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How to Use THE sOIL SURVEY REPORT

HIS SURVEY of Ontario and Yates Counties
Twi]l help you plan the kind of farming that will
protect your soils and provide good yields. It de-
scribes the soils, shows their location on a map, and
tells what they will do under different kinds of

mansgement.

How the Soil Survey Is Made

To make & detailed soil survey, the soil scientist
walks over the survey area and digs or bores man
holes in the soil. He observes and records the dii-
ferent soil layers and other characteristics that affect
the suitability of the soil for agriculture or other uses.
He measures the steepness of slopes with & hand level.
He notices the lay of the land, the kinds of crops
or wild plants and their manner of growth, the charac-
teristics of osed rocks, and any other external
evidences of the nature and extent of each kind of
soil. On an aerial photograph, he draws boundaHry
lines between the areas with different soils. He
sa.mtgles and describes each layer of each soil that
he finds in the area, and studies the color, texture,
consistence, structure, and other internal character-
istics of each one.

From the informstion that the soil scientist gathers
during the field survey and from the results of labora-
tory analysis of soil samples, the detailed soil de-
scriptions that are part of each soil survey report are
prepared. These data are slso the basis on which
soils are classified into soil series and into the higher
orders of soil classification.

How To Use the Report

In the back of this book are 76 aerial photogra hs,
which together make up & map of Ontario and Yates

Counties. On these photographs are shown in red
the boundaries of each kind of soil. Roads, streams,
houses, and other landmarks that show on the photo-
graphs make it easy to locate any area in which you
may be interested. An inch on this aerial map repre-
sents about 1,667 feet on the ground, and a square
inch includes about 64 acres.

Within each soil boundary on the map is a letter
symbol that regresent.a the soil name. Xor example,
Hd is the symbol for Honeoye fine sandy loam, O to
3 percent slopes. All areas on the msp that are
marked with this symbol are the same kind of seil.
When you have located on the map, by reference to
landmarks, the farm or other tract of land in which
{ou are interested, and have noted the soil symbols,
ook in the map legend to find the name of the soils
that the symbols represent. Then you can refer to
the section of the report, Soils of Fields and Farms,
for a detailed description of each of the soila. You
can look in the section, Soil Management Systems,
for information about the fertility of each soil, its
use suitability, and its management needs.

The section, Soils of Farming Communities, and the
colored map of soil associations at the back of the
report, give a general picture of the soils of larger
areas than those marked on the detailed maps. Other
parts of the report provide information sbout types
of agriculture in the counties, and on other industries,
transportation, markets, and other subjects that have
8 bearing on land-use planning. If you want a general
jdea of how the soils of these counties wers formed
and how they are related to one another, see the
section on Relationships Among Soils.

This publication on the soil survey of Ontario and
Yates Counties, New York, is a cooperative contri-
bution from the—

SOIL CONSERVATION SERVICE
and
CORNELL UNIVERSITY AGRICULTURAL EXPERIMENT STATION

¥. 5, SOYERKMEKT PRIRTING OFFICE: 1988
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HIS survey of the soils of Ontario and Yates Counties,

N. Y., was made jointly by the United States Depart-
ment of Agriculture and the Cornell University Agri-
cultural Experiment Station. Soil scientists from these
agencies made a detailed survey of soils in these two
counties. The information in this report of the seil
survey will help farmers to plan how to use the soils on
their farms. It will also help others who are concerned
in any way with use and management of the soils,

The fieldwork for this survey was begun in 1943 and
completed in 1948. Unless otherwise specifically stated,
all statements in this report refer to conditions at the time
the survey was in progress.

Relationships Among Soils

This section tells about the broad relationships among
soils of the area and something about the soils themselves.
First, the factors that influenced soil formation are
discussed briefly. Then, the major kinds of profiles are
described and their similarities and differences are shown.
Finally, the relationships of the soil series, which are the
basic units of soil classification used in mapping, are
presented.

Factors That Influenced Soil Formation

The rock formations beneath these eounties are the
source of the parent material for the soils. The physiog-
raphy, drainage, and glacial history of the area determined
kow these parent materials were formed and deposited
over the counties and in this way directly influenced the
composition and properties of the present soils. The
present depth of the soils and their porosity, density,
texture, reaction, and some other characteristics are
partly the result of the qualities of the parent material.
Many other characteristics of the soils in this area are
the effects of the climate, the vegetation, and the time
since the parent material began to develop into soil.

Additional information on geology and soil formation
can be found in literature by Cline (2),' Fairchild (8),
Frei (6), McCaleb (7), and Miller (8).

1 Ttalic nuinbers in parentheses refer to Literature Cited, page 110,

Physiography and drainage

The southern parts of both Ontario and Yates Counties
are in the glaciated part of the Allegheny Plateau (3).
The northern parts are on the Till Plain of the Great
Lakes section of the Central Lowland physiographic
province. These two sections are separated by the
Portage Escarpment as shown in figure 1.2

The plateau section, particularly of Ontario County, is
a geologically eroded region. Tt has level to rolling
uplands and a remarkable series of narrow steep-walled
parallel valleys running north and south. Many of these
valleys contain lakes. From west to east these lakes are:
Hemlock, Canadice, Honeove, Canandaigua, Keuka, and
Seneca. Seneca Lake is the eastern boundary of both
Ontario and Yates Counties.

Elevations in the plateau section range from a maximum
of 2,256 feet above sea level (at Gannett Hill in the Town
of Bristol, Ontario County) to 800 to 1,000 feet in the
valleys. The general elevation of the high flat-topped
hills in the southern part of the area is 1,800 to 2,000 feet.
[t is highest in Ontario County and gradually becomes
lower in Yates County toward Seneca Lake.

The Portage Escarpment separates the Allegheny
Plateau section from the lower lying till plain of the
Central Lowland. [t is a broad northward slope that
merges with the plain near the line shown in figure 1. The
northern part of these counties is in the lower lying Central
Lowland. This is an undulating plain. [ts elevation is
1,100 feet at Benton Center in Yates County, 600 feet at
Geneva, and 692 feet at Canandaigua. At the northern
edge of Ontario County the average elevation above sea
level is about 550 feet.

Many long low hills known as drumlins lie in the
northern part of the Central Lowland Till Plain in
Ontario County. These long hills vary frem 20 feet to
about 100 feet in height above the intervening valleys and
gravel plains. Between the drumlin region and the
southern plateau is an undulating to rolling upland that
gradually increases in elevation toward the south.

Kames (2), or hills of water-sorted sand and gravel,
cover a fairly large area in the northwestern corner of
Ontario County. These sand-and-gravel hills are irregu-
lar in outline and elevation and have a complex topography.

? Physiographic terins used are from Fenneman (4).
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Figure 1.—Physiography and bedrock geology of Ontario and Yates Counties, New York.
The heavy black line between the Central Lowland and the Allegheny Plateau marks the
Portage Escarpment.
N eayly all of these two L:ountit;s drains toward que Soft alkaline shales of the Hamilton formation occupy
Ontario. The western part, including Honeoye, Canadice, a broad belt south of the limestone. South of this and

and Hemlock Lakes, drains through the Genesee River.
‘The eastern part drains through Seneca Outlet into the
Clyde River and from that into the Oswego River. A
small section in the southwestern part of Naples Town in
Ontario County and 4 or § square miles near Italy Hill in
southwestern Yates County drain into the Susquehanna
River through the Cohocton River.

Parent material

Ontario and Yates Counties are underlain by nearly
horizontal beds of sedimentary rocks (5). The soft
alkaline Silurian shales and limestones of the Salina
formation underlie the drumlin area in the northern part
of Ontario County. South of this a belt of Devonian
limestone 4 to 5 miles wide crosses the county. This
Onondaga limestone formation has furnished much of the
parent material for the belt of high-lime soils south of it.

continuing to the Portage Escarpment, the bedrock is
Genesec shale of the upper Devonian period. This is a
very dark bituminous formation that is alkaline or
calcarcous (4). The Portage formation consists mainly
of shales and fine-grained dense sandstone. It occupies
a broad belt that includes all of the Allegheny Plateau
section of these counties except the higher hills (fig. 1).
The resistant sandstones of these Portage beds form a
broad poorly defined escarpment between the Allegheny
Plateau and the Central Lowland. The Chemung forma-
tion, consisting of shales and thin-bedded sandstones,
forms the cap rock of the higher parts of the plateau in the
southernmost parts of the area. Except for a few layers
of weakly caleareous shale or sandstone, the rocks of the
Portage and Chemung formations are acid.

After the major features of the topography of this area
had been cut by streams, the region was invaded by
glacial ice from the north. Ice of the Late Wisconsin
stage {probably Cary) covered the whole aren. The
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preglacial topography still determines the most important
features of the present land surface. Ice erosion acting
on this landscape rounded the existing hills, deepened the
valleys, and steepened the valley walls in the southern
parts of the area. The general picture was one of smooth
flat-topped hills and steep-sided valleys. Glacial deposits
added the drumlins and kame moraines.

As the ice receded from the uplands, a mantle of mixed
stones, sand, silt, and clay was left over the bedrock.
This is known as glacial till. The melting ice produced
2 large volume of water, which carried large amounts of
sand and gravel. Sand and gravel were deposited in
stratified layers known as glacial outwash. Both the tili
and the outwash are called glacial drift.

The layer of glacial till on the broad upland surfaces of
the northern parts of the counties and on the hills and
ridges of the southern plateau section covers by far the
largest part of the area. This till ranges from a few
inches to 10 feet or more in depth on the hills of the
Allegheny Plateau. In the valleys the till may be very
deep. Stratified outwash deposits left by glacial streams
are also in these vallevs. Good examples of this valley
filling occur at Naples in Ontario County and between
Friend and Guyanoga in Yates County. The glacial drift
in the Central Lowland section is generally deeper than on
the plateau uplands but shallower than in the valleys of
the Allegheny Plateau.

The ice carried the debris only short distances on the
higher uplands. On most of the highlands the till raantle
material came from the underlying bedrock. On lower
Iving areas, material was carried greater distances. In
western Ontario County the influence of the Onondaga
limestone which outcrops in the northern part of the area
is most pronounced immediately south of the outerop and

-disappears within 8 to 12 miles south of that. In the
eastern part along Seneca Lake, where the lower land
surface offered less resistance to the moving ice, limestone
was carried south of the outcrops for distances up to 25
miles. Similarly, the limestone material extends well into
the Allegheny Plateau province along each of the north-
south valleys where ice movement was greatest.

When the ice receded, lakes were formed in the north-
ward draining valleys. The- southern ends of these val-
leys were blocked by glaciel drift or rock divides and the
ice served as a temporary dam on the north (7). In
these temporary glacial lakes, of which the Finger Lakes
are the present remnants, large amounts of sand, silt, and
clay were deposited. The large areas of clayey gravel-
free soil north of Canandaigua and Honeoye Lakes have
developed from such materials. The large sand plain
north of Geneva is a delta built into the predecessor of
Sencea Lake.

Other factors

‘Summers are warm but rarely hot in these counties;
winters are moderately cold. The average annual pre-
cipitation is about 30 inches. About half of this falls
during the growing season, which lasts 150 to 160 days
(see table13). More information on climate is given in
the section, General Information About the Area, from
data by Mordofl (9),

The native vegetation of this area was a forest domi-
nated by sugar maple. On the acid materials of the

southern parts of the counties, beech, hemlock, and white
pine were the chief species associated with the sugar
maple. In the north the soil materials were calcareous,
and hickory, basswood, and ash were more common among
the sugar maple.

In both climate and vegetation, this area is a transition
zone between the great region of Podzol soils to the north
and the region of Gray-Brown Podzolic soils to the south.
Both great soil groups occur in these two counties.

The active forces of climate and vegetation, as they
work on the parent material of the soils, definitely affect
the development of the soil. The strength of such devel-
opment depends on how long the soil-forming forces have
been allowed to work

In terms of geologic time the soils are very young, but

_genetic profiles are well expressed. The time since glacia-

tion is probably less than 15,000 years, though no precise
estimates had been made for this area at the time of the
soil survey. The time is short enough that lime has been
leached to only shallow depths in some high-lime mate-
rials. This lime appears to have prevented the develop-
ment of Podzol soils throughout most of the northern
parts of the counties. It is believed that the lime and
the low acidity have permitted the clayey subsoil of the
Gray-Brown Podzolic soils to develop.

Variations Among Soils of the Area

Soils are formed through the interaction of climate,
living organisms, parent materials, topography, and time.
The nature of the soil at any point on the earth depends
upon the combination of these five major factors at that
point. The importance of each factor differs from place
to place. In extreme cases, one factor may dominate in
the formation of a soil and fix most of its properties.

In Ontario and Yates Counties differences among soils
result mainly from differences in parent materials and
topography. The differences among soils resulting from
parent materials can be attributed mainly to the varia-
tion in amount of lime those materials contain. Iike-
wise, differences among soils caused by topography can
be attributed mainly to differences in drainage, which is
a result of topography. The remaining three factors of
soil formation—climate, living organisms, and time—are
relatively uniform throughout the counties and therefore
do not account for important differences among the soils.

Since parent material and drainage have caused most
of the differences among soils in these counties, develop-
ment of soils will first be explained in relation to these
two factors. Then, the kinds of soil profiles represented
in Ontario and Yates Counties will be discussed.

Effect of differences in parent materials
on well-drained soils

The parent materials of the soils of these counties all
came from sedimentary rocks—sandstone, limestone, and
shale. Figure 2 shows how differences in parent material
cause differences in soils, when drainage, the other
important variable factor in these counties, remains
constant.

Figure 2 shows that the parent materials have a rather
uniform progressive decrease in lime southward across the
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Figure 2.—Cross section from Phelps in northern Ontario County to Italy Hill in southern Yates County, showing. relationship of parent

materials to kinds of soil profiles that develop where drainage is good. As shown in this figure, the low-lime soils are in the south, the

medium-lime soils in the central part, and the high-lime soils in the north. The effect of this lime on the well-drained soils is shown
in figure 3. .

counties, The effect of this difference in lime content on the high-lime Gray-Brown Podzolic soils, which have pro-
soil profiles is more clearly brought out in figure 3. files like those shown in the second column of figure 3,
On the limestone areas in the northern part of the area, In these soils the lime has been leached to depths rangin
the glacial deposits in a few Places were originally very from 20 to more than 30 inches, but still the elays an
high in lime. " The Brown Forest soils shown in the first organic matter hold large supplies of plant nutrients.
column of figure 3 developed in these places. The top These soils are nearly neutral or only medium acid, even
(A)) layer of these soils is very high in organic matter. in the upper part. In these soils, the clay layer, which
The soils are nearly neutral in reaction throughout. The had begun to form in the Brown Forest soils shown in the
lime has been leached to depths of 18 to 24 inches. Clays first column of figure 2, has been moved downward. As
have begun to accumulate above the layer containing free  a result there is a ayish-brown leached horizon (A,) at
lime, but the clays and organic matter in these profiles  the bottom of the plow layer and a layer high in clay (B,)
still hold large supplies of bases. Such soils are very just above the zone of free lime (C). This clayey layer
productive. In Ontario and Yates Counties, the indi- restricts water movement moderately. Among the soils
vidual areas of such soils were so small that they could of New York, these soils rank in the upper 10 percent in
not be separated consistently from the associated soils productivity. The Honeoye and the Palmyra soils have
in the survey. They are not shown scparately on the this kind of profile.
detailed soil map buf are included with areas of Honeoye South of the limestone area (fig. 1) the amount of lime-
soils, which are in the Gray-Brown Podzolic group. stone in the glacial deposits decreases. It is mixed with
Throughout most of the northern part of the area are material from the more acid bedrock that underlies this






