual areas
range from smaller than 10 acres to larger than
50 acres in size.

This soil has a profile similar to the one described
as representative of the series, but it has a gravelly
silt loam surface layer and is generally heavier tex-
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tured throughout the surface layer and subsoil. Also,
it contains more flat angular sandstone and shale
fragments and, in places, large stones and boulders.

Included with this soil in mapping are small areas
of Fluvaquents, frequently flooded. These inclusions
are adjacent to the channels of streams that flow
through the fans. Also included are small areas of
similar Palmyra soils that have a higher content of
lime and areas of Hamlin and Teel soils where the
fans merge with the flood plains.

This soil is suited to cultivated crops, hay, pasture,
or trees. It can be tilled early in the season and is
suited to most crops commonly grown in the county.
Erosion is a hazard, particularly on the longer slopes,
if the soil is cultivated and not protected. In places
large amounts of angular stone fragments in the
surface layer hinder tillage and harvesting. Also, this
soil is subject to infrequent flash flooding during
periods of excessive runoff. Some stream channel
maintenance is needed in places to minimize flash-
flood damage. Capability unit IIs-1; woodland suita-
bility group 201.

Kendaia Series

The Kendaia series consists of deep, somewhat
poorly drained, medium-textured soils that formed in
glacial till high in content of lime. These soils are on
uplands in areas where runoff is slow or where they
receive runoff or seepage from adjacent higher lying
soils. They are mainly in depressions on till plains at
elevations of less than 1,400 feet.

In a representative profile the surface layer is very
dark grayish-brown silt loam 7 inches thick. Between
depths of 7 and 17 inches, the upper part of the
subsoil is friable, strongly mottled, grayish-brown silt

loam. Between depths of 17 and 22 inches, the lower.

part of the subsoil is friable, mottled, grayish-brown
gravelly silt loam. Between depths of 22 and 60
inches, the substratum is firm, mottled, brown and
gray, calcareous gravelly silt loam, and between
depths of 60 and 114 inches, it is dark-gray very
gravelly silt loam.

Kendaia soils have a seasonal high water table at a
depth of 6 to 12 inches in April and early in May
unless they are artificially drained. In undrained
areas root growth is mainly limited by wetness to the
upper 12 inches of soil. As the water table recedes in
midsummer, roots can penetrate into the moderately
permeable subsoil and upper part of the substratum.
Available water capacity is moderate to high. Be-
cause Kendaia soils collect runoff and seepage from
adjacent higher lying soils, plants are seldom dam-
aged by drought, but they are damaged by too much
water in some wet years. If adequate artificial drain-
age is available, Kendaia soils are well suited to many
crops, especially such annual row crops as corn,
beans, and cabbage. The soils seldom need lime. The
supply of nitrogen is low in the spring in places, but it
is medium to high by midsummer. The capacity of
these soils to supply phosphorus and potassium is
medium. Wetness is the main limitation for most
nonfarm uses.

Representative profile of Kendaia silt loam, 0 to 3
percent slopes, in a pasture, formerly a cultivated

area in the town of Marcellus, 1,800 feet south of
SRtatg Route 175, 4,000 feet east of Pleasant Valley
oad:

Ap—0 to 7 inches, very dark grayish-brown (10YR 3/2) silt
loam, dark brown (10YR 3/3) crushed; moderate,
medium and coarse, granular structure; friable;
many roots; 5 percent coarse fragments; neutral;
clear, wavy boundary.

B2g—7 to 17 inches, grayish-brown (10YR 5/2) silt loam;
common, fine, distinct yellowish-brown and light-
gray mottles; moderate, coarse, subangular blocky
structure; friable; blocks surrounded by !s- to /e-
inch thick coats of brown (10YR 5/3) loam, 45 percent
by volume; common, gray, washed grains of fine
sand; common roots; many pores; common large
worm channels filled with Ap-horizon material; 10
percent coarse fragments; neutral; clear, wavy
boundary.

B3g-—17 to 22 inches, grayish-brown (10YR 5/2) gravelly silt
loam; many, large, distinct yellowish-brown (10YR
5/4) and few, fine, distinct light-gray mottles; moder-
ate, coarse, subangular blocky structure; friable; few
fine roots; many fine and medium pores, few coarse
pores that have thin patchy clay films; 20 percent
coarse fragments; moderately alkaline (calcareous);
gradual, wavy boundary.

C1—22 to 60 inches, variegated (about 50 percent each) brown
(10YR 5/3) and gray (10YR 5/1) gravelly silt loam;
common, medium and coarse, yellowish-brown mot-
tles; moderate, thick and very thick, platy structure;
firm; few fine roots; many fine and medium pores,
few coarse pores that have thin patchy clay linings;
patchy clay films on plate faces; 20 percent coarse
fragments; moderately alkaline (calcareous); clear,
wavy boundary.

11C2—60 to 114 inches, dark-gray (10YR 4/1) very gravelly silt
loam; moderate, thick and very thick, platy struec-
ture; very firm; 40 percent coarse fragments, mainly
limestone pebbles, stones, and boulders; moderately
alkaline (strongly calcareous).

The solum ranges from 18 to 36 inches in thickness. Depth
to carbonates ranges from 15 to 36 inches. Depth to bedrock is
more than 40 inches and generally is more than 6 feet. Coarse
fragments in the upper part of the solum range from 5 to 30
percent, generally increasing with increasing depth, and
range to as much as 50 percent in the C horizon below a
depth of 36 inches.

The Ap horizon ranges from very dark grayish brown to
dark brown in hues of 10YR to 7.5YR, values of 3 and 4, and
chromas of 2 and 3. Reaction in the Ap horizon ranges from
slightly acid to neutral. The A2g horizon, where present,
ranges from brown to light yellowish brown in hues of 10YR
to 7.5YR, values of 5 to 6, and chromas of 2 and 3, and has
higher or lower chroma mottles.

The Bg horizon ranges from dark grayish brown to light
reddish brown in hues of 2.5Y to 5YR, values of 4 to 6,
chromas of 2 to 4, and has higher and lower chroma mottles.
Texture of the fine-earth part of the Bg horizon ranges from
fine sandy loam to silt loam. Reaction in the Bg horizon
ranges from slightly acid to mildly alkaline. The B3 horizon,
where present, is moderately alkaline (calcareous).

The C horizon ranges from gray to dark reddish gray in
hues of 2.5Y to 5YR, values of 4 and 5, and chromas of 2,
which decrease to 1 with increasing depth. Mottles are com-
mon to many in the upper part of the C horizon and decrease
in size and number with increasing depth. The fine-earth
part of the C horizon is silt loam or loam that is dense and
compact in place and has platy structure.

Kendaia soils are closely associated with the well-drained
Honeoye soils, the moderately well drained Lima soils, and
the poorly drained Lyons soils. All formed in similar material.

Kendaia silt loam, 0 to 3 percent slopes (KeA).—
This level or nearly level soil is in low areas on till
plains. Most areas are smaller than 10 acres, and only
a few areas are larger than 20 acres. This soil gener-
ally receives considerable runoff or seepage water
from adjacent higher lying soils and commonly is
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ponded in winter and early in spring. It has the
profile described as representative of the series.

Included with this soil in mapping are small areas
of wetter Lyons soils in lower depressions. Also in-
cluded are areas of moderately well drained Lima
soils on small knolls.

This soil is suited to crops, pasture, and trees.
Undrained areas are better suited to late-planted,
short-season crops that can tolerate wetness than to
most other uses. If adequate artificial drainage is
available, this soil is well suited to many crops,
especially such annual row crops as corn, beans, and
cabbage. Because drainage systems are generally
plugged by snow and ice in winter, such winter grain
crops as wheat generally are damaged by too much
water. Capability unit IITw-3; woodland suitability
group 3wl.

Kendaia silt loam, 3 to 8 percent slopes (KeB).—
This gently sloping soil generally is at the bases of
steeper slopes from which it receives runoff and
seepage. Slopes are mainly 3 to 5 percent and are
typically concave in shape. Most areas of this soil are
smaller than 10 acres, and only a few areas are larger
than 20 acres.

This soil has a profile similar to the one described
as representative of the series, but it generally has a
lighter colored surface layer and a browner subsoil.

Included with this soil in mapping are small areas
of poorly drained and very poorly drained Lyons soils
in the narrow drainageways or in the more active
seep spots. These wetter soils make up as much as 15
percent of some areas, and they further delay tillage in
spring unless they are drained. Also included are areas
of Lima soils on small convex knolls.

This soil is suited to crops, pasture, and trees.
Undrained areas are better suited to late, short-
season crops or hay that tolerate wetness than to
most other uses. If adequate artificial drainage is
available, this soil is suited to many crops, especially
annual row crops. Measures to control runoff and
erosion are needed on areas that receive rapid runoff
and eroded material from adjacent higher lying soils.
gapability unit I1Iw-3; woodland suitability group
wl.

Lairdsville Series

The Lairdsville series consists of moderately deep,
moderately well drained and well drained, medium-
textured soils that have a moderately fine textured or
fine textured subsoil. These soils formed in residuum
or mixed glacial till and residuum of soft red clay
shale similar to the underlying shale bedrock, which
is at a depth of 20 to 40 inches. They are on uplands
where relief is influenced by the underlying bedrock.

In a representative profile in a formerly cultivated
area, the surface layer is dark reddish brown heavy
silt loam 8 inches thick. Between depths of 8 and 26
inches, the subsoil is very firm, mottled, weak-red
heavy silt clay loam. Between depths of 26 and 30
inches, the sugsqil is weak-red, very shaly, very firm
silty clay loam that contains a high content of red shale
fragments. Bedrock, at a depth of 30 inches, is weakly
calcareous, red clay shale that has greenish-gray and
olive-yellow streaks along vertical joint cracks.

limited to cracks along structure faces of the subsoil,
and are mainly limited to a depth of 24 to 30 inches. A
few roots extend into cracks and joints of the clay
shale bedrock. This rooting zone has moderate availa-
ble water capacity, so in midsummer plants begin to
wilt after 7 to 10 rainless days. Lairdsville soils are
slow to dry out in spring and are difficult to plow.
They are very cloddy if they are plowed either too wet
or too dry. Satisfactory seedbeds generally are very
difficult to establish. Surface infiltration of water is
slow or very slow. Permeability of the subsoil is slow
or very slow. The combination of these two character-
istics results in excessive runoff; consequently,
Lairdsville soils erode readily even where slopes are
gentle. Lairdsville soils need little or no lime and
have a moderate supply of nitrogen. The capacity of
these soils to supply phosphorus and potassium is
high. Winter wheat is one of the better crops grown,
and good crops of legume hay can be grown under
good management. Row crops are not well suited to
these soils.

Representative profile of Lairdsville silt loam, 2 to 6
percent slopes, in an idle, formerly cultivated field in
the town of Cicero, 660 feet south of Gillette Road, 150
feet west of South Bay Road:

Ap—0 to 8 inches, dark reddish brown (5YR 3/2) heavy silt
loam, pinkish gray (7.5YR 6/2) dry; moderate, me-
dium, granular structure; friable, sticky; many
roots; 5 percent rounded gravel; medium acid; ab-
rupt, smooth boundary.

B21t—8 to 17 inches, weak-red (10R 4/3) heavy silty clay loam;
few, fine, faint red mottles; moderate and strong,
medium and coarse, angular and subangular blocky
structure; very firm, sticky; common roots; common
pores in ped interiors; 20 percent of pores clay filled;
continuous weak-red (10R 4/4) clay films on ped faces;
few, 1- to 2-millimeters-thick, greenish-gray (56GY 6/1),
weathered shale chips; medium acid; cfear, wavy
boundary.

B22t—17 to 26 inches, weak-red (10R 4/3) heavy silty clay
loam; few, fine, faint red mottles; moderate, coarse,
prismatic structure that has prisms 2 to 5 inches
across, parting to moderate, medium, subangular
blocky; very firm, sticky; few fine roots; common fine
pores; distinct, weak-red (10R 4/4) clay films on
blocky ped faces; vertical cracks extend downward
from major prism cleavages; cleavage faces are
greenish gray (5GY 6/1) becoming olive yellow (2.5Y
6/6) inward to form a !/2- to 3s-inch thick margin;
neutral; clear, wavy boundary.

B3—26 to 30 inches, weak-red (10R 4/3 and 5/3) very shaly
silty clay loam; moderate, coarse, prismatic struc-
ture parting to moderate, very thick, platy; very
firm, sticky; very few fine roots along vertical faces;
few fine and medium pores that have thin, continu-
ous clay linings; thin to medium, continuous clay
films on ped faces and shale fragments; 60 percent
weak-red, soft shale fragments; neutral; gradual,
wavy boundary.

R—30 inches, weak-red (10R 4/3) horizontally fractured shale
bedrock; silt coatings common in upper 20 inches;
vertical joints 2 to 5 feet apart extend deep into
shale bedrock and have greenish-gray (5GY 6/1) and
olive-yellow (2.5Y 6/6) weathered faces as much as 1
inch thick. Shale is calcareous at depth of 39 inches.

The solum ranges from 20 to 40 inches in thickness and
commonly corresponds to the depth to bedrock. Coarse frag-
ments, mainly shale and small amounts of sandstone and
limestone, average from 5 to 35 percent in the solum and
commonly increase with increasing depth.

The Ap horizon has hues of 10YR to 5YR, values of 3 to 5,
and chromas of 2 to 5. Texture ranges from gravelly loam to
silty clay loam and locally is very shaly. The coarse texture of
the surface layer generally is a result of a surficial mantle of
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soil derived from thin glacial till deposits. An A2 horizon,
generally present in undisturbed soils, and which may be
present in cultivated areas as remnants not destroyed by
plowing, has hues of 5YR to 10YR, values of 5 and 6, and
chromas of 2 to 4. Reaction in the A horizon ranges from
medium acid to neutral.

The Bt horizon has hues of 10R to 7.5YR, values of 3 to 5,
chromas of 3 to 6, and few to common high-chroma mottles.
Texture of the Bt horizon ranges from heavy clay loam to silty
clay loam or clay. Reaction ranges from medium acid to mildly
alkaline and is weakly calcareous in places in the lower part.

The C horizon that is present in some places is similar to
the B horizon in color and texture. Reaction in the C horizon
is mildly alkaline to moderately alkaline. Bedrock is weak-red
or mixed red and gray clay shale.

Lairdsville soils are closely associated with the somewhat
poorly drained Lockport and Brockport soils. All formed in
similar material.

Lairdsville silt loam, 2 to 6 percent slopes (LaB).—
Areas of this soil are mainly convex and are on the
tops of hills. They range from knolls smaller than 10
acres to areas larger than 50 acres, and they receive
little or no runoff from adjacent higher lying soils.
This soil has the profile described as representative of
the series.

Included with this soil in mapping are small areas
of grayer, similar soils where gray shale is intermixed
with red shale in the soil material. These grayer soils
have no significance in use and management. Also
included are small areas of wetter Lockport soils in
depressions and drainageways. These soils further
delay tillage unless they are drained.

This soil is suited to crops, pasture, and trees.
Cropped areas are better suited to winter grains and
hay than to most other uses. The surface layer holds
water and is slow to dry out in spring. It clods readily
if plowed when too wet or too dry, resulting in poor
seedbeds. Runoff and the hazard of erosion are mod-
erate; consequently, measures that safely remove
excess water and also control erosion are needed.
Capability unit I1e-8; woodland suitability group 20l.

Lairdsville silty clay loam, 6 to 12 percent slopes,
eroded (LbC2).—This sloping soil generally has
smooth slopes, but some areas in closely spaced drain-
ageways have short, complex slopes. Most areas are
smaller than 20 acres, and slopes generally are short.
Runoff is moderate to rapid, and large amounts of
runoff from adjacent higher lying soils are a contrib-
uting factor to the severe hazard of further erosion.

This soil has a profile similar to the one described
as representative of the series, but it has lost from 6
to 12 inches of the original surface layer in many
places and is thinner over the shale bedrock.

Included with this soil in mapping are small areas
of soils where gray clay shale bedrock is mixed with
the red shale. This is a similar soil, differing only in
color, and has little significance in use and manage-
ment. Also included are small areas of wetter Lock-
port soils in depressions and drainageways and small
areas of Lairdsville soils that have moderately steep
slopes.

This soil is suited to erops, pasture, and trees. The
hazard of further erosion is severe if this soil is left
exposed; consequently, it is better suited to small
grains and hay crops than to most other uses. The
surface layer has a high content of clay and clods
readily if tilled at the wrong moisture content.
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Seedbeds are very difficult to prepare, and germina-
tion is spotty. Capability unit IVe-8; woodland suita-
bility group 2rl.

Lakemont Series

The Lakemont series consists of deep, poorly
drained, moderately fine textured soils that formed in
red calcareous clay that was deposited in glacial
lakes. Lakemont soils are in lower depressions on lake
plains.

In a representative profile the surface layer is very
dark brown silty clay loam 6 inches thick. Between
depths of 6 and 10 inches is a subsurface layer of
mottled, brown, firm silty clay loam. Between depths
of 10 and 31 inches, the subsoil is mottled, reddish-
gray and dark reddish-gray, very firm, plastic silty
clay that grades with increasing. depth to mottled,
dark reddish gray. The substratum, between depths
of 31 and 60 inches, is dark reddish-gray, very firm
silty clay that has white and pinkish-white streaks
and nodules of lime.

Lakemont soils have a water table at a depth of 0 to
6 inches in the wetter parts of the year, which
generally include April. Most rooting takes place in
the upper 12 to 24 inches of soil. This zone has
moderate to high available water capacity. Because
most areas of Lakemont soils receive seepage and
runoff from adjacent better drained soils, crops are
seldom damaged by drought. Lakemont soils gener-
ally do not need lime. The supply of total nitrogen is
high. The capacity of these soils to supply phosphorus
is medium, and to supply potassium, high. Wet-
ness in spring, however, prevents release of nitrogen,
so crops need additional nitrogen at that time. Later
in the season, the heavy release of nitrogen causes
lodging of small grains in places. Lakemont soils need
drainage for most crops, but slow permeability and
very slow permeability in the subsoil and substratum
are serious limitations to obtaining adequate drain-
age.

Representative profile of Lakemont silty clay loam
in a formerly cultivated, idle area in the town of
Camillus, on the western edge of the Onondaga Pot-
tery Company in a clay pit, 1,300 feet west of Pottery
Road, 400 feet north of the abandoned Syracuse-
Rochester Trolley Line:

Ap—0 to 6 inches, very dark brown (10YR 2/2) light silty clay
loam, very dark grayish brown (10YR 3/2) crushed,
grayish brown (10YR 5/2) dry; moderate, fine, suban-
gular blocky structure parting to medium, granular;
friable, siightly sticky; many roots; neutral; clear,
wavy boundary.

A2g—6 to 10 inches, brown (7.5YR 5/2) silty clay loam; com-
mon, medium and coarse, distinct yellowish-brown,
strong-brown, and gray mottles; strong, coarse, pris-
matic structure parting to strong, medium and
coarse, angular and subangular blocky; firm,
slightly sticky; gray (6Y 5/1) silt coats on ped faces,
very dark grayish-brown (10YR 3/2) silt coats on
prism faces; common roots along ped faces; many
fine and medium pores, few large pores that have
clay linings; neutral; abrupt, wavy boundary.

B21tg—10 to 15 inches, reddish-gray (5YR 5/2) silty clay;
many, medium, distinet brown (7.5YR 5/4) and
strong-brown (7.5YR 5/6) and common, fine, distinct
gray (5Y 5/1) mottles; strong, coarse, prismatic struc-
ture parting to strong, coarse, blocky; very firm,
plastic; 1-millimeter thick greenish-gray (6BG 5/1)
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clay films on prism faces; brown (7.5YR 5/2) clay films
on block faces that have few, medium, strong-brown
and gray mottles; few roots along ped faces; many
fine and medium pores filled with gray clay that
causes a streaky appearance; few large pores lined
with gray or greenish-gray clay; neutral; abrupt,
smooth boundary.

B22tg—15 to 31 inches, dark reddish-gray (5YR 4/2) silty clay
grading to reddish brown (5YR 4/3) in center of peds;
many, medium, distinect brown (7.5YR 5/4) and
strong-brown (7.5YR 5/6) and common, fine, distinct
greenish-gray (5BG 5/1) mottles; strong, very coarse,
prismatic structure parting to strong, coarse, angu-
lar blocky; very firm, plastic; continuous, 1-millime-
ter-thick, greenish-gray (5BG 5/1) clay films on prism
faces; brown (7.5YR 5/2) clay films on block faces;
few roots along prism and block faces; many fine and
medium pores filled with greenish-gray clay; few
large pores lined with clay; neutral; clear, wavy
boundary.

C—31 to 60 inches, varved, dark reddish-gray (5YR 4/2) silty
clay; common, medium, distinct brown, strong-
brown, and gray mottles that decrease in size and
number with increasing depth; strong, coarse, pris-
matic structure parting to moderate, medium and
thick, platy; very firm, plastic; greenish-gray (5BG
5/1) clay films on prism faces; white and pinkish-
white silty lime coats on major plate faces and in
larger pores; few coarse pores; few lime nodules
below a depth of 40 inches that increase with increas-
ing depth to common and are as large as Y4 inch in
diameter at depth of 60 inches; moderately alkaline
(strongly calcareous).

The solum ranges from 24 to 42 inches in thickness. Depth
to carbonates ranges from 20 to 86 inches. Depth to bedrock is
more than 40 inches and is generally more than 6 feet. The
solum generally is free of coarse fragments, but as much as 5
percent gravel and stones is present in places.

The Ap horizon has hues of 10YR to 5YR, values of 2 and 3,
and chromas of 0 to 2. The A2g horizon in some places is
missing or has been destroyed by plowing. The distinct gray
colors are only on the ped surfaces. Reaction in the Ap and
A2g horizons ranges from neutral to slightly acid.

The Btg horizon has hues redder than 7.5YR, values of 3
to 5, and chromas of 0 to 2 on outside of peds and 2 to 4 on
inside peds. This horizon has common to many mottles.
Texture in the Btg horizon ranges from silty clay to clay.
Reaction in the Btg horizon ranges from slightly acid to
moderately alkaline (calcareous).

The C horizon is silty clay or clay, and it has hues redder
than 7.5YR. The C horizon contains thin layers of silt or sand
in some places, but such layers generally total less than 6
inches in the upper 60 inches of the soil profile. In some
profiles thin layers less than 6 inches thick of greenish-gray
clay or silty clay are present in the solum.

Lakemont soils are closely associated with the moderately
well drained Schoharie soils, the somewhat poorly drained
Odessa soils, and the very poorly drained Fonda soils. All
formed in similar material.

Lakemont silty clay loam (Lk).—This level or nearly
level soil is in low areas of lake plains that receive
runoff from adjacent higher lying soils. Most areas of
this soil are smaller than 20 acres. Included in map-
ping are small areas of wetter Fonda soils in shallow
depressions and somewhat poorly drained Odessa
soils on small knolls.

This soil remains wet for a long time in spring.
Most of the acreage is undrained and is used for
pasture or trees. Most of the cleared areas are slowly
reverting to brush and trees. The few adequately
drained areas are fairly well suited to crops. Main-
taining high organic-matter content and good soil
structure are the main concerns of management. In
places the subsoil and substratum of this soil are used
for pottery and brick materials. Capability unit IVw—
2; woodland suitability group 5wl.
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Lamson Series

The Lamson series consists of deep, poorly drained
and very poorly drained, medium-textured soils that
formed in lake deposits. These soils are on lake plains.

In a representative profile in a formerly cultivated
area, the surface layer is very dark brown very fine
sandy loam 9 inches thick. Between depths of 9 and
15 inches is a subsurface layer of loose, mottled, gray
very fine sandy loam. Between depths of 15 and 22
inches, the subsoil is friable fine sandy loam that is
mottled with brown. Between depths of 22 and 40
inches, the subsoil is mottled, grayish brown. The
substratum, between depths of 40 and 60 inches, is
gray, friable to loose fine sand, very fine sand, and
silt that contains yellowish-brown and gray mottles.

Lamson soils have a seasonal high water table at or
near the surface in the wetter parts of the year.
Roots of most plants are limited to the upper 12
inches of soil by this wetness. If adequately drained,
Lamson soils are well suited to many crops, especially
annual row crops and vegetables. Roots can readily
penetrate the moderately permeable subsoil to the
depth of adequate drainage. If the rooting zone is 24
to 30 inches deep, available water capacity is moder-
ate to high. Because most areas of Lamson soils
receive a large amount of seepage and runoff water
from adjacent higher lying soils, crops are seldom
damaged by lack of water. These soils are generally
high in organic matter and in total supplies of nitro-
gen. Their capacity to supply phosphorus is low to
moderate and to supply potassium, low. Crops re-
spond well to fertilization. Many of the layers of sand
in the solum and substratum flow if they are satu-
rated, so drainage systems need special measures to
prevent being plugged with sand. i

Representative profile of Lamson very fine sandy
loam in an idle area, 21/4 miles north of Baldwinsville,
on the east side of the Smokey Hollow road, slightly
more than 3/4 mile north of Erie Lackawanna Railroad,
about 200 feet east-southeast of the culvert:

Ap—0 to 9 inches, very dark brown (10YR 2/2) very fine sandy
loam; few, medium, distinct reddish-brown (5YR 5/4)
mottles; very weak, fine, granular structure; very
friable; many fine roots; slightly acid; abrupt,
smooth boundary. )

A2g—9 to 15 inches, gray (10YR 6/1) very fine sandy loam;
few, fine, distinct dark yellowish-brown (10YR 4/4)
mottles; single grained; loose; common fine roots;
slightly acid; clear, wavy boundary.

B21g—15 to 22 inches, brown (7.5YR 4/4) fine sandy loam;
common, medium yellowish-brown (10YR 5/6) and
many, very coarse light brownish gray (100YR 6/2)
and gray (10YR 6/1) mottles; massive; friable; few
fine roots; neutral; gradual, wavy boundary. )

B22g—22 to 40 inches, grayish-brown (10YR 5/2) light fine
sandy loam; common, medium yellowish-brown
(10YR 5/6) and gray (10YR 5/1, N 5/0) mottles; 30
percent very coarse, irregularly shaped brown
(10YR 5/3) and dark brown (10YR 4/3) bodies highest
in very fine sand and silt; massive; friable; mildly
alkaline; gradual, wavy boundary. )

Cg—40 to 60 inches, gray (10YR 5/1) layers of fine sand, very
fine sand, and silt; common, medium, distinct yellow-
ish-brown (10YR 5/4) and faint gray (N 5/0) mottles;
massive to single grained; friable to loose; mildly
alkaline.

The solum ranges from 30 to 50 inches in thickness. Depth
to bedrock or to contrasting material is more than 40 inches,
but in most places depth to bedrock is more than 10 feet. The
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soil material, to a depth of 40 inches, is generally free of
coarse fragments, but is as much as 5 percent such fragments
in places.

The Ap horizon and the Al horizon, where present, have
hues of 7.5YR to 2.5Y, values of 2 or 3, and chromas of 1 or 2.
Below the Ap horizon hues are 2.5Y to 5YR, values are 4 to
6, and chromas are 1 to 4; except where hue is yellower than
7.5YR, the chroma is 2 or less in 60 percent or more of the
matrix from the base of the Ap horizon to a depth of 30 inches.
Where hue is 7.5YR or redder, the dominant chroma is higher
than 2 in places; but if the soil has structure, the ped faces
have chroma of 1 or less. If structure is lacking, the first
horizon below the Ap horizon has chroma of 1 or less. The soil
below the Ap horizon generally is single grained or massive,
but it is weak, very coarse, prismatic in some places. Reaction
ranges from medium acid to neutral in the upper horizons and
increases to neutral and mildly alkaline at a depth of 40
inches. The C horizon below a depth of 40 inches is moderately
alkaline (calcareous) in some places.

Lamson soils are closely associated with the well-drained
Arkport soils, the moderately well drained Galen soils, and
the somewhat poorly drained Minoa soils. All formed in
similar material.

Lamson very fine sandy loam (Lm).—This nearly
level soil is on low parts of the lake plains that receive
runoff from adjacent higher lying soils. Undrained
areas have a seasonal high water table at or near the
surface for the 6 to 8 wetter months of the year.
Areas of this soil are irregular in shape and are
mainly smaller than 20 acres, but a few areas are
larger than 50 acres.

Included with this soil in mapping are small areas
of Lamson soils that have a mucky surface layer.
These soils are in shallow depressions and in lower
positions that are subject to prolonged surface pond-
ing. Also included are small areas of better drained
Minoa soils on slightly higher knolls and a few small
areas of Palms muck in the deeper depressions.

Undrained areas of this soil are suited to pasture
and trees. Adequately drained areas are well suited
to many crops, especially annual row crops and vege-
tables. Crops respond well to good management and
fertilization. Capability unit IVw-3; woodland suita-
bility group 4w1l.

Lansing Series

The Lansing series consists of deep, well-drained,
medium-textured soils that have a medium content of
lime. These soils formed in calcareous glacial till
derived mainly from calecareous gray shale, fine-
grained sandstone, and some limestone. They are on
uplands at elevations of about 1,000 feet.

In a representative profile the surface layer is dark
grayish-brown gravelly silt loam 6 inches thick. Be-
tween depths of 6 and 18 inches is a subsurface layer
of brown, friable gravelly silt loam. Between depths
of 13 and 35 inches the subsoil is dark grayish-brown,
firm gravelly heavy loam that has brown silt coatings
around blocky structural faces in the upper part.
Between depths of 35 and 50 inches, the till substra-
tum is firm, olive-gray very gravelly loam. It is
neutral in the upper part and calcareous below a
depth of 48 inches.

In Lansing soils the water table generally is at a
depth of several feet, but seasonally in places it is at a
depth of 24 to 36 inches where it is perched on the
slowly permeable or very slowly permeable substra-
tum. Rooting depth is mainly in the upper 30 to 40
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inches. Available water capacity of this zone is high.
The subsoil is moderately permeable. The capacity of
these soils to supply phosphorus, potassium, and ni-
trogen is generally medium. In unlimed areas reac-
tion in the surface layer is strongly acid to medium
acid. Except for slope and the hazard of erosion, there
are few limitations for farming. The slowly permeable
or very slowly permeable substratum and the sea-
sonal high water table in places are major limitations
for some nonfarm uses.

Representative profile of Lansing gravelly silt
loam, 8 to 15 percent slopes, in a formerly cultivated,
idle field in the town of Otisco, 100 feet south of Cook
Road, 2,700 feet west of Case Road, 3,000 feet east of
Barker Street:

Ap—O0 to 6 inches, dark grayish-brown (10YR 4/2) gravelly silt
loam; moderate, medium, granular structure; fria-
ble; many fine roots; 15 percent coarse fragments;
medium acid; abrupt, smooth boundary.

A&B—6 to 13 inches, brown (10YR 5/3) gravelly silt loam;
light gray (10YR 7/2) dry; moderate, medium, suban-
gular bloeky structure; ped centers of dark-brown
(10YR 5/3) slightly heavier silt loam; friable; com-
mon fine roots; many fine pores; 15 percent coarse
fragments; medium acid; clear, wavy boundary.

IIB&A—13 to 23 inches, dark grayish-brown (2.5Y 4/2) grav-
elly heavy loam; moderate, medium, subangular
blocky structure; firm, slightly sticky; thin brown
(10YR 5/3) silt films, light-gray (2.5Y 7/2) dry, as
thick as 3 millimeters on ped faces in upper part,
decreasing to less than 1 millimeter in thickness in
lower part; common fine roots; many fine pores that
have clay linings in ped centers; 30 percent coarse
fragments; medium acid; clear, wavy boundary.

1IB21t—23 to 35 inches, dark grayish-brown (2.5Y 4/2) grav-
elly and shaly heavy loam; weak, coarse, subangular
blocky structure; firm, slightly sticky; thin grayish-
brown (2.5Y 5/2) clay films on ped faces; few fine
roots; common pores that have clay linings; 30 per-
cent coarse fragments; slightly acid; clear, wavy
boundary.

IIC—35 to 50 inches, olive-gray (5Y 5/2) very gravelly loam
glacial till; weak, medium and thick, platy structure;
firm in place, friable when removed; few fine roots;
common fine pores; 35 percent coarse fragments of
shale, gravel, and stones; neutral at a depth of 36
inches, and moderately alkaline (calcareous), at
depth of 48 inches.

The solum ranges from 32 to 48 inches in thickness. Depth
to carbonates ranges from 30 to 50 inches. Depth to bedrock is
more than 40 inches and generally is more than 10 feet.
Content of coarse fragments ranges from 5 to 30 percent in
the. A horizon, increases with increasing depth, and ranges
from 20 to 50 percent in the C horizon.

The Ap horizon ranges from very dark grayish brown
(10YR 3/2) to grayish brown (10YR 5/2), and the A1l horizon in
undisturbed areas ranges from very dark({gray (10YR 3/) to
dark grayish brown (10YR 4/2). In unlimed areas reaction in
the A horizon ranges from strongly acid to medium acid. The
A2 and A&B horizons, which extend to a depth of 13 to 20
inches, range in color from brown (10YR 5/3) to light yellow-
ish brown (10YR 6/4), in texture from loam to silt loam in the
fine-earth fraction, and in reaction from strongly acid to
medium acid.

The B horizon ranges from dark brown (10YR 4/3) to dark
grayish brown (2.5Y 4/2) and olive brown (2.5Y 4/4), and has
low chroma that is inherited from the soil material and is not
a result of wetness. In some places high-chroma mottles are
at a depth of more than 24 inches. Texture of the fine-earth
fraction of the B horizon ranges from loam to heavy silt loam,
Reaction in the B horizon ranges from medium acid to
neutral.

The C horizon ranges from dark grayish brown (10YR 4/2)
to olive gray (5Y 5/2), and in places it has few to common
high-chroma mottles in the upper part. Texture of the fine-
earth fraction of the C horizon ranges from loam to silt loam;
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reacgion ranges from neutral to moderately alkaline (calcar-
eous).

Lansing soils are closely associated with the moderately
well drained Conesus soils, the somewhat poorly drained
Appleton soils, and the poorly drained Lyons soils. All formed
in similar material.

Lansing gravelly silt loam, 2 to 8 percent slopes
(LsB).—This gently sloping or undulating soil is
mainly on undulating hilltops or smooth side slopes of
uplands that receive little or no water from adjacent
higher lying soils. Most areas of this soil are smaller
than 30 acres, but a few are larger than 50 acres.

This soil has a profile similar to the one deseribed
as representative of the series, but it generally has a
slightly darker surface layer and in places has mot-
tling in the subsoil below a depth of 24 inches. In-
cluded in mapping are small areas of Conesus soils in
nearly level areas and in shallow drainageways. In
some areas these wetter soils make up as much as 15
percent of the acreage, and they delay tillage in
places, especially in spring.

This soil is suited to crops, pasture, and trees. It is
particularly well suited to most crops grown in sup-
port of dairying. Runoff is moderate, especially on the
longer slopes, and measures to control runoff and
erosion are needed. The length of the growing season
is shortened at high elevations. Capability unit Ile-1;
woodland suitability group 2ol.

Lansing gravelly silt loam, 8 to 15 percent slopes
(LsC).—This sloping soil is on upland hillsides. Slopes
are smooth. Many areas of this soil receive runoff
from adjacent higher lying soils. Individual areas are
generally long and narrow and smaller than 30 acres,
but a few areas are larger than 50 acres. This soil has
the profile described as representative of the series.

Included with this soil in mapping are small areas
of severely eroded soils that have a high content of
angular stone fragments on the surface. Also in-
cluded are areas of similar but moderately well
drained Conesus soils along foot slopes, in drainage-
ways, and around seeps.

This soil is suited to cultivated crops, hay, pasture,
and trees. It is well suited to crops grown in support
of dairying. Runoff is moderately rapid to rapid, and
measures to control runoff and erosion are needed,
especially for row crops. Capability unit I1le-2; wood-
land suitability group 2o01.

Lansing gravelly silt loam, rolling (LsCK).—This soil
is on uplands where slopes are short and complex or
on hillsides that have numerous closely spaced drain-
ageways. Individual areas are irregular in shape or
long and narrow. They are generally smaller than 30
acres.

This soil has a profile similar to the one described
as representative of the series, but the depth to the
substratum is more variable from place to place.

Included with this soil in mapping are small areas
of wetter Conesus soils in depressions and along
drainageways. Also included are many small, se-
verely eroded areas where the soil has been cleared
and intensively cultivated. In these areas the surface
layer is lighter colored and contains more stone frag-
ments.

This soil is suited to limited crops, hay, pasture, and
trees. Runoff is moderate to rapid, and the hazard of
erosion is severe, especially on the hillsides. Contour
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measures to control erosion are generally not feasible
on the complex slopes, so tillage needs to be confined
mainly to renovation for hay or pasture. Capability
unit IVe-1; woodland suitability group 201.

Lima Series

The Lima series consists of deep, moderately well
drained, medium-textured soils that have a high con-
tent of lime. These soils formed in strongly caleareous
glacial till derived mainly from limestone, calcareous
gray shale, and sandstone. They are on uplands
where runoff is somewhat slow or where some runoff
water accumulates. Elevations are mainly less than
1,400 feet.

In a representative profile the surface layer is very
dark grayish-brown silt loam 9 inches thick. Between
depths of 9 and 15 inches, the upper part of the
subsoil is brown and dark-brown, friable silt loam.
Between depths of 15 and 22 inches, the subsoil is
mottled, dark grayish-brown, firm shaly loam. Be-
tween depths of 22 and 30 inches, the subsoil is
mottled, dark grayish-brown, firm very shaly loam.
Between depths of 30 and 60 inches, the very firm,
calcareous till substratum is dark grayish-brown very
shaly loam that is mottled in the upper part.

Lima soils have a seasonal high water table at a
depth of 15 to 24 inches. It is perched on the slowly
permeable or very slowly permeable substratum.
Rooting depth is limited mainly to the upper 18 to 30
inches of soil by the dense till substratum and sea-
sonal wetness. This zone has moderate to high availa-
ble water capacity. Lima soils have a moderately
permeable subsoil. The capacity of these soils to
supply nitrogen and phosphorus is generally medium.
The capacity to supply potassium is medium to high.
These soils need little or no lime. They respond very
well to good management. Slight wetness seasonally
and the slowly permeable or very slowly permeable
substratum are the major limitations for both farm
and nonfarm uses.

Representative profile of Lima silt loam, 3 to 8
percent slopes, in a cultivated grass meadow in the
town of Onondaga, 400 feet south of State Route 175,
4,000 feet east of its intersection with Pleasant Valley
Road:

Ap—0 to 9 inches, very dark grayish-brown (10YR 3/2) silt
loam, dark brown (10YR 3/3) rubbed; moderate, me-
dium, granular structure; friable, slightly sticky;
many roots; 5 percent coarse fragments; neutral;
abrupt, smooth boundary.

B&A—9 to 12 inches, brown (10YR 4/3) silt loam; moderate,
fine, subangular blocky structure; ped coats friable,
ped interiors slightly firmer, slightly sticky; common
roots; many pores; dark grayish-brown (10YR 4/2)
clay films in larger pores in peds; 2- to 4-millimeters-
thick, brown (10YR 5/3) silt coats, light gray (100YR
7/2) dry, on ped faces; 5 percent coarse fragments;
neutral; clear, wavy boundary.

B21t—12 to 15 inches, dark-brown (10YR 4/3) heavy silt loam;
moderate, fine, subangular blocky structure; friable,
sticky; common roots; many pores that have clay
linings in larger pores; thin, grayish-brown (10YR
4/2) clay films on ped faces; 10 percent coarse frag-
ments; neutral; clear, wavy boundary.

1I1B22t—15 to 22 inches, dark grayish-brown (2.5Y 4/2) shaly
loam; few, small and medium, distinct dark yellow-
ish-brown mottles; moderate, coarse, prismatic
structure parting to moderate, medium and coarse,
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subangular blocky; firm, slightly sticky; few roots;
many pores; clay linings in medium and large pores;
thin continuous clay films on ped faces; 25 percent
shale and stone fragments; neutral; clear, wavy
boundary.

1IB23t—22 to 30 inches, dark grayish-brown (2.5Y 4/2) very
shaly loam; common, fine and medium, distinct dark
yellowish-brown and few, fine, faint grayish-brown
mottles; moderate, thick, platy structure; firm,
slightly sticky; few fine roots; many pores; clay
linings in medium and large pores; continuous clay
films on plate faces; 40 percent shale and stone
fragments; neutral; gradual, wavy boundary.

I11IC—30 to 60 inches, dark grayish-brown (2.5Y 4/2) very shaly
loam; many, fine, distinct brown mottles in upper
part, decreasing in number with increasing depth;
moderate, thick, platy structure; very firm; many
pores; clay linings in medium and large pores; 45
percent shale and stone fragments; moderately alka-
line (calcareous).

The solum ranges from 18 to 32 inches in thickness. Depth
to carbonates ranges from 15 to 32 inches. Depth to bedrock is
more than 40 inches. Content of coarse fragments ranges
from 5 to 25 percent in the A horizon and generally increases
with increasing depth. The C horizon is 15 to 50 percent
coarse fragments, by volume. These fragments are domi-
nantly limestone, hard shale, and fine-grained sandstone, but
in places they are gneiss, granite, and quartz.

The Ap and Al horizons range from very dark grayish
brown (10YR 3/2) to grayish brown (L0YR 5/2). Reaction
ranges from medium acid to neutral. A brown (10YR 5/3) A2
horizon is present in places, but it generally is destroyed by
plowing.

The B&A horizon ranges from brown (10YR 5/3) to dark-
brown (10YR 4/3) loam to heavy silt loam and from very pale
brown (10YR 7/3) to light-gray (10YR 7/2) dry silt that has
very fine sand coatings on the faces of peds. These coatings
range to as much as 4 millimeters in thickness.

The Bt horizon ranges from dark grayish brown (2.5Y 4/2)
to reddish brown (YR 5/3), and has common to many high-
chroma mottles and a few low-chroma mottles below a depth
of 20 inches. Chroma 2 in the Bt horizon is inherited from the
dark-gray shale and is not a result of poor drainage. The Bt
horizon is loam to heavy silt loam. Reaction in the Bt horizon
ranges from slightly acid to moderately alkaline, and most
commonly is neutral.

The C horizon ranges from dark grayish brown (2.5Y 4/2) to
dark reddish gray (5YR 4/2). It is firm or very firm, moder-
ately alkaline (calcareous) fine sandy loam, loam, or silt loam
glacial till.

Lima soils are closely associated with the well-drained
Honeoye soils, the somewhat poorly drained Kendaia soils,
and the poorly drained Lyons soils. All formed in similar
material.

Lima silt loam, 0 to 3 percent slopes (LtA).—This
level or nearly level soil is on hilltops from which
water drains slowly or on benches of side hills that
receive some runoff from adjacent higher lying soils.
Most areas are smaller than 20 acres, but a few areas
on broad hilltops are larger than 50 acres.

This soil has a profile similar to the one described
as representative of the series, but it is slightly
wetter and has distinct, bright-colored mottles in the
upper part of the subsoil in most places. Included in
mapping are small areas of Kendaia soils in shallow
depressions and drainageways. These somewhat
poorly drained soils make up as much as 15 percent of
some areas, and they delay tillage and harvesting
unless drained.

This soil is suited to crops, pasture, and trees. It is
well suited to most crops commonly grown in the
county, especially if the included wet spots are
drained. Erosion is not a problem on this soil. Capabil-
ity unit IIw-3; woodland suitability group 20l.

SOIL SURVEY

Lima silt loam, 3 to 8 percent slopes (LtB).—This
soil is gently sloping. It mainly has slopes of 8 to 5
percent, and individual slopes are uniform and
smooth. Larger areas are on broad hilltops. Most
areas are smaller than 30 acres, but a few areas are
larger than 100 acres. This soil has the profile de-
scribed as representative of the series.

Included with this soil in mapping are small areas
of somewhat poorly drained Kendaia soils in shallow
depressions and drainageways. These wetter soils
make up as much as 10 percent of some areas, and
they delay tillage and harvesting unless drained. Also
included are areas of Honeoye soils on small convex
knolls, but these have little effect on use and manage-
ment.

This soil is suited to crops, pasture, and trees. It is
well suited to most crops commonly grown in the
county, especially if the included wet soils are
drained. If this soil is used intensively for row crops,
erosion is a problem, especially on the longer slopes
and where runoff water concentrates. Crops on this
soil respond very well to good management. Capabil-
ity unit Ile-6; woodland suitability group 2o1.

Lockport Series

The Lockport series consists of moderately deep,
somewhat poorly drained, moderately fine textured
soils that formed in residuum of mixed glacial till and
residuum of soft, red clay shale, similar to the under-
lying bedrock. These soils are on relatively low up-
lands where relief is influenced by the underlying
bedrock.

In a representative profile the surface layer is
dusky-red silty clay loam 9 inches thick. Between
depths of 9 and 30 inches, the subsoil is mottled,
weak-red, very firm, plastic and sticky silty clay.
Between depths of 30 and 36 inches, the substratum
is weak-red, very firm shaly silty clay. Below a depth
of 36 inches and extending to a depth of 50 inches or
more is dusky-red, soft clay shale bedrock that has
greenish-gray streaks along vertical cracks.

Lockport soils have a seasonal high water table at a
depth of 6 to 12 inches. It is perched on the slowly
permeable or very slowly permeable subsoil and sub-
stratum. Root growth is limited mainly to the upper
18 to 24 inches of soil by wetness, and roots are
mostly along cracks in the subsoil. Available water
capacity is moderate. Lockport soils receive runoff
and seepage from adjacent higher lying soils, so crops
are less severely damaged by drought than associ-
ated, better drained soils. Lockport soils clod readily,
especially if they are plowed when too wet or too dry.
Satisfactory seedbeds are difficult to establish. Infil-
tration and permeability in this soil are slow or very
slow, and erosion is a hazard on the gentle slopes,
especially where runoff is received from adjacent
higher lying soils. The capacity of these soils to
supply nitrogen and phosphorus is medium, and the
capacity to supply potassium is high. Heavy texture
and wetness limit root growth, so plants cannot fully
utilize the soil’s natural fertility, and they respond
only moderately well to fertilizer. Areas that have
been drained are moderately well suited to crops and
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pasture. Wetness, slow permeability and very slow
permeability of the subsoil, and heavy texture are the
main limitations for most farm and nonfarm uses.

Representative profile of Lockport silty clay loam
from an area of Lockport and Brockport silty clay
loams, 0 to 6 percent slopes, in an idle, formerly
cultivated field in the town of Clay, 75 feet east of
Wetzel Road, 800 feet north of Buckley Road:

Ap—0 to 9 inches, dusky-red (2.5YR 8/2) silty clay loam, pale
red (2.5YR 6/2) dry; moderate, fine, angular blocky
structure; firm, sticky; many fine roots; few pores; 3
percent coarse fragments; neutral; abrupt, smooth
boundary.

B2t—9 to 30 inches, weak-red (10R 4/3) silty clay; few, fine,
distinet gray and yellowish-red mottles; strong,
coarse, prismatic structure parting to moderate, me-
dium and coarse, angular blocky; very firm, plastic
and very sticky; many fine roots along prism faces at
top, decreasing to few at bottom; few roots along
block faces; common pores; clay linings in medium
and large pores; thick, weak-red (10R 5/2) clay films
on prisms and ped faces; 2 percent coarse fragments;
neutral; clear, wavy boundary.

C—30 to 36 inches, weak-red (10R 4/4) shaly silty clay; moder-
ate, thick, platy structure; very firm, plastic; few
fine roots; common fine and medium pores; patchy,
light greenish-gray (5GY 7/1) clay linings in medium
pores; thick clay films on plate faces; 25 percent
shale fragments; mildly alkaline; clear, smooth
boundary.

R—36 to 50 inches, dusky-red (10R 3/4) clay shale bedrock;
weathered vertical eracks 1 to 4 feet apart that have
greenish-gray (5GY 6/1) streaks, Y/ato 1 inch wide, in
rock along each side of cracks; shale soft enough to
be cut with knife, mildly alkaline in upper part,
moderately alkaline (weakly calcareous) at depth of
48 inches.

The solum ranges from 18 to 36 inches in thickness. Depth
to bedrock ranges from 20 to 40 inches. Content of coarse
fragments, dominantly shale but including sandstone and
limestone, ranges from 0 to 35 percent by volume in the
solum, and the largest amounts of fragments are near the
bedrock.

The Ap horizon ranges from dusky red (2.5YR 3/2) to
grayish brown (10YR 5/2). Reaction in the A horizon ranges
from medium acid to neutral. An A2 horizon is present in
places where not destroyed by plowing. It ranges from gray-
ish brown (10YR 5/2) to weak red (10R 5/4) and contains
common to many distinct mottles.

The B horizon has hues of 10R to 5YR, values of 4 and 5,
and chromas of 3 to 6. Mottles in the B horizon are commonly
masked by red and range from few to many. They are high-
and low-chroma mottles. Ped faces in this horizon are coated
with clay films that have chroma of 2 or less. Texture of the
fine-earth fraction of the B horizon ranges from silty clay to
clay. Reaction in the B horizon ranges from slightly acid to
moderately alkaline.

The C horizon, if present, is weathered shale fragments
ranging from dusky red to reddish brown in color and from
clay loam to clay in texture of the fine-earth fraction. Reac-
tion in the C horizon ranges from mildly alkaline to moder-
ately alkaline. Bedrock is soft red shale, readily penetrated
with a spade, but it contains thin layers of hard sandstone,
limestone, and dolomite in places.

Lockport soils are mapped only in an undifferentiated
group with Brockport soils. Lockport soils are red and Brock-
port soils are gray; otherwise, they are very similar. Other
common associates are the moderately well drained Lairds-
ville soils that formed in similar material.

Lockport and Brockport silty clay loams, 0 to 6
percent slopes (LvB).—This undifferentiated group
consists of nearly level and gently sloping Lockport
and Brockport silty clay loams. Areas consist of one
or the other of these soils, or both. Both soils have the
profile described as representative of their respective

series. They are similar in all major features except
color. The Lockport soil has reddish color that is
inherited from red shale, and the Brockport soil has
colors of gray or greenish gray that are inherited
from the underlying shale. The underlying shale is
interbedded in many areas. These soils are on up-
lands where the relief is affected by the underlying
shale bedrock. They are in flats where runoff is slow
or on gently sloping areas where runoff accumulates.
Individual areas are irregular in shape or long and
narrow, and are smaller than 10 acres to larger than
20 acres.

Included with these soils in mapping are small
areas of similar but better drained Lairdsville soils.
They are on slight rises and slopes where runoff is
more rapid or does not accumulate to the degree that
it does on Lockport and Brockport soils.

The soils of this group are suited to crops, pasture,
and trees. Seasonal wetness is one of the major
limitations to farming. Erosion is a hazard on the
more sloping areas if they are cultivated and not
protected. If undrained, the soils are better suited to
hay and pasture crops of water-tolerant grasses and
legumes than to most other uses. If adequately
drained, they are suited to short-season crops. Be-
cause of the slowly permeable or very slowly permea-
ble subsoil, drainage generally is difficult to establish,
especially on the flatter areas. These soils clod or
puddle readily if tilled at the wrong moisture content.
Capability unit IIIw—4; woodland suitability group
3wl.

Lordstown Series

The Lordstown series consists of moderately deep,
well-drained, medium-textured soils. These soils
formed in thin deposits of glacial till or congelifrac-
tate derived mainly from the underlying sandstone,
siltstone, and shale bedrock. They are on uplands
where relief is influenced by the bedrock, and are at
the highest elevations, generally above 1,500 feet.

In a representative profile the surface layer is
dark-brown channery silt loam 5 inches thick. Be-
tween depths of 5 and 15 inches, the upper part of the
subsoil is brown and dark-brown, friable channery silt
loam. Between depths of 15 and 22 inches, the lower
part of the subsoil is friable, dark grayish-brown
channery silt loam that rests on fractured gray shale
and siltstone bedrock. The bedrock, at a depth of 39
inches, is massive gray sandstone.

In a few places Lordstown soils have a seasonal
high water table that is perched in the 2- to 3-inch
zone above the bedrock. In other places the water
table in the bedrock generally is at a depth of many
feet. The root zone consists mainly of the 20 to 40
inches of moderately permeable soil over the bedrock.
In places a few roots penetrate the upper part of the
fractured bedrock layer. These soils have moderate
available water capacity. Where slope permits, the soils
are suited to early tillage and grazing in spring. Their
capacity to supply nitrogen, potassium, and phosphorus
is medium. Unlimed areas are strongly acid or very
strongly acid. Depth to bedrock is one of the major
limitations for meny nonfarm uses.
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Representative profile of Lordstown channery silt
loam, sloping, in an idle field in the town of Fabius,
Highland Park, 50 feet south of Arab Hill Road, 1,760
feet east of the intersection of Kenyon Hollow Road:

Ap—0 to 5 inches, dark-brown (10YR 3/3) channery silt loam;
weak, fine and medium, granular structure; very
friable; many roots; 20 percent coarse fragments, 2
percent larger than 2 inches in diameter; strongly
acid; abrupt, smooth boundary.

B21—5 to 10 inches, brown (7.5YR 4/4) channery silt loam;
weak, fine, and medium, granular structure; friable;
many pores; common roots; 20 percent coarse frag-
ments, 2 percent larger than 3 inches in diameter;
strongly acid; clear. wavy boundary.

B22—10 to 15 inches, dark-brown (10YR 3/3) channery silt
loam; weak, fine and medium, granular structure;
friable; many pores; common roots; 25 percent
coarse fragments, 5 to 10 percent larger than 3
inches in diameter; medium acid; clear, wavy bound-

ary.

B3—15 to 22 inches, dark grayish-brown (10YR 4/2) channery
silt loam; weak, fine, subangular blocky structure;
friable; many pores; thin, patchy clay films in larger
pores; few roots; 30 percent coarse fragments, 25
percent larger than 38 inches in diameter; strongly
acid; clear, wavy boundary.

R—22 inches, fractured gray shale and siltstone bedrock
interspersed with some brown (10YR 4/3) silty fines;
few roots; gradual, wavy boundary to massive gray
sag:idstone bedrock below depth of 39 inches; strongly
acid.

The solum ranges from 20 to 36 inches in thickness. Depth
to bedrock ranges from 20 to 40 inches. Content of coarse
fragments averages 15 to 35 percent in the solum. These are
mostly flat angular stone fragments and flagstones. Some
subhorizons contain more than 35 percent coarse fragments,
but the average is less than 35 percent.

The Ap horizon ranges from grayish brown (10YR 5/2) to
very dark brown (10YR 3/3). The Al horizon in undisturbed
areas ranges from black (10YR 2/1) to very dark gray (10YR
3/1). A thin A2 horizon is commonly present. It ranges
from 0 to 4 inches in thickness and from light gray (10YR 7/2)
to white (10YR 8/1) in color. In unlimed areas reaction in the A
horizon is strongly acid to very strongly acid.

The B horizon ranges from brown (7.6YR 4/4) to dark
grayish brown (2.5Y 4/2). Texture of the fine-earth fraction of
the B horizon ranges from loam to silt loam,

The C horizon, where present, is dark grayish brown (10YR
4/2) to olive (5Y 5/4). Texture of the fine-earth fraction of the
C horizon is loam or silt loam and is 20 to 60 percent coarse
fragments. Reaction in the C horizon ranges from very
strongly acid to medium acid.

Lordstown soils are closely associated with the Arnot soils
that are shallow over bedrock, the deep, moderately well
drained Mardin soils, and the moderately shallow variant of
Mardin soils. All formed in similar material.

Some of the Lordstown soils in Onondaga County have a
darker colored B and C horizon than is defined in the range
for the series, but this difference does not influence their
usefulness or behavior.

Lordstown channery silt loam, sloping (LWC).—
This soil is on upland hilltops at higher elevations in
the county where relief is affected by the bedrock.
Many areas are large, and a few are larger than 100
acres. This soil has the profile described as represent-
ative of the series.

Included with this soil in mapping are small areas
of Arnot soils where the depth to bedrock is less than
20 inches and areas of Mardin soils where the depth
to bedrock is more than 40 inches. Also included are
areas of the moderately shallow variant of Mardin
and Volusia soils. In places these wetter inclusions
delay farming.

This soil is suited to crops, pasture, and trees.
Because it is at high elevations, climate limits the

selection of crops and the methods of farming. Root-
ing depth ranges from 20 to 40 inches, and plant
growth is generally better in the deeper areas. Flat
stone fragments hinder tillage and harvesting in
places. Runoff is moderate to rapid on the steeper
and longer slopes, and these areas are subject to
erosion if cultivated. Capability unit I111e-3; woodland
suitability group 301.

Lordstown-Arnot channery silt loams, moderately
steep (LXD).—These soils are on the upper parts of
hillsides on uplands where bedrock affects the relief.
Slopes range from 15 to 25 percent. The complex is
about 40 to 60 percent moderately deep Lordstown
soils and 25 to 40 percent shallow Arnot soils. Bedrock
outcrops are common. Areas are mostly long and
narrow and are as large as 50 acres. Included in
mapping are small areas of Mardin soils where depth
to bedrock is more than 40 inches and areas where
bedrock is at a depth of less than 10 inches.

These soils are suited to limited crops, pasture, and
trees. The use of modern machinery is difficult and
hazardous on these moderately steep slopes. The
hazard of erosion is severe if the soils are left without
protective cover. Tillage needs to be largely confined
to renovation for hay or pasture. Crop response is
spotty in places because of the variable depth to
bedrock over short distances. Capability unit IVe-3;
Lordstown soils in woodland suitability group 3r2 and
Arnot soils in woodland suitability group 4d1.

Lyons Series

The Lyons series consists of deep, poorly drained,
medium-textured soils that are high in content of
lime. These soils formed in calcareous glacial till or in
a combination of till and thin, relatively stone-free,
surficial alluvial deposits. They are in flats or depres-
sions on uplands where runoff is very slow or where
water accumulates.

In a representative profile the surface layer is very
dark gray silt loam 7 inches thick. Between depths of
7 and 22 inches, the upper part of the subsoil is
mottled, grayish-brown silt loam that is friable to
firm. Between depths of 22 and 34 inches, the lower
part of the subsoil is mottled, grayish-brown gravelly
loam that is friable. Between depths of 34 and 50
inches is a firm, gray, gravelly loam till substratum
that is strongly calcareous.

Unless drained, Lyons soils have a prolonged high
water table at or near the surface in spring and
during wet periods. It is perched on the slowly perme-
able or very slowly permeable substratum. The sub-
soill is moderately permeable. These soils, in their
natural state, generally cannot support farm machin-
ery before the first of June. Rooting depth is re-
stricted mainly to the upper 12 to 18 inches because
of wetness. Available water capacity is high. The
capacity of these soils to supply phosphorus and potas-
sium is generally medium. The supply of nitrogen is
high; but it is released slowly when the soils are cold
and wet, so crops respond well to applications of
nitrogen fertilizer. In unlimed areas reaction of the
surface layer is medium acid to neutral. Prolonged
wetness is the main limitation to farming. Prolonged
wetness and the slowly permeable or very slowly
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permeable substrata are the major limitations for
many nonfarm uses.

Representative profile of Lyons silt loam, in a
pasture in the town of Lafayette, 100 feet west of
Webb Road, 1,300 feet north of Amidon Road, 3,700
feet north of U.S. Highway 20:

Al1—0 to 7 inches, very dark gray (10YR 3/1) silt loam;
common, medium, distinet, dark-brown and dark red-
dish-brown root mottles; moderate, medium, granu-
lar structure; friable; many roots; 5 percent coarse
fragments; neutral; clear, wavy boundary.

B21g—7 to 11 inches, grayish-brown (10YR 5/2) silt loam;
common, medium, distinct yellowish-brown mottles
and dark-brown and dark reddish-brown root mot-
tles; moderate, medium, subangular blocky struc-
ture parting to moderate, medium, granular; friable;
common fine roots; 5 percent coarse fragments; neu-
tral; clear, wavy boundary.

B22g—11 to 22 inches, grayish-brown (10YR 5/2) silt loam;
common, fine and medium, distinct yellowish-brown
and light-gray mottles; few fine, distinet, dark-brown
and dark reddish-brown root mottles; weak, coarse,
subangular blocky structure; firm, slightly sticky;
few fine roots; common fine and medium pores; 10
percent coarse fragments; neutral; gradual, wavy
boundary.

11B3g—22 to 34 inches, grayish-brown (10YR 5/2) gravelly
loam; common, medium, distinet yellowish-brown
and few, medium, faint gray mottles; weak, medium

and coarse, subangular blocky structure; friable; few .

fine and medium pores; 15 percent coarse fragments;
mildly alkaline (weakly calcareous); gradual, wavy
boundary.

C—34 to 50 inches, grayish-brown (10YR 5/2) gravelly loam;
weak, thick, platy structure; firm; 25 percent coarse
fragr)nents; moderately alkaline (strongly calear-
eous).

The solum ranges from 20 to 40 inches in thickness. Depth
to carbonates ranges from 12 to 40 inches. Depth to bedrock is
more than 40 inches and is generally more than 6 feet.
Content of coarse fragments ranges from 5 to 30 percent
between depths of 10 and 40 inches and from 20 to 60 percent
below a depth of 40 inches. The upper 10 inches of soil
generally formed in local alluvium and is the only part that
either is generally free of coarse fragments or is less than §
percent by volume.

The Al and Ap horizons range from black (N 2/0) to dark
grayish brown (10YR 3/2). In unlimed areas reaction in the A
horizon ranges from medium acid to neutral.

The B horizon ranges from olive gray (5Y 4/2) to gray (5YR
6/1) and has higher chroma mottles ranging from few to
many. Texture of the fine-earth fraction ranges from fine
sandy loam to light clay loam. Reaction in the B horizon
ranges from slightly acid to moderately alkaline (calcareous).

The C horizon ranges from dark gray (5Y 4/1) to pinkish-
gray (5YR 6/2) with or without higher chroma mottles. Tex-
ture of the fine-earth fraction is fine sandy loam, loam, or silt
loam that is platy, firm, and moderately alkaline (calcareous).

Lyons soils are closely associated with the somewhat poorly
drained Kendaia, Appleton, and Darien soils. All formed in
similar material.

Lyons silt loam (Ly).—This level or nearly level soil
is in flats or depressions on uplands that receive
runoff or seepage from adjacent higher lying soils.
Most areas are smaller than 20 acres and only a few
areas are larger than 30 acres.

Included with this soil in mapping are small spots
of somewhat poorly drained Kendaia, Appleton, Dar-
ien, or Manheim soils on slight knolls or around the
edges of the mapped area. These better drained soils
make up as much as 20 percent of some areas, but
they have little effect on use and management. Also
included are small spots of very poorly drained Can-
andaigua soils or Palms muck in depressions or along

drainageways generally near the center of larger
mapped areas. These wetter soils make up as much as
15 percent of some areas, and they require extensive
drainage for crops.

If undrained, this soil is suited to short-season hay
crops, pasture, and trees. Only a few undrained areas
are used for crops. If adequately drained, this soil is
suited to most crops commonly grown in the county,
especially annual short-season row crops. This soil
responds readily to drainage if adequate outlets are
available. Capability unit IVw-3; woodland suitability
group 4wl.

Made Land, Chemical Waste

Made land, chemical waste (Ma) consists mainly of
bed areas of chemical waste material. It includes both
active beds on which waste is deposited and older
beds on which vegetation is becoming established.

The waste material is residue from various chemi-
cal products. It is pumped as a slurry into diked beds
where it is allowed to settle. The clear water or clear
solution, which contains sodium chloride and calcium
chloride, is then carefully drained off, and the mate-
rial is consolidated by further drying. The waste beds
are gradually built up to a predetermined height by
diking with an impervious core material and coating
the outside of the dike with gravel and soil material
on which vegetation is established. The enclosed area
is then filled by pumping in controlled amounts of
slurry, which is allowed to settle, drain, and dry.

The fresh waste material is about 50 percent cal-
cium carbonate, 11 percent calcium hydroxide, 11
percent calcium chloride, 9 percent sodium chloride,
5.5 percent silica, 4.5 percent calcium oxide, 4 percent
magnesium oxide, 2.5 percent calcium sulfate, and 2
percent aluminum and iron oxides (6). Reaction (pH)
is generally more than 10.

The residual material in the older beds, after drain-
ing and leaching, is about 68 percent calcium carbon-
ate, 1 percent calcium chloride, 11 percent silicon
dioxide, 12 percent calcium oxide, 7 percent magne-
sium oxide, and 2 percent calcium sulfate (6). Reac-
tion (pH) is 8.0 to 8.5.

This material has a siltlike texture and has little or
no structural development. It is moderately well
drained and somewhat poorly drained on the higher
terraces and somewhat poorly drained and poorly
drained on lower terraces near lake level. These
physical conditions are suitable for lime-tolerant
plants that can further tolerate somewhat impeded
drainage and reduced aeration (6). The material is
practically devoid of nitrogen, phosphorus, and potas-
sium.

Fertilizer test-plot results indicate phosphorus is
most limiting, but the best plant growth is secured by
using a complete fertilizer of a 1-2-1 ratio along with
such added organic matter as sewage sludge.

Vegetation begins to grow on the beds after 20 to 25
years. This length of time is needed for toxic salts to
leach from the top 1 to 2 feet of the beds.

The hazard of erosion and frost heaving on the
exposed beds are major factors in preventing estab-
lishment of vegetation. After adequate vegetative
cover is established, however, these hazards are elim-
inated or greatly reduced.
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Present vegetation on the older beds consists of
cottonwood and natural and European black alder
trees and wild carrot and sweetclover forbs. All of
these have roots at a depth of more than 1 foot. Many
kinds of grass and such trees as aspen and white
birch have roots at a depth of less than 1 foot.

These areas may have future potential for such
open-space uses as parks and golf courses. Part of the
older waste-bed area adjacent to the New York State
Fair Ground has been developed into a large parking
area, which is mainly used at the time of the State
Fair. Onsite investigation of areas is necessary to
determine use and management needs. Not assigned
to a capability unit or woodland suitability group.

Madrid Series

The Madrid series consists of deep, well-drained,
moderately coarse textured and medium-textured
soils. These soils formed in loamy glacial till fairly
high in content of sand. They are on upland till plains
and drumlins.

In a representative profile the surface layer is
brown to dark-brown fine sandy loam 9 inches thick.
Between depths of 9 and 19 inches, the upper part of
the subsoil 1s brown and reddish-brown, friable fine
sandy loam. Between depths of 19 and 42 inches, the
subsoil is firm, reddish-brown, slightly heavier fine
sandy loam. At a depth of 42 inches, the till substra-
tum is reddish-brown to weak-red, firm fine sandy
loam. A few gravelly and cobbly fragments are scat-
tered throughout the profile.

Normally the water table in Madrid soils is at a
depth of more than 36 inches, but in places it is at a
depth of about 36 inches for short periods in spring
and during wet periods. It is perched on the moder-
ately slowly permeable or slowly permeable substra-
tum. Roots of deep-rooted plants penetrate readily,
but the main rooting zone is in the upper 30 to 40
inches. This zone has moderate to high available
water capacity. Plants begin to show signs of wilting
after 10 to 15 rainless days. Madrid soils are early to
warm up. Their capacity to supply phosphorus is
medium, and to supply potassium and nitrogen, low
to medium. Most areas need lime. Crops respond very
well to fertilization. Madrid soils are among the best
soils in the county for many crops, including vegeta-
bles. They have few limitations for many nonfarm uses.

Representative profile of Madrid fine sandy loam, 2
to 8 percent slopes, in a grass meadow in the town of
Van Buren, 300 feet south of Conners Road, 1,350 feet
east of the intersection of Kingdom Road:

Ap—0 to 9 inches, brown to dark-brown (7.5YR 4/2) fine sandy
loam; weak, fine and medium, granular structure;
very friable; many fine pores; many roots; 5 percent
gravel; neutral; abrupt, wavy boundary.

B1-—9 to 19 inches, brown (7.5YR 5/4) fine sandy loam, grad-
inf with increasing depth to reddish brown (5YR
5/4); weak, fine and medium, granular structure;
friable; many fine pores; common roots; 5 percent
gravel; neutral; clear, wavy boundary.

B&A'2—19 to 23 inches, reddish-brown (5YR 5/3) fine sandy
loam; weak, fine and medium, subangular blocky
structure; friable; surrounding areas of slightly
darker, reddish-brown (5YR 4/3), slightly heavy fine
sandy loam weak, medium and coarse, subangular
blocky structure and !ie- to !einch-thick coats of
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pinkish-gray (7.5YR 7/2) fine sandy loam on ped
faces; firm; few fine pores; few roots; 5 percent
gravel, few cobbles; medium acid; clear, wavy bound-

ary.

B2t—23 to 42 inches, reddish-brown (2.5YR 4/4) fine sandy
loam; weak to moderate, coarse, angular blocky
structure; firm; thin patchy clay films on ped faces;
many pores; nearly continuous clay linings in larger
pores; few roots; many black nodules of rotted rock
or roots; 5 percent coarse fragments; common,
weathered or partly weathered gravel and cobbles;
slightly acid; gradual, wavy boundary.

C—42 to 74 inches, reddish-brown (2.5YR 4/4) to weak-red
(2.5YR 4/2) heavy fine sandy loam; weak, thick, platy
structure with thin, patchy clay films on plate faces;
firm; common pores; thin, discontinuous clay linings
in larger pores; very few roots; some lenticular
bodies of sandy clay loam as much as 4 inches thick
and 2 to 3 feet long; 5 percent coarse fragments;
common, weathered or partly weathered gravel and
cobbles; common black nodules; neutral in upper
part, moderately alkaline (calcareous) at a depth of
70 inches.

The solum ranges from 36 to 60 inches in thickness. Depth
to carbonates ranges from 36 to 84 inches. Depth to bedrock is
more than 40 inches and generally is more than 10 feet.
Content of coarse fragments ranges from 5 to 25 percent in
the solum below a depth of 10 inches. In places the upper 10
inches of the solum is stone free. Content of coarse fragments
ranges from 5 to 35 percent in the C horizon.

The Ap horizon ranges from dark brown to very dark
grayish brown. It has hues of 7.5YR to 2.5Y, values of 3 to 5,
and chromas of 2 and 3. Texture of the fine-earth fraction
ranges from fine sandy loam to loam. In undisturbed areas
the Al horizon ranges from 3 to 8 inches in thickness and is
very dark brown and brown to dark grayish brown. It has
hues of 7.5YR to 2.5Y, values of 2 to 4, and chromas of 2 and 3.
The A2 horizon, where present, has hues of 5YR to 2.5Y,
values of 4 to 6, and chromas of 3 and 4. Texture of the fine-
earth fraction ranges from fine sandy loam to light loam. In
unlimed areas reaction in the A horizons ranges from
strongly acid to neutral.

The A horizon distinctly interfingers into the B horizon,
resulting in A&B and B&A horizons. In this interfingering
zone, washed sand grains that have values of 6 and 7 and
chromas of 1 and 2 coat the B-horizon material.

The Bt horizon has hues of 2.5YR, value of 4 and 5, and
chromas of 3 and 4. Texture of the fine-earth fraction ranges
from fine sandy loam to light loam. Reaction in the B horizon
ranges from medium acid to neutral.

The C horizon ranges from weak red to dark grayish brown
in hues of 2.5YR to 2.5Y. Texture of the fine-earth fraction is
fine sandy loam or loam. Reaction in the C horizon ranges
from slightly acid to calcareous in the upper part and is
always calcareous below a depth of 84 inches.

Madprid soils are closely associated with the moderately well
drained Bombay and Hilton soils and the somewhat poorly
drained Appleton soils. All formed in similar material.

Madrid fine sandy loam, 2 to 8 percent slopes
(MdB).—This gently sloping or gently indulating soil
is on till plains where it receives little or no runoff
from adjacent higher lying soils. The slopes are con-
vex in shape. Areas of this soil range from small to
large in size, and some areas are larger than 100
acres. This soil has the profile described as represent-
ative of the series.

Included with this soil in mapping are small areas
of Hilton soils and Bombay soils in shallow depres-
sions or drainageways. These wetter soils make up as
much as 10 percent of some areas, and they delay
tillage in spring. Also included are a few small areas
of Howard soils in small outwash deposits.

This soil is suited to crops, pasture, and trees. It is
suited to most crops commonly grown in the county,
including vegetables. Crops respond to management



ONONDAGA COUNTY, NEW YORK 75

and fertilization. Runoff and hazard of erosion are
moderate on the longer slopes if they are farmed
intensively, so measures to control erosion are needed
for best response. Capability unit IIe-1; woodland
suitability group 201.

Madrid fine sandy loam, 8 to 15 percent slopes
(MdC).—This sloping soil generally is below less slop-
ing areas of Madrid fine sandy loam, from which it
receives runoff. Most areas are small, and only a
few are larger than 20 acres.

This soil has a profile similar to the one described
as representative of the series, but a few cropped
areas have a spotty appearance where the surface
layer is lighter in color and lower in organic-matter
content because of erosion.

Included with this soil in mapping are small areas
of Hilton soils at the bases of the slopes or in depres-
sions and drainageways. This wetter soil commonly
has surficial deposits of eroded soil material. This
deposited soil holds more water and is slow to dry out.
These wetter spots delay tillage in spring. Also in-
cluded are a few small areas of Howard or Palmyra
soils on outwash deposits.

This soil is suited to crops, pasture, and trees.
Runoff is rapid, and hazard of erosion is severe. If
used for crops, this soil needs intensive measures to
control runoff and erosion. Capability unit I1le-2;
woodland suitability group 201.

Madrid fine sandy loam, 8 to 15 percent slopes,
eroded (MdC2).—This sloping soil generally is below
less sloping areas of Madrid fine sandy loam, from
which it receives a large amount of runoff. This soil has
lost from 8 to 20 inches of the original material through
erosion in most places. Consequently it holds less water
and it is droughty. Most areas of this soil are small, and
only a few are larger than 20 acres.

This soil has a profile similar to the one described
as representative of the series, but the surface layer
is lighter in color and lower in content or organic
matter because of erosion. It also has a higher con-
tent of gravel and cobbles.

Included with this soil in mapping are small areas
of Hilton soils at the bases of slopes or in depressions
and drainageways. This wetter soil commonly has
deposits of eroded soil material. This deposited soil
holds more water and is slow to dry out, so these
wetter spots delay tillage in spring.

This soil is suited to limited crops, pasture, and
trees. Crop growth generally is variable, and the
more severely eroded spots show up as bald areas in
fields in many places. Runoff is rapid, and the hazard
of further erosion is severe. If it is used for crops, this
soils needs intensive measures to control runoff and
erosion. This soil generally is better suited to long-term
hay or pasture than to most other uses. Capability unit
IVe-1; woodland suitability group 2o1.

Madrid fine sandy loam, rolling (MdCK).—This soil
is on till plains where slopes are complex or side hills
and closely spaced drainageways. Most areas of this
soil are small, but a few are larger than 20 acres.

This soil has a profile similar to the one described
as representative of the series, but depth to the till
substratum is more variable in thickness from place
to place.

Included with this soil in mapping are small areas
of Hilton soil in depressions and drainageways. This
wetter soil makes up as much as 15 percent of some
areas, and it delays tillage and harvesting. Also
included are small areas of Howard or Palmyra soils
on small outwash deposits.

This soil is suited to limited crops, pasture, and
trees. Because of the short, complex slopes and haz-
ard of erosion, it is better suited to long-term hay
crops than to most other uses. Areas that have been
cropped intensively are moderately eroded to se-
verely eroded. The hazard of erosion ranges from
severe on the steeper slopes to moderate on the
knolls. Eroded material has accumulated in most of
the depressions. On many of the cropped fields, the
severely eroded spots show up as bald areas. Contour
measures to control erosion are difficult or impractical
to establish because of the short, complex slopes. Capa-
bility unit IVe-1; woodland suitability group 201.

Madrid gravelly loam, 2 to 8 percent slopes
(MgB).—This gently sloping soil is on smooth or undu-
lating till plains. Slopes are distinctly complex, ranging
from short to moderately long. Most areas of this soil
are smaller than 30 acres, but a few areas are larger
than 100 acres.

This soil has a profile similar to the one described
as representative of the series, but it has a gravelly
loam surface layer and is slightly more acid through-
out the surface layer and subsoil.

Included with this soil in mapping are small areas
of Bombay soils in shallow depressions and drainage-
ways. These wetter soils make up as much as 15
percent of some areas, and they delay tillage in
spring. Also included are small areas of Alton soils in
small gravel deposits.

This soil is one of the best soils in the county for
crops, pasture, and trees. It is well suited to most
crops commonly grown in the county, including vege-
tables. In places gravel and cobbles hinder tillage
harvesting of some crops. This soil can be tilled early
in the season, and crops respond well to management
and fertilization. Runoff is moderate on the longer
slopes. The hazard of erosion is moderate. Measures
to control runoff and erosion are needed in these
areas. Random drainage of wet spots is also beneficial
in some fields. Capability unit ITe-1; woodland suita-
bility group 201.

Madrid gravelly loam, 8 to 15 percent slopes
(MgC).—Many of the areas of this sloping soil that
have been intensively cultivated are moderately
eroded to severely eroded. Slopes are distinctly con-
vex in shape and generally are short. Areas generally
are long and narrow on the sides of low hills and
drumlins or on the side slopes of moderately deep
drainageways. Most areas of this soil are smaller
than 20 acres.

This soil has a profile similar to the one described
as representative of the series, but it has a gravelly
loam surface layer and is more acid throughout the
surface layer and subsoil, which are generally slightly
thinner.

Included with this soil in mapping are small areas
of Bombay soils in depressions or at the bases of the
slopes adjacent to drainageways. Also included are
small areas of Alton soils on small outwash deposits.
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This soil is suited to crops, pasture, and trees. Most
areas receive a large amount of runoff from adjacent
higher, less sloping areas of Madrid soils. Runoff is
rapid, and if the soil is intensively cropped, the haz-
ard of erosion is severe. Most cultivated areas need
intensive measures to control runoff and erosion.
Capability unit IIIe-2; woodland suitability group

201.

Manheim Series

The Manheim series consists of deep, somewhgt
poorly drained, medium-textured soils that formed in
glacial till. The till consists mostly of material derived
from very dark gray to black shale and limestone.
These soils are on upland till plains. .

In a representative profile the surface layer is very
dark brown silt loam 8 inches thick. Between depths
of 8 and 13 inches, the upper part Qf the subsoil is
dark-brown, friable silt loam that is mottled with
dark grayish brown, grayish brown, and dark yellow-
ish brown. Between depths of 13 and 22 inches, the
subsoil is very dark brown, friable heavy loam. Be-
tween depths of 22 and 36 inches, the subsoil is very
dark brown, friable light silty clay loam. Between
depths of 36 and 42 inches, the lower part of the
subsoil is friable, black gravelly heavy silt loam. The
substratum, between depths of 42 and 60 inches, is
very dark grayish-brown, friable gravelly silt loam.

Manheim soils have a seasonal hlgh water table; at
a depth of 6 to 12 inches that persists for a long time
in spring and during wet periods. Unless the soil is
drained, rooting depth is mainly in the top 18 to 30
inches. Available water capacity of this zone is moder-
ate to high, but more than enough moisture generally
is available for plant growth during the growing sea-
son. The capacity of these soils to supply phosphorus is
medium, and to supply potassium, high. The content of
nitrogen is high to medium, but it is released slowly in
spring when the soils are cold and wet, so plants
respond to applications of fertilizer containing nitro-
gen. Some areas need lime for best crop response;
others do not. Seasonal wetness is the main limitation
to farming as well as to man nonfarm uses.

Representative profile of Manheim silt loam, 3 to 8
percent slopes, in an idle, formerly cultivated field in
the town of Onondaga, 75 feet south of Howlett Hill
Road, 900 feet east of Harris Road:

Ap—0 to 8 inches, very dark brown (10YR 2/2) silt loam, very
dark grayish brown (10YR 3/2) crushed, dark grayish
brown (10YR 4/2) dry; moderate, fine and medium,
granular structure; friable, slightly sticky; many
fine roots; 10 percent coarse fragments; slightly
acid; abrupt, smooth boundary.

B21—8 to 13 inches, dark-brown (10YR 4/3) silt loam; common,
fine, faint dark grayish-brown and grayish-brown
mottles and few, medium, distinct dark yellowish-
brown mottles; moderate, fine, subangular blocky
structure; friable; common fine roots; few coarse
pores; very dark brown (10YR 2/2), thin, patchy clay
films on ped faces; 10 percent coarse fragments;
slightly acid; clear, wavy boundary.

B22t—13 to 22 inches, very dark brown (10YR 2/2) heavy
loam, dark grayish brown (10YR 4/2) dry; moderate,
medium, subangular blocky structure; friable,
slightly sticky; common fine roots; few fine pores
that have thin clay linings; thin clay films on ped
faces; 10 percent coarse fragments; neutral; clear,
wavy boundary.

B23t—22 to 36 inches, very dark brown (10YR 2/2) light silty
clay loam; moderate, medium, subangular and angu-
lar blocky structure; friable, slightly sticky; common
fine roots; few fine and medium pores that have thin
clay linings; thin clay films on ped faces, thicker
films in occasional indentations on ped faces; 10
percent coarse fragments, mainly semirounded
limestone gravel and stone fragments, few fine shale
chips; neutral; gradual, wavy boundary.

B3—36 to 42 inches, black (10YR 2/1) gravelly heavy silt loam;
few very dark brown (10YR 2/2) rotted shale chips;
weak, medium, subangular blocky structure; friable,
slightly sticky; very few fine roots; few fine pores
that have thin clay linings; 15 percent limestone
gravel and fragments; 10 percent black shale chips;
neutral; clear, wavy boundary.

C—42 to 60 inches, very dark grayish-brown (10YR 3/2) grav-
elly silt loam; very weak, thick, platy structure;
friable; 20 percent limestone fragments; 10 percent
shale fragments; moderately alkaline (calcareous).

The solum ranges from 25 to 45 inches in thickness and
commonly corresponds to the depth to carbonates. Depth to
bedrock is more than 40 inches. Content of coarse fragments
ranges from 5 to 35 percent in the solum and from 10 to 50
percent in the C horizon. The major coarse fragments are
limestone, and the secondary fragments are black and very
dark gray shale chips.

The Ap and Al horizons range from black (100YR 2/1) to
very dark grayish brown (2.5 3/2). Reaction in the A horizon
ranges from medium acid to neutral.

The B2t horizon is loam to light silty clay loam. The B3
horizon, where present, is similar in color and texture to the
lower part of the B2t horizon. Reaction in the B horizon
ranges from slightly acid to mildly alkaline, but the lower
part is weakly calcareous in some places.

The C horizon ranges in color from very dark brown (10YR
2/2) to very dark grayish brown (2.5Y 3/2) and in texture from
loam to very stony or very shaly silt loam. Reaction in the C
horizon is neutral to moderately alkaline (calcareous) in the
upper part and moderately alkaline (calcareous) below a
depth of 45 inches. In some places black shale bedrock is at a
depth of more than 40 inches.

Manheim soils are closely associated with the moderately
well drained and well drained Mohawk soils and the poorly
drained Lyons soils. All formed in similar material.

Manheim silt loam, 0 to 3 percent slopes (MhA).—
This level or nearly level soil is mainly in long,
narrow depressions on the till plains where it receives
considerable runoff from adjacent higher lying soils.
Most areas are smaller than 20 acres, and only a few
are larger than 30 acres.

This soil has a profile similar to the one described
as representative of the series, but in many places it
has a thicker surface layer because of deposition of
soil material from adjacent higher lying soils.

Included with this soil in mapping are small areas

of Lyons soils in the lowest depressions and along

drainageways. These wetter soils make up as much as
15 percent of some areas, and they delay tillage
unless drained. Also included are small areas of Mo-
hawk soils on slight rises and knolls.

Undrained, this soil is suited to short-season crops,
pasture, and trees. If adequately drained, it is well
suited to many crops commonly grown in the county,
especially annual row crops. These drained areas can
be used for nearly continuous row crops if they are
managed so as to maintain good soil structure. Capabil-
ity unit I1Iw-2; woodland suitability group 3wl.

Manheim silt loam, 3 to 8 percent slopes (MhB)—
This soil has gentle slopes that are mainly concave
in shape and mainly in the 3- to 5-percent range. The
areas generally are long and narrow on foot slopes
adjacent to depressions that have a north-south axis.
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These areas receive a large amount of runoff from
adjacent higher lying, better drained soils. Most areas
are smaller than 30 acres. This soil has the profile
described as representative of the series.

Included with this soil in mapping are small areas
of Mohawk soils on small convex knolls. In some
places these Mohawk soils make up as much as 25
percent of the mapped acreage, but have little signifi-
cance for use and management. Also included are
small areas of Lyons soils in the deeper depressions
and along drainageways. These wetter soils delay
tillage unless they are drained.

This soil is suited to short-season crops, hay, pas-
ture, and trees. If adequately drained, it is well suited
to most crops commonly grown in the county. If it is
used intensively for row crops, the hazard of erosion
is moderate, especially where runoff water from adja-
cent higher lying soils is allowed to concentrate. This
soil, therefore, needs measures to control runoff and
erosion in addition to drainage. Capability unit 11Iw-
2; woodland suitability group 3wil.

Manlius Series
The Manlius series consists of moderately deep,

well-drained to excessively drained, medium-textured

soils that formed in shaly till similar to the underly-
ing shale bedrock. These soils are on bedrock-con-
trolled landforms on uplands. They are mainly at
elevations above 1,500 feet. A few areas where acid
shales crop out are below 1,000 feet.

In a representative profile the surface layer is
shaly silt loam 7 inches thick. It is dark grayish
brown in the upper 4 inches and dark brown in the
lower 3 inches. Between depths of 7 and 10 inches, the
subsoil is friable, dark-brown shaly silt loam. Be-
tween depths of 10 and 19 inches, the subsoil is
brown, very friable very shaly silt loam. The substra-
tum, between depths of 19 and 23 inches, is a mass of
shale fragments interspersed with coatings and de-
posits of dark grayish-brown silt loam. The substra-
tum rests on olive-gray and very dark gray soft shale
bedrock at a depth of 23 inches.

Normally the water table in Manlius soils is at a
depth of more than 36 inches, but in a few places
where it is perched above the bedrock, it is at a depth
of about 36 inches. These soils are among the earliest
in the county to dry out in spring. Most rooting is in
the 20- to 40-inch zone above the bedrock. A few roots
extend to greater depths along cracks in the rock.
The soils are moderately permeable. Available water
capacity ranges from low to moderate. The capacity
of these soils to supply phosphorus is low to medium,
and to supply potassium and nitrogen, low. Manlius
soils are acid and need lime for best crop response.
Low natural fertility and available water capacity
are limitations to farming these soils. Depth to bed-
rock is a limitation for many nonfarm uses.

Representative profile of Manlius shaly silt loam, 2
to 6 percent slopes, in a formerly cultivated, idle area
in the town of Pompey, 100 feet north of Number 1
West Road, 4,160 feet west of Pompey Center Road,
and 3,500 feet east of Watervale Road on the east side
of the shale pit:

Apl—0 to 4 inches, dark grayish-brown (10YR 4/2) shaly silt

loam; weak, medium and fine, granular structure;
friable; many roots; 15 percent fine shale fragments;
very strongly acid; clear, smooth boundary.

Ap2—4 to 7 inches, dark-brown (10YR 3/3) shaly silt loam;
moderate, medium, granular structure; friable;
many roots; 15 percent fine shale fragments; very
strongly acid; clear, smooth boundary.

B21—7 to 10 inches, dark-brown (10YR 4/3) shaly silt loam;
weak, medium, subangular blocky structure; friable;
common roots; many pores; 20 percent shale frag-
ments; very strongly acid; clear, wavy boundary.

B22—10 to 19 inches, brown (10YR 4/3) very shaly silt loam;
weak, medium and fine, subangular blocky struc-
ture; very friable; common roots; many pores; 40
percent shale fragments; very strongly acid; grad-
ual, wavy boundary.

C—19 to 23 inches, mass of shale fragments that have dark
grayish-brown (10YR 4/2) silt loam deposits and
films between shale fragments; very weak, fine,
granular structure; very friable; few roots; many
fine and medium pores in thicker silt deposits;
brown (10YR 5/8) silt coats on vertically aligned
shale; 90 percent shale fragments; shale is dark olive
gray (5Y 3/2) to very dark gray (10YR 3/1) and has
weathered edges of yellowish red (5YR 4/6); very
strongly acid; gradual, wavy boundary.

R—23 inches, olive-gray (5Y 3/2) and very dark gray (10YR
3/1), soft sgale bedrock that can be cut with pick
but not spade; dark grayish-brown silt coats on verti-
cal joints and horizontal faces of shale strata de-
crease with increasing depth. Some shale has weath-
ered edges of dusky red (2.5YR 3/2) and yellowish red
(5Y 4/6) in upper part. Shale very strongly acid if
pulverized.

The solum ranges from 15 to 30 inches in thickness. Depth
to bedrock ranges from 20 to 40 inches. In some places a C
horizon is absent, and the solum rests on bedrock. Content of
coarse fragments, mainly shale, ranges from 15 to 35 percent
in the Ap horizon, generally increases with increasing
depth, and makes up 35 to 60 percent of the lower part of the
B horizon.

The A1 and Ap horizons have hues of 10YR to 2.5Y, values
of 3 and 4, and chromas of 1 to 3. In unlimed areas reaction in
the A horizon ranges from very strongly acid to medium acid.

The B horizon has hues of 10YR to 5Y, values of 4 to 6,
ranges from silt loam to loam. Reaction in the B horizon is
very strongly acid to medium acid.

TKe C horizon has hues of 10YR to 5Y, values of 3 to 5,
and chromas of 2 to 4. Texture of the fine-earth fraction be-
tween the shale fragments is silt, silt loam, or loam. Reaction
in the C horizon ranges from very strongly acid to medium
acid. Content of shale in the C horizon ranges from 50 to 90
percent.

Manlius soils are closely associated with the Lordstown
soils at higher elevations and Aurora soils at lower eleva-
tions. They formed in soft shale and are dryer and shalier
than Lordstown soils. They are better drained and more acid
than Aurora soils.

Manlius shaly silt loam, 2 to 6 percent slopes
(MnB).—This gently sloping soil is on broad, convex
hilltops. Areas range from 10 to 40 acres in size. It
has the profile described as representative of the
series. Included in mapping are small areas of some-
what poorly drained Volusia soils in shallow depres-
sions where water accumulates. These wetter soils
make up as much as 10 percent of some areas, and
they delay tillage in spring unless drained.

This soil is suited to crops, pasture, and trees. Most
areas are at about 1,300 feet elevation and are for-
ested or reforested. Because of the elevation, cropped
areas are better suited to short-season crops than to
most other uses. The hazard of erosion is moderate. If
this soil is used for row crops, measures are needed to
control erosion and runoff. Capability unit 1Ile-3;
woodland suitability group 3ol.
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Manlius shaly silt loam, 6 to 12 percent slopes
(MnC).—Many of the larger areas of this sloping or
rolling soil are on smooth hilltops where slopes are
distinctly convex. Some of the smaller areas are
rolling and have short, complex slopes between
depressions and closely spaced drainageways. Ero-
sion on this soil ranges from none to slight in forest
and in unplowed pastures and ranges to severe in
cultivated fields. Many of the severely eroded areas
have numerous gullies that have cut into the shale
bedrock. Areas range from small to large in size, and
a few areas are larger than 50 acres.

This soil has a profile similar to the one described
as representative of the series, but the depth to
bedrock is more variable from place to place.

Included with this soil in mapping are small areas
of Arnot and Farmington soils where the depth to
bedrock is less than 20 inches. These shallow soils
make up as much as 20 percent of some areas,
especially those that have been severely eroded. They
are very droughty and affect crop growth. Also in-
cluded are bedrock outerops and small areas of Lords-
town soils where strata of harder sandstone rock are
interbedded in the shale. A few small areas of Volusia
soils are included in depressions and along drainage-
ways. These wetter soils make up as much as 5
percent of some areas, and they delay tillage unless
drained.

This soil is suited to crops, pasture, and trees.
Runoffis rapid, and the hazard of erosion is severe. If
this soil is used for crops, intensive measures to
control erosion and runoff are needed. Most of this
soil that is at elevations above 1,500 feet and that was
cropped is now abandoned or has been reforested.
Capability unit IIIe-3; woodland suitability group
3o01. :

Manlius shaly silt loam, 12 to 18 percent slopes.

(MnD).—This moderately steep soil is commonly on
side slopes that receive runoff from gently sloping or
sloping Manlius soils. Many areas of this soil have
smooth, convex slopes; other areas are cut by numer-
ous closely spaced drainageways and have short,
complex slopes. Areas of this soil range from small to
large in size, and a few areas are larger than 50
acres.

This soil has a profile similar to the one described
as representative of the series, but it is more variable
in thickness to bedrock, and rock outcrops are com-
mon. Included in mapping are small areas of Arnot or
Lordstown soils where hard strata of acid sandstone
bedrock are interbedded in the soft shale. These soils
make up as much as 20 percent of some areas, but
they have little significance for use and management.

This soil is suited to hay, pasture, and trees. Runoff
is very rapid. If this soil is used for hay and pasture,
measures to control erosion and runoff are needed.
Where this soil is severely eroded, vegetation gener-
ally is thin and sparse, especially on west-facing
slopes. In these severely eroded areas, hay and pas-
ture production generally is poor even if the soil has
been limed and heavily fertilized. Tree growth on
these eroded areas, where reforested, is also gener-
ally slow. Capability unit IVe-3; woodland suitability
group 3r2.

SOIL SURVEY

Mardin Series

The Mardin series consists of deep, moderately well
drained, medium-textured soils that formed in glacial
till. The till is high in content of gray sandstone,
siltstone, and shale. These soils are on uplands at
elevations above 1,400 feet.

In a representative profile the surface layer is very
dark grayish-brown channery silt loam 4 inches thick.
Between depths of 4 and 12 inches, the upper part of
the subsoil is friable, dark yellowish-brown channery
silt loam. Between depths of 12 and 17 inches, the
subsoil is firm, mottled, light olive-brown channery
silt loam. Between depths of 17 and 21 inches is a
leached layer of firm, mottled, grayish-brown very
channery silt loam. Between depths of 21 and 58
inches, the lower part of the subsoil is a dense, firm
and brittle fragipan of mottled, dark grayish-brown
very channery silt loam. The substratum, between
depths of 58 and 72 inches, is very firm, dark grayish-
brown very channery silt loam that is weakly
calcareous.

Mardin soils have a seasonal high water table at a
depth of 15 to 24 inches. It is perched on the slowly
permeable or very slowly permeable fragipan. Root-
ing depth is confined mainly to the 15 to 24 inches of
soil above the fragipan. The available water capacity
of this zone is moderate to high. The capacity of these
soils to supply phosphorus, potassium, and nitrogen is
generally medium. In unlimed areas reaction in the
surface layer is strongly acid to medium acid. Sea-
sonal wetness and the limited root zone above the
pan are the main limitations to farming these soils.
Seasonal wetness and slow permeability or very slow
permeability of the fragipan and substratum are the
major limitations for many nonfarm uses.

Representative profile of Mardin channery silt
loam, 8 to 15 percent slopes, in a formerly cultivated,
reforested area in the town of Fabius, Highland Park,
300 feet north of Arab Hill Road, 200 feet east of
Kenyon Hollow Road:

Ap—0 to 4 inches, very dark grayish-brown (10YR 3/2) chan-
nery silt loam, dark brown (10YR 3/3) rubbed; weak,
fine and medium, granular structure; friable; many
fine roots; 20 percent angular stone fragments;
strongly acid; abrupt, smooth boundary.

B21—4 to 12 inches, dark yellowish-brown (10YR 4/4) chan-
nery silt loam; weak, medium and fine, granular
structure; friable; common fine roots; 20 percent
angular stone fragments; strongly acid; gradual,
wavy boundary.
to 17 inches, light olive-brown (2.5Y 5/4) channery
silt loam; many, medium, distinct dark yellowish-
brown (10YR 4/4) and strong-brown (7.5YR 5/6) and
few, fine, faint grayish-brown (2.5Y 5/2) mottles;
weak, fine, subangular blocky structure; firm,
slightly sticky; few fine roots; 25 percent angular
stone fragments; strongly acid; clear, wavy bound-
ary.

ITA'2—17 to 21 inches, grayish-brown (2.5Y 5/2) very chan-
nery silt loam; many, medium and coarse, prominent
strong-brown (7.5YR 5/8) and medium, faint light-
gray to gray (10YR 6/1) mottles; weak, thick, platy
structure; firm, slightly sticky; many fine and me-
dium pores; few fine roots; 40 percent shale and
angular stone fragments; strongly acid; clear, wavy
boundary.

I1IB’x1—21 to 39 inches, dark grayish-brown (2.5Y 4/2) very
channery silt loam; many, medium, distinct dark

B22—12
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yellowish-brown (10YR 4/4) and gray (5Y 5/1) mot-
tles; moderate, very coarse (16 to 18 inches wide)
prismatic structure parting to weak, very thick,
platy; firm, brittle; prisms separated by Y4 to Va-
inch-wide, friable silt that has light-gray (5Y 6/1)
centers and strong-brown (7.5YR 5/8) borders; few
fine roots in silt between prisms; common fine and
medium pores; 40 percent stone and shale frag-
ments; medium acid; clear, wavy boundary.
IIB'x2—39 to 58 inches, dark grayish-brown (2.5Y 4/2) very
channery silt loam; few, fine, faint light olive-brown
(2.,5Y 5/4) and yellowish-brown (10YR 5/4) mottles;
weak, thick, platy structure; firm, brittle; few fine
and medium pores; few, thin, patchy clay films on
plate faces and in larger pores; 50 percent angular
stone fragments; neutral; gradual, wavy boundary.
to 72 inches, dark grayish-brown (2.5Y 4/2) very
channery silt loam; weak, platy structure; very
firm; 50 percent angular stone fragments; moder-
ately alkaline (weakly calcareous).

The solum ranges from 40 to 60 inches in thickness where
depth to bedrock is more than 60 inches. Depth to the Bx
horizon ranges from 15 to 24 inches. Depth to bedrock is more
than 40 inches and commonly is more than 10 feet. Content of
coarse fragments ranges from 10 to 30 percent in horizons
above the Bx horizon and from 20 to 60 percent in the Bx and
C horizons. The coarse fragments are small, flat, angular
stone fragments, flagstones, gravel, stones, boulders, and
shale fragments.

The Ap horizon has hues of 2.5Y to 10YR, values of 3 to 5,
and chromas of 2 and 8. Undisturbed soils have an Al horizon
2 to 5 inches thick that has hues of 2.5Y to 10YR, values of 2
to 4, and chromas of 1 to 3. In unlimed areas, reaction in the
A horizon is strongly acid to medium acid.

The B2 horizon has hues of 2.5Y and 7.5YR, values of 4 and
5, and chromas of 4 to 6. The fine earth is loam or silt loam. In
unlimed areas reaction is strongly acid to medium acid.

The A’'2 horizon has hues of 10 YR to 2.5YR, values of 5 and
6, and chromas of 2 and 3. High-chroma mottles are present
in places. The fine earth is loam or silt loam. Reaction ranges
from strongly acid to medium acid.

IIC—58

The Bx horizon has hues of 10YR to 2.5Y, values of 4 and 5,

and chromas of 2 to 4. Mottles range from few to many. The
fine-earth fraction of the Bx horizon ranges from loam to silt
loam. Consistence is firm or very firm and brittle. Reaction of
the Bx horizon ranges from medium acid to neutral.

The C horizon is similar to the Bx horizon, but it has
mottles that decrease in size and quantity with increasing
depth. Reaction of the C horizon is mildly alkaline to moder-
ately alkaline (calcareous).

Mardin soils are closely associated with the somewhat
poorly drained Volusia soils and formed in similar material.
They are also near the well-drained Lordstown soils and the
Mardin soils, moderately shallow variant. Mardin soils are
deeper over bedrock than Lordstown soils and Mardin soils,
moderately shallow variant.

Mardin channery silt loam, 2 to 8 percent slopes
(MoB).—This gently sloping soil is mainly on convex
hilltops from which runoff is somewhat slow. A few
areas on valley sides accumulate some runoff. Areas
of this soil range from less than 10 acres to more than
50 acres in size, and a few areas are larger than 100
acres. Included in mapping are small areas of Volusia
soils in shallow depressions and drainageways. These
wetter soils make up as much as 15 percent of some
areas, and they delay planting in spring.

This soil is suited to crops, pasture, and trees.
Slight wetness in places delays planting briefly, and
the shorter growing season limits crop selection to
some extent. Stone fragments hinder tillage and har-
vesting in places. The hazard of erosion is slight to
moderate if the soil is cultivated and not protected,
particularly on the longer slopes. Capability unit Ile-
4; woodland suitability group 3ol.
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Mardin channery silt loam, 8 to 15 percent slopes
(MoC).—Most areas of this sloping soil are on smooth,
convex-shaped hillsides that accumulate some runoff
from adjacent higher lying soils. A few areas are on
rolling hilltops or on hillsides where slopes are short
and complex. Areas are variable in size, ranging from
less than 10 acres to more than 50 acres, but a few
areas are larger than 100 acres. This soil has the
profile described as representative of the series.

Included with this soil in mapping are small areas
of Volusia soils in depressions and drainageways.
Also included are a few small areas of the moderately
shallow variant of Mardin, Lordstown, and Manlius
soils where bedrock is at a depth of less than 40
inches. Other inclusions are severely eroded areas
that have lost from 6 to 12 inches of the original
surface layer and have a browner surface layer that
has lower organic-matter content and a larger
amount of angular stone fragments on the surface.
The depth to the fragipan is correspondingly shal-
lower, and runoff generally is rapid; consequently,
these severely eroded soils are very droughty.

This soil is suited to crops, pasture, and trees. The
hazard of erosion is moderate to severe if it is culti-
vated and not protected. Slight wetness in places
delays planting briefly. Cropped areas, especially
those that have long slopes, need intensive measures
to control erosion and runoff. Capability unit I1Ie-5;
woodland suitability group 301l.

Mardin channery silt loam, 15 to 25 percent.
slopes (MoD).—This moderately steep or hilly soil is
mainly in hillsides and valley sides where slopes are
smooth to complex. The complex slopes generally
have closely spaced drainageways. A few areas are on
hilltops where slopes are short and complex. Most
areas of this soil are smaller than 20 acres. A few are
larger than 50 acres.

This soil has a profile similar to the one described
as representative of the series, but it generally has
fewer mottles in the upper part of the subsoil.

Included with this soil in mapping are areas of soils
where erosion ranges from slight in unplowed, for-
ested areas to severe on cropped or formerly cropped
areas. Also included are small areas of Volusia soils
around seep spots and in depressions and a few small
areas of the moderately shallow variant of Mardin,
Lordstown, and Manlius soils where the depth to
bedrock is less than 40 inches.

This soil is suited to crops, pasture, and trees. If it
is cropped, it is better suited to long-term hay crops
than to most other uses. The steep slopes are hazard-
ous to the use of machinery. Runoff is rapid and the
hazard of erosion is severe if the soil is left unpro-
tected. Capability unit IVe-6; woodland suitability
group 3r2.

Mardin soils, steep (MPE).—These soils are on hill
and valley sides. Slopes range from 25 to 45 percent.
Common to many flagstones and boulders are on
the surface in places. These soils have a profile similar
to the one described as representative of the series, but
the subsoil is less mottled, and they are better drained.
Included in mapping are small areas of Lordstown or
Manlius soils where the depth to bedrock is less than
40 inches.
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These soils are suited to pasture or trees. Pasture is
generally of low quality because the slopes are too
steep for mowing and fertilization. Capability unit
Vle-1; woodland suitability group 3r4.

Mardin Series, Moderately Shallow Variant

The Mardin series, moderately shallow variant,
consists of moderately deep, moderately well drained,
medium-textured soils that have a dense fragipan at
a depth of 15 to 24 inches. These soils formed in thin
till deposits derived mainly from local sandstone,
siltstone, and shale. They are on uplands where the
underlying bedrock affects the relief. Elevations are
mainly more than 1,700 feet.

In a representative profile the surface layer is
channery silt loam 7 inches thick. It is very dark
brown in the top 3 inches and very dark grayish
brown in the lower 4 inches. Between depths of 7 and
14 inches, the upper part of the subsoil is yellowish-
brown to brown, friable channery silt loam. Between
depths of 14 and 19 inches is a leached layer of
mottled brown, friable channery silt loam. Between
depths of 19 and 28 inches, the lower part of the
subsoil is a firm, brittle fragipan of mottled, olive-
brown channery silt loam. Gray sandstone bedrock is
at a depth of 28 inches.

These soils have a seasonal high water table at a
depth of 15 to 24 inches that is perched on the very
slowly permeable or slowly permeable fragipan. Root-
ing depth is confined mainly to the upper 15 to 24
inches above the fragipan. This zone has moderate to
high available water capacity. The capacity of these
soils to supply nitrogen, phosphorus, and potassium is
medium. In unlimed areas the reaction of the surface
layer is strongly acid to medium acid. Seasonal wet-
ness and the relatively shallow root zone above the
fragipan are the principal limitations to farming
these soils. Also, the length of the growing season at
high elevations generally is a limitation. Seasonal
wetness, slow permeability or very slow permeability
of the fragipan, and depth to bedrock are limitations
for many nonfarm uses.

Representative profile of Mardin channery silt
loam, moderately shallow variant, 2 to 6 percent
slopes, in a brushy, reforested area in the town of
Fabius, 200 feet east of Highland Park Road, 400 feet
north of the powerline, 9,000 feet south of State Route
80:

Apl—O0 to 38 inches, very dark brown (10YR 2/2) channery silt
loam, very dark grayish brown (10YR 3/2) crushed;
moderate, fine, granular structure; very friable;
many roots; 20 percent coarse fragments; strongly
acid; clear, wavy boundary.

Ap2—3 to 7 inches, very dark grayish-brown (10YR 3/2)
channery silt loam, dark brown (10YR 3/3) crushed;
moderate, medium, granular structure; friable;
many roots; 20 percent coarse fragments; strongly
acid; clear, wavy boundary.

B2—17 to 14 inches, yellowish-brown (10YR 5/4) channery silt
loam fading to brown (10YR 5/3) at bottom; weak,
medium, subangular blocky structure; friable; many
roots; many pores; 20 percent coarse fragments;
strongly acid; clear, wavy boundary.

A'2—14 to 19 inches, brown (10YR 5/3) channery silt loam;
common, medium, distinct ge]lowish-brown (10YR
5/6) and light olive-brown (2.5Y 5/4) and few, fine,
distinct light brownish-gray (2.5Y 6/2) mottles; weak,

thin, platy structure; friable; grayish-brown (2.5Y
5/2) silt coats on plate faces; common roots; few fine
pores; 25 percent coarse fragments; medium acid;
clear, wavy boundary.

B'x—19 to 28 inches, olive-%rown (2.5Y 4/4) channery silt
loam; common, medium, distinct yellowish-brown
(10YR 5/4) and grayish-brown (10YR 5/2) mottles;
moderate, very coarse, prismatic structure parting
to weak, medium and thick, platy; firm, brittle;
prisms separated by Va- to ¥¢inch wide silt streaks
that have centers of grayish brown (2.5Y 5/2) and
borders of strong brown (7.5YR 5/6); few fine roots
along prism faces; few fine and medium pores in
prisms with patchy clay linings in larger pores; 30
percent coarse fragments; medium acid at top,
slightly acid at bottom; abrupt, wavy boundary.

R—28 inches, gray sandstone bedrock that has horizontal
strata Yz inch to 4 inches thick.

The solum ranges from 20 to 40 inches in thickness and
corresponds to the depth to bedrock. Depth to the Bx horizon
ranges from 15 to 24 inches. This horizon has a minimum
thickness of 2 inches over the bedrock, and it is mainly more
than 6 inches thick.

The Ap horizon ranges from very dark grayish brown (2.5Y
3/2) to brown (10YR 5/3). In unlimed areas reaction ranges
from strongly acid to medium acid.

The B2 horizon is typically yellowish brown (10YR 5/4 or
5/6), but ranges from light olive brown (2.5Y 5/6) to dark
brown (7.5YR 4/4). It is silt loam or loam that is 10 to 30
percent coarse fragments. Structure in the B2 horizon is
weak, subangular blocky or granular. In unlimed areas reac-
tion ranges from strongly acid to medium acid.

The A’2 horizon ranges from grayish brown (10YR 5/2) to
light brownish yellow (2.5Y 6/4) with none to common, higher
chroma mottles and few, low-chroma mottles in the matrix
with chromas higher than 2. It is fine sandy loam to silt loam
that is 10 to 30 percent coarse fragments. Structure is weak,
platy or blocky, or the material is massive. Consistence of the
A’2 horizon is friable or firm and brittle. Reaction is strongly
acid or medium acid.

The Bx horizon ranges from dark grayish brown (10YR 4/2)
to light olive brown (2.5Y 5/4), and mottles are few or common,
faint or distinct. It is loam or silt loam that is 20 to 50 percent
coarse fragments. Structure of the Bx horizon is weak or
moderate, very coarse, prismatic, with tongues /s to 1 inch
wide separating prisms. The material in tongues is silt or
very fine sand and is gray or grayish brown with distinct
streaks or mottles of strong brown to yellowish brown. Struc-
ture is massive inside prisms or is weak, platy, or blocky.
Consistence is firm or very firm and brittle. Reaction 1s
medium acid to neutral.

Mardin soils, moderately shallow variant, are closely asso-
ciated with the somewhat poorly drained Volusia soils, mod-
erately shallow variant, and the well-drained Lordstown soils
which formed in similar material. They are also associated
with the deep Mardin soils, which formed in deep till.

Mardin channery silt loam, moderately shallow
variant, 2 to 6 percent slopes (MrB).—This gently
sloping soil is on convex hilltops that receive little or
no runoff from adjacent higher lying soils. Elevations
are mainly more than 1,700 feet. This soil has the
profile described as representative of the series.

Included with this soil in mapping are small areas
of wetter Volusia soils, moderately shallow variant.
Al.slo included are areas of well-drained Lordstown
soils.

This soil is suited to crops, pasture, and trees. Much
of the acreage is reforested. Crop yields are mainly
limited by the shallow rooting depth above the fragi-
pan and the shorter growing season at the high
elevations. Capability unit Ile—4; woodland suitability
group 3ol.

Mardin channery silt loam, moderately shallow
variant, 6 to 18 percent slopes (MrC).—This sloping
soil is on the upper parts of hillsides that receive
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runoff from adjacent higher lying soils. Elevations
generally are more than 1,700 feet.

This soil has a profile similar to the one described
as representative of the series, but the depth to the
fragipan is more variable from place to place. In-
cluded in mapping are small areas of well-drained
Lordstown soils,

This soil is suited to crops, pasture, and trees. Most
of the acreage that has been cleared and used for
crops is reforested. Crop suitability is limited by
shallow rooting depth above the fragipan and by the
shorter growing season at the high elevations. Capa-
bility unit I1le-5; woodland suitability group 3ol.

Martisco Series

The Martisco series consists of very poorly drained,
shallow muck deposits over white, gray, or pink,
strongly calcareous silty marl. These soils formed in
thin organic deposits in marshy depressions where
water charged with lime precipitated the underlying
marl. They are in marshy depressions on lake plains,
outwash plains, and till plains. In some places they
are also in depressions on flood plains.

In a representative profile the surface layer is’

black granular muck 13 inches thick. It is underlain
by light brownish-gray, friable marl that extends to
depths of more than 40 inches. Common white shell
fragments are throughout the marl.

Unless drained, Martisco soils have a prolonged
high water table at or near the surface 8 to 10 months
of the year. Water generally is ponded for the wettest
6 months of the year. Rooting depth is limited to the
mucky surface, and few or no roots penetrate the
strongly calcareous marl. This root zone has moder-
ate to high available water capacity. Martisco soils
need drainage if used for crops or pasture. If ade-
quately drained, the supply of nitrogen is high in
these soils, because the muck oxidizes and releases
nitrogen. The capacity to supply phosphorus and
potassium is generally low. Martisco soils seldom
need lime, and in most places, they contain too much
lime, which is toxic to some plants. The principal
limitations to farming are wetness, shallowness of the
muck, low position that makes drainage outlets diffi-
cult to establish, and high lime content of the marl.
Prolonged wetness and poor stability are major limi-
tations for many nonfarm uses.

Representative profile of Martisco muck from an
area of Martisco and Warners soils in the town of
Manlius, 400 feet west of Pools Brook Road, 1,500 feet
north of Kinderhook Road, in a stand of northern
white-cedar:

021—13 to 6 inches, black (5YR 2/1) decomposed organic
material; moderate, medium, granular structure; fri-
able; many roots; 20 percent silt; neutral; abrupt,
smooth boundary.

022—6 inches to 0, black (5YR 2/1) decomposed organic mate-
rial; weak, coarse, subangular blocky structure part-
ing to weak, coarse, granular; friable; common roots;
5 percent silt; neutral; abrupt, smooth boundary.

C—0 to 40 inches, light brownish-gray (10YR 6/2) marl; mas-
sive; friable; common white shell fragments.

The organic surface layer ranges from 8 to 16 inches in
thickness. Depth to bedrock is more than 40 inches and
generally is more than 10 feet.

The 02 horizon ranges from black (N 2/0 and 5YR 2/1) to

very dark brown (10YR 2/2). Structure ranges from weak,
fine, granular to moderate, coarse, subangular blocky. Con-
sistence is friable or firm. Reaction of the 02 horizon ranges
from slightly acid to moderately alkaline. Content of mineral
material ranges from 0 to 60 percent of silt, very fine sand, or
fine sand. The organic horizons are commonly continuous
vertically, but in some places there are alternating thin
strata of organic material and marl.

The C horizon ranges from gray (N 5/0) to white (10YR 8/2).
The marl is silt or silt loam. Structure ranges from granular
to subangular blocky, or the material is massive. Consistence
is friable or firm. Reaction of the C horizon is moderately
alkaline (very strongly calcareous). In some places a mineral
IIC horizon ranging in texture from silty clay to fine sand is
at a depth of more than 40 inches below the organic surface
layer. It is massive or single grained. Consistence is loose.to
firm. In some places the IIC horizon is overlain by a 1- to 6-
inch-thick layer of coprogenous earth.

Martisco soils are closely associated with Edwards and
Warners soils. All formed in similar material. Martisco soils
have thinner deposits of muck over marl than Edwards soils.
They have a mucky surface layer instead of the mineral
surface layer of the poorly drained and very poorly drained
Warners soils.

Martisco and Warners soils (Ms).—This undifferen-
tiated group consists of level Martisco muck and
Warners soils. Areas consist of Martisco soils or War-
ners soils, and a few areas are made up of both soils.
These Martisco and Warners soils have the profile
described as representative of their respective series.
These soils are in low, level areas on slackwater
bottom lands and in depressions on lake plains, out-
wash plains, and till plains. Individual areas are
irregular in shape and range from less than 10 acres
to more than 50 acres in size. Many of the larger
areas are near Cross Lake and along the slackwater
bottom lands of the Seneca River and some of the
major streams that flow from the limestone forma-
tions in the north-central part of the county.

Included with these soils in mapping are small
areas of Edwards muck where the muck is more than
16 inches deep over the marl. Also included are small
areas of Weaver soils on slightly higher knolls on
flood plains or along the borders of streams. These
inclusions make up as much as 15 percent of some
areas, but they have little effect on use and manage-
ment.

Most areas of these soils are undrained and are in
swamp woods or low-quality pasture, or are idle. Only
a few.areas are drained and used for crops. The crops
are mainly hay or such row crops as corn and snap-
beans, which appear able to tolerate the high content
of lime. A few areas, however, are used for such muck
crops as lettuce and onions. Maintaining a drainage
system, reducing the rate of subsidence of the muck,
and controlling soil blowing are the main concerns of
management on these soils if they are used for crops.
Capability unit Vw-1; woodland suitability group 5wl.

Minoa Series

The Minoa series consists of deep, somewhat poorly
drained, moderately coarse textured soils that formed
in lacustrine or eolian deposits of fine sand and very
fine sand. These soils are at intermediate elevations
on the lake plains.

In a representative profile the surface layer is very
dark grayish-brown fine sandy loam 10 inches thick.
Between depths of 10 and 38 inches is a subsoil of
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loamy very fine sand. The upper 4 inches is mottled,
brown and is very friable. The next 8 inches is
mottled, reddish brown and is firm in place, but it is
very friable when removed. The lower 16 inches of the
subsoil is mottled, grayish brown and is friable, but it
also contains two thin 1- and 2-inch bands of mottled,
dark-brown fine sandy loam that have firm consist-
ence. The substratum, between depths of 38 and 60
inches, is slightly firm, mottled, light brownish-gray
fine sand and very fine sand that has thin bands of
brown silt.

In spring and during periods of wetness, Minoa
soils have a seasonal high water table that fluctuates
to within 6 to 12 inches of the surface through
moderately permeable soil layers. If undrained, these
soils are generally too wet to be plowed until the
middle of May or early in June. Crops respond well to
artificial drainage, but the sandy subsoil and substra-
tum layers flow readily if they are saturated, and the
sand plugs tile lines and ditches unless preventive
measures are used. Unless drained, rooting depth is
mainly in the upper 24 to 30 inches. This zone has a
moderate to high available water capacity, but gener-
ally more than enough water is available during the
growing season. The capacity of these soils to supply
phosphorus is low to medium; to supply potassium,
low; and to supply nitrogen, medium. Most areas of
Minoa soils need lime. Wetness is one of the main
limitations to farming. Wetness and poor stability are
the main limitations for many nonfarm uses.

Representative profile of Minoa fine sandy loam, 0
to 2 percent slopes, in a formerly cultivated, idle field
in the town of Manlius, 800 feet east of Fremont
Road, 2,050 feet south of the New York State Thru-
way, 500 feet north of the private road, 900 feet north
of Butternut Creek:

Ap—O0 to 10 inches, very dark grayish-brown (10YR 3/2) fine
sandy loam; weak, medium, granular structure; very
friable; many roots; strongly acid; abrupt, smooth
boundary.

B21—10 to 14 inches, brown (10YR 5/3) loamy very fine sand;
few, fine, distinct dark yellowish-brown and few,
fine, faint grayish-brown mottles; very weak, very
fine, granular structure; very friable; common roots;
many pores; strongly acid; clear, smooth boundary.

B22—14 to 22 inches, reddish-brown (5YR 4/3) loamy very fine
sand; many, medium, distinct yellowish-red (5YR
4/6), reddish-gray (5YR 5/2), and dark yellowish-
brown (10YR 4/4) mottles; weak, medium, platy struc-
ture parting to weak, very fine, subangular blocky;
firm in place, very friable when removed; few fine
roots; common fine and medium pores; medium acid;
clear, smooth boundary.

B3—22 to 38 inches, grayish-brown (10YR 5/2) loamy very fine
sand; many, medium, distinct dark yellowish-brown
(10YR 4/4) and yellowish-brown (10YR 5/6) mottles;
very weak, medium, platy structure to massive;
friable; few fine roots; few fine pores; 2 bands of
lamellae, 1 inch and 2 inches thick, respectively, of
dark-brown (10YR 4/3) fine sandy loam; common,
fine, distinet grayish-brown and dark yellowish-
brown mottles; massive; firm; few fine roots; few
medium pores that have patchy clay linings; medium
acid; clear, wavy boundary.

C—38 to 60 inches, light brownish-gray (10YR 6/2), weakly
stratified very fine and fine sand that has thin
bands, /4 to /2 inch thick, of brown (10YR 5/3) silt;
common, medium, distinct yellowish-brown and dark
yellowish-brown mottles that decrease in size and
number with increasing depth; massive; slightly
firm in place, very friable when removed; slightly

acid at depth of 40 inches, neutral at depth of 50
inches.

The solum ranges from 26 to 40 inches in thickness. Depth
to free carbonates is more than 40 inches and is as much as 72
inches in places. Depth to bedrock is more than 40 inches and
generally is more than 10 feet. The solum is generally free of
coarse fragments, but contains as much as 5 percent, by
volume, in places.

Undisturbed soils have an Al horizon 3 to 6 inches thick
that is very dark grayish brown (10YR 3/2) to black (10YR
2/1). A thin A2 horizon, 1 to 4 inches thick, that has hues
of 2.5Y to 5YR, value of 5, and chromas of 2 or 3 is present in
places, but is generally destroyed by plowing. The Ap horizon
ranges from very dark grayish brown (2.5Y 3/2) to dark
reddish brown (5YR 3/2). In unlimed areas reaction ranges
from strongly acid to neutral.

The B2 and B3 horizons have hues of 5YR to 2.5Y, values of
4 and 5, and chromas of 2 to 4. Where chroma of the matrix is
more than 2, there are few to common, fine and medium
mottles that have chroma of 2 or less. Chroma of 2 in the
matrix is a result of inherited colors and is not a result of
wetness., The B2 and B3 horizons are very fine sandy loam to
loamy very fine sand. Reaction in the B horizon ranges from
strongly acid to neutral. In places the B2 and B3 horizons
contain thin bands or lamellae, but the aggregate total of
these bands to a depth of 40 inches is less than 6 inches.

The C horizon is weakly stratified to prominently stratified
very fine sand and fine sand, and has thin bands of silt and
scattered thin bands of clay below a depth of 40 inches. In
some places it contains gravel strata below a depth of 40
inches. Reaction in the C horizon ranges from medium acid to
moderately alkaline (calcareous).

Minoa soils are closely associated with the moderately well
drained Galen soils and the poorly drained and very poorly
drained Lamson soils. All formed in similar material.

Minoa fine sandy loam, 0 to 2 percent slopes
(MtA).—This level or nearly level soil is on moderately
low parts of lake plains where it receives runoff from
adjacent higher lying soils. The most extensive areas
are in the town of Lysander. Most areas are smaller
than 20 acres, and only a few areas are larger than 50
acres. This soil has the profile described as represent-
ative of the series.

Included with this soil in mapping are small areas
of Lamson soils in shallow depressions and along
drainageways. These wetter soils make up as much as
10 percent of some areas, and they delay tillage
unless drained. They are generally more difficult to
drain because of a lack of outlets. Also included are a
few small areas of Galen soils on slight rises and
knolls, but these have little effect on use and manage-
ment.

Undrained areas of this soil are suited to short-
season crops, hay, pasture, and trees. Most undrained
areas are in forest or are idle. If adequately drained,
this soil is well suited to many crops commonly grown
in the county, especially annual row crops. Crops on
these drained areas respond well to management and
fertilization. Runoff is slow, so water erosion is gener-
ally not a hazard, but soil blowing is a hazard on
some of the more sandy areas if the surface is left
unprotected. Capability unit I1Iw-3; woodland suita-
bility group 3wl. )

Minoa fine sandy loam, 2 to 6 percent slopes
(MtB).—This soil is in moderately low positions on the
lake plains where it receives a large amount of runoff
and seepage from adjacent higher upland till soils.
Slopes are gentle, concave, and are mainly 3 to 4
percent, but a few areas are very gently undulating.
Individual areas are irregular in shape and are
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mainly less than 10 acres in size, but a few areas are
larger than 30 acres.

This soil has a profile similar to the one described
as representative of the series, but it is generally
slightly better drained and has a lighter colored
surface layer that is lower in content of organic
matter.

Included with this soil in mapping are small areas
of Galen soils on convex knolls. These moderately well
drained soils make up as much as 20 percent of some
areas, but they have little effect on use and manage-
ment. Also included are a few small areas of Lamson
soils in depressions and along narrow drainageways.
These wetter soils make up as much as 10 percent of
some areas, and they delay tillage unless they are
drained.

Undrained areas of this soil are suited to short-
season crops, hay, pasture, and trees. If adequately
drained, the soil is suited to many crops commonly
grown in the county, especially annual row crops. The
hazard of erosion is moderate, especially where run-
off water from higher areas concentrates. The hazard
of soil blowing is moderate on the sandier areas if the
surface is left unprotected. In addition to drainage,
measures to control soil blowing and water erosion
are needed. Crops respond well to management and
fertilization. Capability unit 11Iw-3; woodland suita-
bility group 3w1l.

Mohawk Series

The Mohawk series consists of deep, well drained to
moderately well drained, medium-textured soils that
have a high content of lime. These soils formed in
glacial till high in content of soft, black to very dark
grayish-brown shale and limestone. They are on con-
vex-shaped uplands where they receive little or no
runoff from adjacent higher lying soils.

In a representative profile the surface layer is very
dark grayish-brown silt loam 8 inches thick. Between
depths of 8 and 40 inches, the subsoil is silt loam.
Between depths of 8 and 11 inches, it is brown;
between 11 and 19 inches, it is dark grayish brown;
and between 19 and 40 inches, it is very dark grayish
brown. The subsoil is friable to a depth of 30 inches
and firm below. The substratum, beginning at a
depth of 40 inches, is firm, dark grayish-brown silt
loam that contains many black shale fragments and
extends to a depth of 60 inches or more.

Mohawk soils have a seasonal high water table at a
depth of 15 to 25 inches that is perched on the slowly
permeable or very slowly permeable substratum. This
seasonal high water table, however, is at a depth of
36 inches or more in some of the better drained areas.
The main rooting depth in Mohawk soils is in the top
30 to 36 inches, but a few roots extend into the firm,
dense substratum. The available water capacity in
this rooting zone is high. In a few areas stones and
gravel in the surface layer hinder tillage and harvest-
ing.

Mohawk soils are suited to most crops commonly
grown in the county. Lime needs in most areas are
none to slight. The supply of nitrogen is medium, and
most plants respond to nitrogen fertilizer added early

in spring. The capacity of these soils to supply potas-
sium is high and to supply phosphorus, medium.

Representative profile of Mohawk silt loam, 2 to 8
percent slopes, in a cultivated area in the town of
Onondaga, 1 mile south of Howlett Hill Road, 100 feet
east of Cedarvale Road, 100 yards south of the large
dairy barn near the crest of the broad hill trending
northwest-southeast:

Ap—O0 to 8 inches, very dark grayish-brown (10YR 3/2) silt
loam, grayish brown (10YR 5/2) dry; strong, medium
and fine, granular structure; friable; many roots; 5
percent coarse fragments; slightly acid; clear,
smooth boundary.

B1—8 to 11 inches, brown (10YR 5/3) silt loam, pale brown
(10YR 6/3) dry, moderate, fine, subangular blocky
structure; friable; many, fine, tubular, vertical
pores; many fine and common medium roots; dark-
brown (10YR 4/3) coats on peds, peds have distinct
pressure faces; many earthworm channels; 5 percent
coarse fragments; slightly acid; gradual, wavy
boundary.

B21—11 to 19 inches, dark grayish-brown (10YR 4/2) silt loam,
strong, fine, subangular blocky structure; friable;
very dark grayish-brown (10YR 3/2) and very dark
gray (10YR 3/1) coats on peds; many fine roots
penetrate peds; many fine pores have thin clay
linings; 10 percent coarse fragments; neutral; dif-
fuse boundary.

B22t—19 to 30 inches, very dark grayish-brown (10YR 3/2)
shaly heavy silt loam; moderate, medium, subangu-
lar blocky structure parting under slight pressure to
strong, fine, subangular blocky; friable; very dark
gray (10YR 3/1) coats on peds, ped interiors dark
brown (10YR 4/3) and dark grayish brown (10YR 4/2);
common, black (10YR 2/1), soft shale fragments;
common thin clay films; many, fine, vertical, tubular
pores that have smooth interiors; common fine and
few coarse roots; 20 percent coarse fragments; neu-
tral; clear, wavy boundary.

B3—30 to 40 inches, very dark grayish-brown (10YR 3/2) shaly
heavy silt loam; moderate, medium, angular blocky
structure arranged in weak plates; firm; very dark
gray (10YR 3/1) coats on peds; thin, patchy clay
films; dark grayish-brown (10YR 4/2) interiors of
peds; common, black (10YR 2/1), soft shale
fragments; few coarse roots; 20 percent coarse
fragments; mildly alkaline (calcareous); diffuse
boundary.

C—40 to 60 inches, dark grayish-brown (10YR 4/2) shaly loam
containing many black (10YR 2/1) shale fragments;
weak, thick, platy structure; firm, the whole crushes
to very dark grayish-brown (10YR 3/2) silt loam; 25
percent coarse fragments; coarse roots extend below
depth of 45 inches; moderately alkaline (calcareous).

The solum ranges from 24 to 45 inches in thickness. Depth
to carbonates ranges from 20 to 60 inches. Depth to bedrock is
more than 40 inches and generally is more than 6 feet. Dark
or very dark inherited colors associated with dark-colored
shale dominate the entire profile and are not a result of
wetness. Content of friable shale fragments, part of which
disperse upon mechanical analysis, ranges from 5 to 15
percent in the upper horizons to 10 to 25 percent in the lower
part of the B horizon in places. Content of hard gravel and
stones ranges from 0 to 20 percent in the solum.

The Ap horizon is black (10YR 2/1) to very dark grayish
brown (2.5Y 3/2). Reaction is medium acid to neutral.

The B horizon is dark grayish brown (2.5Y 4/2) to brown
(10YR 5/3) in the upper part and very dark grayish brown
(2.5Y 3/2) to brown (10YR 4/3) in the lower part. It is mostly
loam or silt loam, but subhorizons in places are fine sandy
loam or silty clay loam. The B horizon has moderate or
strong, fine to coarse, subangular or angular blocky struc-
ture. Thin clay films range from 0 to 20 percent of ped faces in
the upper part and from 10 to 40 percent in the lower part.
Consistence in the B horizon is friable, very friable, or firm.
Reaction is medium acid to mildly alkaline.

The C horizon ranges from very dark grayish brown (2.5Y
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3/2) to dark grayish brown (10YR 4/2). It is massive or has
platy structure. Reaction ranges from neutral to moderately
alkaline. Content of coarse fragments ranges from 15 to 50
percent.

Mohawk soils are closely associated with the somewhat
poorly drained Manheim soils and formed in similar material.
They are near the well-drained Honeoye soils, the moderately
well drained Lima soils, and the well-drained Palatine soils.
They are darker in color than Honeoye and Lima soils. They
argzl deeper to bedrock and have a finer texture than Palatine
soils.

Mohawk silt loam, 2 to 8 percent slopes (MwB).—
This gently sloping soil is on convex-shaped hilltops
where slopes are mostly smooth, but a few are gently
undulating. Most areas of this soil receive little or no
runoff from adjacent higher lying soils. Individual
areas are long and generally are narrow or moder-
ately narrow and have a north and south axis. Areas
are smaller than 10 acres to larger than 50 acres.
This soil has the profile described as representative of
the series.

Included with this soil in mapping are small areas
of somewhat poorly drained Manheim soils in shallow
depressions and along narrow drainageways. These
wetter soils make up as much as 15 percent of some
areas, and they delay tillage in spring unless they are
drained. Also included are small areas of Palatine
soils where bedrock is at a depth of less than 40
inches, but these soils have little effect on use and
management. Other inclusions are small areas of
Honeoye and Lima soils where the dark colors grade
to lighter brown, but these inclusions also have little
effect on use and management.

This soil is suited to crops, hay, pasture, and trees.
If used intensively for row crops, measures are
needed to control runoff and erosion, and other man-
agement practices are needed to maintain content of
organic matter and surface soil structure. Capability
unit ITe-1; woodland suitability group 201.

Mohawk silt loam, 8 to 15 percent slopes (MwC).—
This sloping soil is on hillsides where slopes are short,
convex, and generally smooth. Individual areas are
long and narrow and have a north-south axis. Most
areas are smaller than 20 acres, and only a few are
larger than 30 acres. Erosion on this soil is variable,
ranging from none to slight in forest and unplowed
pastures to moderate and severe in cultivated areas.
In the moderately eroded to severely eroded culti-
vated areas, the surface layer is slightly heavier and
is generally lower in content of organic matter.

This soil has a profile similar to the one described
as representative of the series, but it generally is
thinner to the firm, glacial till substratum.

Included with this soil in mapping are small areas
of Manheim soils in seep spots and wet spots on
sidehills. These wetter soils make up as much as 5
percent of some areas, and they delay tillage unless
they are drained. Also included are a few small areas
of Palatine soils where the black shale bedrock is near
the surface. These shallow soils make up as much as 5
percent of some areas, but they have little effect on
use and management. Other inclusions are small
areas of Honeoye soils where the blacker shale is
intermixed with gray shale.

This soil is suited to crops, hay, pasture, and trees.
If it is used for row crops, it needs intensive measures
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to control runoff and erosion. Where this soil is
severely eroded, it needs extra nitrogen and practices
to help improve soil structure and increase content of
organic matter. Capability unit I1le-2; woodland suit-
ability group 201.

Mohawk silt loam, 15 to 25 percent slopes
(MwD).—This moderately steep soil is on hillsides
where slopes are convex, smooth, and generally short.
Individual areas generally are long and narrow and
have a north-south axis. Most areas range from 2 to
10 acres in size, but a few areas are larger than 30
acres. Where this soil has been cropped, it generally is
moderately eroded or severely eroded. The severely
eroded areas generally have a surface layer that is
slightly heavier and lower in content of organic mat-
ter, and they have more stones and shale fragments
on the surface.

This soil has a profile similar to the one described
as representative of the series, but it generally is
thinner to the firm glacial till substratum. Included
in mapping are small areas of Palatine soils where
black shale bedrock is at a depth of 20 to 40 inches.
These moderately deep soils make up as much as 15
percent of some areas, but they have little effect on
use and management.

This soil is suited to limited crops, hay, pastur