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flattening or otherwise changing the shape of the slope
generally is required. .

Another form of slope instability is commonly evi-
denced by sloughing, ravelling, or gullying. These sur-
face phenomena ordinarily are caused by water seepage
or surface runoff. Sloughing caused by seepage water
that emerges on a slope can be controlled by blanketing
the sloughing area with permeable granular material or
by intercepting water before it emerges on the slope.
Interception ditches or drains often prevent sloughing
that results from seepage at the top of a pan formation
or in sand or silt that is shallow over an impervious layer.
Lach case must be considered as an individual problem.
Erosion by surface water is particularly serious on sand
or silt cut or fill slopes and drainage channels. The
surface water from above an erodible slope must be col-
lected and disposed of by means of an adequate disposal
system.

SOIL COMPACTION

The primary purpose of soil compaction in embank-
ment construction is to provide uniform density, strength,
and compressibility. The degree of compaction should
be commensurate with the use of the earth embankment.
Dense, impervious embankments are required for dams.
Pavements, base courses, and the upper portions of high-
way embankments and parking fields should be well
compacted.

Soils that are excessively wet must be dried to optimum
moisture content for best compaction. Some soils may
be so wet as to be unusable, particularly during poor
drying weather. Granular soils generally need addi-
tional moisture to facilitate compaction. Organic soils,
such as muck and peat, and even mineral soils that con-
tain only a small percentage of organic matter are un-
suitable for use in embankment construction.

Proper compaction can be achieved only by spreading
the soil in thin layers and providing uniform coverage
with adequate compaction equipment. Bouldery soils
and soil-rock mixtures cannot be spread in thin layers
unless the boulders and large rock are removed. For
broken rock or boulder fills, the thickness of the layer
should not exceed the size of the largest particles used,
and preferably should not exceed 2 feet. Large boulders
and coarse rock are not suitable for construction of low
fills and pavement subgrades.

WINTER EMBANKMENT CONSTRUCTION

During freezing weather, much greater compactive effort
is required to obtain the minimum acceptable degree of
compaction of soils. As the temperature falls below 20° to
25° ., it becomes virtually impossible to attain a satisfac-
tory degree of densification with standard compaction
equipment, even when working with relatively clean sand
and gravel. Highway embankments constructed during
freezing temperatures generally settle unevenly for a
period of years, and consequently the pavement becomes
rough. Therefore, winter work on construction of em-
bankments should be limited to the placement of rock fills.
The surface of partially constructed embankments that
are left exposed during the winter months should be
crowned and rolled smooth to shed water and thus prevent
infiltration.
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In the construction of earth embankments, no fill should
be placed on a frozen surface, nor should snow, ice, or
frozen material be incorporated in the embankment.

FROST ACTION IN SOILS

The freezing of any soil under natural field-moisture
conditions results in temporary increases in volume and
strength. The frozen moisture films separate the soil
grains, and if ice lenses form they separate soil layers.
The accumulation of ice lenses cause frost heaving.  As
the soils thaw, the amount of accumulated water is gen-
erally more than the soil can hold at saturation. The
expulsion of this excess water causes frost boils and is a
major factor in pavement failures. Even where no notice-
able heaving has occurred, thawing decreases bearing
capacity to approximately 50 percent of the normal sum-
mertime strength. Greater reductions in bearing capacity
occur in soils where frost heaving occurs.

All soils are frost susceptible to some degree. The fine-
grained or silty soils have the lowest strength when thaw-
Ing; however, these soils also have correspondingly lower
strength than '%mnular soils under normal moisture-density
conditions. The granular soils frequently contain silt
lenses, which increase the likelihood of differential frost
heaving. The design of all roads should provide uniform-
ity of subgrade to minimize differential heaving, and also
suflicient thickness of pavement, base, and subbase to sup-
port traflic over the subgrade when its bearing capacity is
lowest, during the spring thaw.

TOPSOIL

Topsoil, as referred to here and in table 14, is soil ma-
terial that may be used to cover less fertile or otherwise
unsatisfactory soils to facilitate the establishment of vege-
tative cover.

Improvement of public areas, industrial parks, athletic
flelds, and residential developments may require the impor-
tation of topsoil. When topsoil is moved, some of its field
characteristics may change. For example, some soils that
are wet when excavated may be excellent material when
placed in dryer locations. Topsoil for athletic fields must
be stone free.

Mulching, fertilizing, and seeding will establish turf,
which provides erosion control on highway cuts and fills,
without the use of topsoil. This does not imply, however,
that good topsoil is less effective for the growth of turf
or for other uses.

SOIL FEATURES AFFECTING HIGHWAY LOCATION

Highway location may be influenced by many soil fea-
tures, both as to location on the landscape and selection of
the gradeline with respect to the surface.

Sloping till uplands and hilly outwash deposits gen-
erally involve cuts and fills. As compared with well-
drained and flood-free terraces, they involve more earth-
work in construction.

Undulating and gully-dissected deposits of silty and
clayey bottom sediments also involve cuts and fills.~ Cuts
in these materials may involve the handling of wet mate-
rials, and embankment foundations may be unstable.
Thus, by comparison, the volume of earthwork in till up-
lands and hilly outwash may be greater, but the overall
expense of construction may be less. In wet seasons, con-
struction is easier on a till landscape than on a clay ter-



114

rain. Sandy bottom sediments generally present few
difficulties, but deep cuts in these materials may be trouble-
some because of ground water.

Terraces and flats present variable conditions. On ter-
races of granular material highway construction generally
is easy and generally involves relatively light cuts and fills.
Good drainage permits uninterrupted %Tading operations;
even after rainstorms, these areas may be occupied withoul
delay.

Alyluvial flats present variable soil conditions. First-
bottom alluvium is subject to overflow and normally has
a relatively high water table. The moderately high grade-
line necessary on such an area, in order to avoid roadway
flooding and wet subgrades, involves obtaining borrow
material from a source other than adjacent alluvium,
because alluvium may be wet and hence unsuitable for use
as embankment material. Unless the alluvial deposits are
sandy, compacting the subgrade soils is difficult. Unfor-
tunately, the subgrades, unless adequately compacted, will
eventually yield enough to cause uneveness in pavements.
This problem is less severe on second bottoms.

Where drainage permits, the flat lands and gentle slopes
are used more intensively for agriculture than are the
steeply sloping lands. Consequently, building highways
on uplands is less likely to involve property damage than
building them on areas better suited to agriculture.

Cities and villages ordinarily are on the lowlands. Ex-
panding urban developments are consuming more flat
landscapes, even first bottoms. Thus, the acquisition of
land for highways planned to serve existing and future
traffic involves taking some buildings.

The gradeline selected for any highway location is in-
fluenced by drainage, soil texture, and sometimes by other
properties of the soils. Areas that are poorly drained and
subject to flooding require a moderately high gradeline.
In granular materials, variably permeable strata may be
encountered in cuts, and subgrades in such cuts conse-
quently are not uniform. On some areas adjacent to the
sides of glacial Lake Cayuga, the soils are extremely vari-
able within relatively short distances. Cuts in these areas
should receive special treatment, and very light fills should
be avoided. In fact, in most piaces, extremely light cuts
and very light fills should be avoided.

Some soils are underlain by dense fragipans. Where
possible, the grade should be planned so that cutting in
and out of the pan is not necessary.

In flat areas where the soils are shallow over bedrock,
the grade should be high enough, wherever possible, so
that blasting rock for ditches is not necessary.

Descriptions of the Soils™

This section describes each soil series recognized in
Tompkins County and each kind of soil that is outlined
on the detailed soil map. The information in it will be of
particular interest to persons who are concerned with the
use and management of specific fields or farms.

Characteristics and qualities that are common to all the
soils of a given series are described under the series name,
in this order : the outstanding physical features of the soils,

% phig section was prepared by MARLIN G. CLINE, professor of
soil science, Cornell University.
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the landform the soils occupy, and their association with
soils of other series; the principal layers of a cultivated
soil of each series, the significance of each layer, and the
range of characteristics within the series; general proper-
ties that affect the use of the soils, including seasonal
changes in the water table, depth of the root zone, capacity
for holding available water, capacity for supplying plant
nutrients, and properties that limit suitability for cul-
tivation.

Under the name of the mapping unit are described the
characteristics and qualities that differentiate the particu-
lar unit from others of the series, such as slope or stone
content; the suitability of the unit for agricultural and
nonagricultural uses; and special management problems,
including control of runoft and erosion, drainage, and
maintenance of fertility. Only general suggestions about
management are given, because practices need to be
planned to meet conditions on a particular farm and to be
changed to take advantage of progress in technology.

The terms “series” and “mapping unit” are defined in
the section “How Soils are Mapped and Classified.” Other
technical terms used in the soil descriptions are defined in
the Glossary.

The approximate acreage and proportionate extent of
the soils are given in table 15.

Alden Series

These are the wettest soils in the uplands in the central
and southern parts of the county. They are deep and
very poorly drained. The topmost 12 to 24 inches is
water-deposited silty material, and the lower part is
channery glacial till.

Alden soils occur in slightly concave depressions and
along nearly level drainways. They are associated with
Ellery, Erie, and Langford soils in the central part of
the county and with Volusia, Chippewa, and Mardin
soils in the southern part of the county. The slope
generally is not more than 1 percent, but n small areas
that occur as seepy spots among the better drained soils, it
is as much as 8 percent. Alden soils typically support
reeds, sedges, rushes, willows, and alders. Where they
intergrade to Chippewa or Ellery soils, they support red
maple, elm, alder, and hemlock.

Alden soils have five principal parts: (1) a thin sur-
face layer of nearly black muck; (2) a fairly thick sub-
surface horizon that is very dark gray and black and has
an abrupt lower boundary; (8) a gray silty layer that is
almost free of mottles; (4) a gray silty layer that is
mottled; and (5) olive-colored, wes ily calcareous, chan-
nery silt loam glacial till.

The muck on the surface in undisturbed areas is 2 to 6
inches thick. The underlying very dark gray mucky silt
loam is 8 to 12 inches thick. In areas that have been
pastured, these two layers have been mixed to form a
surface layer of mucky silt loam 10 to 18 inches thick.
This layer commonly is 10 to 20 percent organic matter.
It is medium acid or slightly acid.

The unmottled gray layer below the surface soil is 9 to
13 inches thick. In most places, it is silty or very fine
sandy material that contains few stones and that appears
to have been deposited by water. In some areas, the
roots of water-tolerant plants penetrate this layer and are
surrounded by a yellowish-red rim, rich in iron. The
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TaBLE 15.—Approximate acreage and proportionate extent of the soils
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Soil Acres | Percent Soil Acres | Percent
Alluvial land .- ____ .. _______ . ______________ 4,041 1.6 || Hudson-Cayuga silt loams, 2 to 6 percent slopes_| 2, 364 .8
Arkport fine sandy loam, 2 to 6 percent slopes.._ 634 .2 || Hudson-Cayuga silt loams, 2 to 6 percent
Arkport fine sandy loam, 6 to 12 percent slopes.. 344 1 slopes, eroded._. . ______ . ______..___ 226 .1
Bath channery silt loam, 2 to 5 percent slopes. 113 O] Hudson-Cayuga silt loams, 6 to 12 percent
Bath channery silt loam, 5 to 15 percent slopes_| 4,663 1.5 slopes, eroded. . _______.__________._____ 1, 684 .5
Bath channery silt loam, 5 to 15 percent slopes, Hudson-Cayuga silt loams, 12 to 20 percent
eroded. - oo ____ 85 ©) slopes - o . 687 .2
Bath channery silt loam, 15 to 25 percent slopes_| 4,550 1.4 || Hudson and Collamer silt loams, 2 to 6 percent
Bath and Valois gravelly silt loams, 5 to 15 slopes. - . _______ 895 .3
percent slopes. . _________________ 26,202 8.3 || Hudson and Dunkirk soils, 20 to 45 percent
Bath and Valois gravelly silt loams, 5 to 15 slopes.. - _._ 2, 377 .8
percent slopes, eroded_ . ____.______________ 451 .1} Ilion silty clay loam, O to 2 percent slopes_.___ 1, 319 .4
Bath and Valois gravelly silt loams, 15 to 25 - || Tlion silty clay loam, 2 to 6 percent slopes. ... _ 1, 187 .4
percent slopes.. . __ .. ______________ 6,247 2.0 || Kendaia silt loam, 3 to 8 percent slopes. .. ... 4, 066 1.3
Bath and Valois soils, 25 to 35 percent slopes...| 5,721 1.8 || Kendaia and Lyons silt loams, 0 to 3 percent
Bath, Valois, and Lansing soils, 35 to 60 per- SloPeS . - el 3, 521 1.1
cent slopes______________________________. 2,342 .7 || Langford channery silt loam, 2 to 8 percent
Braceville gravelly silt loam, 0 to 5 percent SlOPeS - - e 23, 063 7.3
8lOPeS . - e 145 ©) Langford channery silt loam, 3 to 8 percent
Canandaigua and Lamson soils_______________ 120 ©) slopes, eroded__ . _____ . _____ . __________ 743 .2
Chenango gravelly loam, 0 to 5 percent slopes.. 324 .1 1| Langford channery silt loam, 8 to 15 percent
Chenango gravelly loam, 5 to 15 percent slopes.| 1,123 .4 slopes - - . 3,075 1.0
Chenango gravelly loam, 15 to 25 percent Langford channery silt loam, 8 to 15 percent
slopes_ - o ______ 188 .1 “slopes, eroded__ __ ___ . ___________________ 1, 332 .4
Conesus gravelly silt loam, 0 to 3 percent slopes_| 1,360 .4 || Lansing gravelly silt loam, 0 to 3 percent slopes. 878 .3
Conesus gravelly silt loam, 3 to 8 percent slopes.| 7,942 2.5 || Lansing gravelly silt loam, 3 to 8 percent slopes | 6, 522 2.1
Conesus gravelly silt loam, 3 to 8 percent slopes, Lansing gravelly silt loam, 3 to 8 percent
eroded .. __..____ 252 .1 slopes, eroded ... ________ . _____ .. 275 .1
Chenango gravelly loam, fan, 0 to 8 percent Lansing gravelly silt loam, 8 to 15 percent
SloPes - o e __ 2, 567 .8 SlOPeS - - e 515 .2
Darien gravelly silt loam, 2 to 8 percent slopes.__ 912 .3 || Lansing gravelly silt loam, 8 to 15 percent
Erie channery silt loam, 3 to 8 percent slopes.__| 22, 131 7.0 slopes, eroded. .. ... __________._.__.___ 167 .1
Erie channery silt loam, 3 to 8 percent slopes, Lima silt loam, 0 to 3 percent slopes_.___.____ 166 .1
eroded. .. __ 250 . 1 || Lima silt loam, 8 to 8 percent slopes._.__.____. 1, 996 .6
Erie channery silt loam, 8 to 15 percent slopes__| 3, 018 1. 0 j| Lima silt loam, 3 to 8 percent slopes, eroded._. . 83 m
Erie channery silt loam, 8 to 15 percent slopes, Lordstown channery silt loam, 5 to 15 percent
eroded._ ... _____ 867 .3 SlOPeS - - e 9, 097 2.9
Ellery, Chippewa, and Alden soils, 0 to 8 per- Lordstown channery silt loam, 5 to 15 percent
cent slopes_ .. _________.____.__ 3, 039 1.0 slopes, eroded__ ... __________._________ 56 M
Eel silt loam______ . ___ . _______________ 2,272 . 7 || Lordstown channery silt loam, 15 to 25 percent
Erie-Ellery channery silt loams, 0 to 3 percent slopes. - - .. 7,673 2.4
slopes. oo l____.__ 6, 340 2.0 || Lordstown channery silt loam, 25 to 35 percent
Fredon silt loam, 0 to 5 percent slopes______.___ 573 .2 SlOPeS - - e 7, 049 2.2
Fresh water marsh._________________________ 432 . 1 || Lordstown soils, 35 to 70 percent slopes. ._____ 4, 005 1.3
Genesee silt loam.________ .. ________________ 2, 265 . 7 |} Lordstown, Tuller, and Ovid soils, shallow and
Halsey silt loam____ .. ______________________ 1, 323 .4 very shallow, 0 to 15 percent slopes - __.____ 1, 286 .4
Halsey mucky silt loam_____________________. 886 . 34| Lordstown, Tuller, and Ovid soils, shallow and
Howard gravelly loam, 0 to 5 percent slopes.._| 2, 678 .9 very shallow, 15 to 35 percent slopes _.....__ 713 .2
Howard gravelly loam, 5 to 15 percent simple Lyons silt loam _______ . __________.._ 968 .3
SlOPeS . - - e 8, 376 2.7 || Mardin channery silt loam, 2 to 8 percent slopes | 8, 851 2.8
Howard gravelly loam, 5 to 15 percent complex Mardin channery silt loam, 8 to 15 percent
SlOPeS - o - 1, 051 .3 SlOPeS . — « o e 6, 709 2.1
Howard gravelly loam, 15 to 25 percent slopes__| 3, 592 1. 1 || Mardin channery silt loam, 8 to 15 percent
Holly and Papakating soils__.._______________ 1, 252 .4 slopes, eroded. ... _________.____ 823 .3
Honeoye gravelly silt loam, 2 to 8 percent Made land _ . __.___ 1,031 .3
slopes. . - .. 2, 511 . 8 || Mardin and Langford soils, 15 to 25 percent
Honeoye gravelly silt loam, 8 to 15 percent slopes. - icaaiooo. 1, 869 .6
8lOPeS . - 259 . 1 {| Madalin mucky silty elay loam..____ .. ..__._. 916 .3
Honeoye gravelly silt loam, 8 to 15 percent Madalin silty clay loam_________________._._.__ 59 m
slopes, eroded. - ... ______.______ 279 . 1 |i Middlebury and Tioga silt loams_____________ 1, 047 .3
Howard and Palmyra soils, 25 to 35 percent Muck and Peat_ _ _ .. .__ 537 .2
SlOPeS - - oo o . 2, 181 . 7 || Niagara silt loam, 2 to 6 percent slopes.____.__. 666 .2
Howard and Palmyra soils, 35 to 60 percent Ovid silt loam, 0 to 6 percent slopes. . ___.___.. 5, 326 1.7
Slopes._ _ o 1, 095 . 3 || Ovid silty clay loam, 6 to 12 percent slopes,
Howard-Valois gravelly loams, 5 to 15 percent eroded _ _ s 330 .1
slopes__ ... R it T 1, 893 -6 || Ovid and Rhinebeck silt loams, moderately
H((’}‘;‘;"{C;iggégls gravelly loams, 15 to 25 per- 704 9 deep, 0 to 2 percent slopes___ ... ________. 60 m
Hudson silty clay loam, 2 to 6 percent slopes_ .| 2, 559 .8 Ovcid anzdtR(}sunebec]fc Slllt loams, moderately 600 2
Hudson silty clay loam, 6 to 12 percent slopes, leep, 0 U Dercent 8lopes-- .- ---ooooomo oo ’
eroded . — T 3, 157 1.0 || Ovid and Rhinebeck silt loams, moderately
Hudson silty clay loam, 12 to 20 percent slopes, deep, 6 to 12 percent slopes._.___.__.______ 310 -1
eroded . - _ ... 2, 687 . 9 || Palmyra gravelly loam, 0 to\5 percent slopes_.__ 140 )

See footnote at end of table,
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TABLE 15.—Approzimate acreage and proportionate extent of the soils—Continued
Soil Acres | Percent Soil Acres | Percent
Palmyra gravelly loam, 5 to 15 percent simple Volusia channery silt loam, 3 to 8 percent
SlOPES o e e ee e 385 .1 slopes, eroded .. - oo 41 O]
Palmyra gravelly loam, 5 to 15 percent complex Volusia channery silt loam, 8 to 15 percent
BlOPES - - oo oo cem e cmmmmmacmme e m— e 18 M BlOPES . e m e e e eem oo 11, 286 3.6
Palmyra gravelly loam, 15 to 25 percent slopes__ 108 D) Volusia channery silt loam, 8 to 15 percent
Phelps gravelly silt loam, 0 to 3 percent slopes-.| 1, 144 .4 slopes, eroded.__ - e 947 .3
Phelps gravelly silt loam, 3 to 8 percent slopes--| 2, 004 . 6 || Volusia-Chippewa channery silt loams, 0 to 3
Red Hook gravelly silt loam, 0 to 5 percent pereent slopes__ - oo ooo_o.. 327 .1
BlOPES - - e oo e oo e 135 " Volusia and Iirie soils, 15 to 25 percent slopes__| 1, 429 .5
Rhinebeck silt loam, 0 to 2 percent slopes.. ... 1, 268 . 4 || Wayland and Sloan silt loams._ . ______.____ 8, 346 2.7
Rhinebeck silt loam, 2 to 6 percent slopes_ . .- 3, 695 1. 2 | Williamson very fine sandy loam, 2 to 6 percent
Rhinebeck silty clay loam, 6 to 12 percent SlOPeS - o e e e e meee o 224 .1
slopes, eroded. ..o oo eeen 567 .2 ines and pits___ o aal.o 203 .1
ROCK OULCTOP - - mmccceemmccccccmmmmmmm s 2,176 .7 Cornell University .o oo 3,789 1.2
Tuller channery silt loam, 0 to 6 pereent slopes- - 902 .3
Volusia channery silt loam, 3 to 8 percent slopes.| 9, 088 2.9 Total . e 314, 240 99. 7

t Less than 0.1 percent.

dominant gray colors indicate that this layer has been
wet most of the time.

In some places the underlying mottled material is
partly silt and very fine sand deposited by water, and in
other places it is channery glacial till. Its dominant
grayish color indicates waterlogging; the mottles are local
concentrations of iron. In most places this layer extends
to a depth of about 36 inches, below which is weakly cal-
careous, firm glacial till.

In some areas thin layers of silty clay or silty clay loam
occur in the upper part of the soil. These layers appear

to be water deposited. The thickness of the dark-colored .

surface soil ranges from 10 inches, where Alden soils inter-
grade to Ellery or Chippewa soils, to as much as 18 inches,
where Alden soils intergrade to muck. In the northern
part of the county, Alden soils intergrade to Lyons soils.
In these places the entire profile is nearly neutral and the
depth to free carbonates is only 80 inches. Though water-
deposited material is typical of the upper part of the soil,
the seepy sloping areas consist entirely of glacial till and
have a channery surface soil. In these spots a fragipan
may be present. The pH value in the upper part of the
soil ranges from 5.5 on the highlands in the southern part
of the county to almost 7.0 where Alden soils merge with
Lyons soils.

The water table remains at or near the surface of Alden
soils from the time the frost leaves the ground until early
summer. During very dry periods of midsummer, the
water table recedes to a depth of more than 30 inches, but
it rises after each significant rain. Undrained, these soils
are too wet for crops or pasture. Some areas can be
drained enough to support pasture or hay crops. Tree
roots are confined mainly to the topmost 10 inches, and
only water-tolerant species grow.

These soils are rich in nitrogen, but they release it so
slowly that plants show evidence of nitrogen deficiency.
The supply of potassium and phosphorus is medium.
Wetnessis the outstanding limiting factor.

Alden soils in Tompkins County were mapped only in
an undifferentiated unit of Ellery, Chippewa, and Alden
soils.

Alluvial Land (Ab)

This mapping unit is called a miscellaneous land type
because it consists mostly of unclassified soils. Areas, too
small to be mapped separately, of classified soils on ter-
races and bottom land also occur within the mapped areas.

Alluvial land consists of very recent alluvium adjacent
to streams. 'The streams cut and erode these areas during
floods, shifting material from one place to another. Some
areas include stony or gravelly material; other areas are
free of coarse fragments. Within short distances the
drainage ranges from nearly well drained to very poorly
drained.

Areas of Alluvial land typically lie between the distinct
bottom land or the terraces and the stream. Some are lon
narrow strips of intermingled wet and dry soil materia
that occupy the major part of very narrow valleys in the
uplands.  For the most part, the soil material within this
mapping unit has little or no profile development.

Because these soils are adjacent to streams, are fre-
quently flooded, and have such a wide range in drainage,
they have very low potential for agricultural use. Most
areas are left In brush and weeds. Some support water-
tolerant trees, such as willow and sycamore. (Capability
unit Vw-1; woodland suitability group 16)

Arkport Series

These are deep, well-drained, moderately coarse textured
soils that have formed in sandy lake deposits. Although
Arkport soils are moderately sandy, they contain enough
fine material that they are not outstandingly droughty.
Thin bands of slightly firm, slightly clayey material, 14
inch to 2 inches thick, are conspicuous and important fea-
tures of the subsoil. Clay has concentrated in these bands,
and the soil above them holds water. Arkport soils are
strongly acid or medium acid.

Arkport soils occupy deltas formed by sand that was
dropped as streams entered glacial lakes. The soils on
the tops of these deltas are nearly level or undulating.
Those on the sides that face the valleys are sloping. Some
of the deltas have been dissected by streams. The dissec-
tion forms are steep, and they have been cut through Ark-
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port soils into Dunkirk or Hudson soils in most places.
These steep areas have been mapped with the steep Hudson
and Dunkirk soils. The adjacent soils on high land are
mainly Williamson, Collamer, and Howard soils. The
associated wet spots are Lamson soils.

Arkport soils have four principal parts: (1) a plowed
layer of dark grayish-brown fine sandy loam; (2) an upper
subsoil of yellowish-brown, porous fine sandy loam; (3)
a lower subsoil of brown to grayish-brown, loose fine sandy
loam and loamy fine sand, within which are thin bands
of firmer, darker brown very fine sandy loam; and (4) a
subfi,tmtum of alternate layers of fine sand and very fine
sand.

The plowed layer in cultivated fields is 2 to 4 percent
organic matter. It is porous and permits good root de-
velopment. It has only moderate water-holding capacity.
If unlimed, it is strongly acid or medium acid in most
places. It has a very low potassium reserve and medium
to low phosphorus-supplying power. The plowed layer
of most fieldsis 8 to 10 inches thick.

The yellowish brown upper part of the subsoil extends
to a depth of 16 to 18 incltl)es. Its bright color shows that
it is well aerated most of the time. This layer has only
moderate capacity to supply moisture, but it is an excellent
medium, physically, for plant roots. In most places it is
strongly acid, and its supply of available nutrients is low
or moderately low.

The lower banded part of the subsoil extends from a
depth of about 16 inches to a depth of 36 inches. The
bands of reddish-brown to dark-brown very fine sandy
loam are very important, although each one is very thin
and their total thickness ranges from only 4 to 12 inches.
The material between them is grayish-brown fine sandy
loam and loamy fine sand that is loose in place. The bands
are slightly firm. The bands themselves hold a significant
amount of water available to plants and they also keep the
sandy material above them moist. They give an other-
wise droughty soil a moderate capacity to supply water to
plants. This banded zone ranges from medium acid to
neutral, depending on the area, and within a given area
acidity decreases with depth. The supply of nitrogen and
potassium is very low; the supply of phosphorus is mod-
erately low.

In most areas the substratum is coarser textured than
the soil above it. Consequently, water moves through it
rapidly. In some places thin layers of silt improve its
water-holding capacity. Roots penetrate the substratum,
and alfalfa roots have grown to a depth of more than 5
feet. The substratum is commonly slightly acid-or neutral
in the upper part but is caleareous at a depth of 3 to 5 feet.

In most places the plowed layer is fine sandy loam or
very fine sandy loam. In a few places it is silt loam
underlain by sand. Arkport soils intergrade to silty Dun-
kirk soils, and layers of silt totaling one-fifth of the thick-
ness of the subsoil are permitted within the range of the
series. Arkport soils also merge with the gravelly How-
ard soils, and in these places fine gravel may be present.
The most acid profiles are strongly acid to a depth of 40
inches and medium acid or slightly acid at a depth of 5
feet. The least acid profiles are neutral to a depth of 36
inches and have calcareous material at a depth of 40 inches.

Though Arkport soils are saturated during rainy periods
in spring, the water disappears quickly after the rains stop.
Though free water is held above the bands of the lower
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part of the subsoil, the upper subsoil drains to a moist
condition within a short period. During April, only 2 to
4 drying days are needed before these soils will bear ma-
chinery. During May and June, 1 or 2 consecutive drying
days will permit cultivation. The Arkport soils are among
the first in the county to be ready for tillage in spring.

Although deep-rooted crops like alfalfa may draw some
water from a depth of as much as 5 feet, the root zone
is mainly confined to the topmost 30 or 40 inches. It is
difficult to appraise the capacity of this volume of soil to
supply moisture for plants, because of the effects of the
bands of fine-textured material. The amount probably
varies between 314 and 5 inches of water. Crops begin to
show effects of drought long before these supplies are
exhausted, however. Generally they show moisture stress
after a week or 10 days without rain in the middle of the
summer. If conditions are favorable for the establish-
ment of deep root systems, however, crops in these areas
show the effects of extreme drought less than crops on
many of the finer textured soils of the county.

Arkport soils are moderately low to low in fertility.
The total nitrogen supply is lower than that of most soils
of the county, but the nitrogen is readily available. The
reserve supply of potassium is very low, and the supply
of phosphorus is medium to low. These soils, however,
are extremely responsive to fertilization.

The capacity of the surface soil to absorb bases is low.
It is equal to 4 to 8 tons of ground limestone per acre. In
unlimed soils, this capacity 1s only 30 to 40 percent filled in
most places and 2 to 4 tons of ground limestone is needed
to raise the pH to a value near 7.0. If the surface soil has
been limed previously to pH 6.0, the amount required is
1 or 2 tons.

Arkport soils are among the best of the county, although
they are low in fertility and have only moderate capacity
to supply moisture. They are erodible if they have sig-
nificant slopes.

Arkport fine sandy loam, 2 to 6 percent slopes (ArB}.—
This gently sloping and undulating soil is the better of the
two Arkport soils mapped in Tompkins County. It occurs
on the top of deltas and has gentle, slightly convex slopes
or slightly uneven topography. It is associated mainl
with Arkport fine sandy loam, 6 to 12 percent slopes. It
also adjoins areas of Collamer and Williamson soils, and
in a few places it intergrades to Howard or Chenango
soils. Most of the areas are small, and most show no
evidence of erosion, but in places a few inches of surface
soil has been washed from small knolls and has accumu-
lated on lower spots.

This soil is well suited to crops, pasture, or forest. It is
especially well suited to crops that are planted early in
spring, including some vegetable crops. It also provides
excellent sites for many nonagricultural uses.

Fertilization and liming are the outstanding manage-
ment needs. Crops require fertilization. Nitrogen, phos-
phorus, and potassium supplies are lower than in most
soils of the county. Erosion is a moderate problem. This
soil is moderately susceptible to drought in midsummer
but is among those on which vegetable crops can be ex-
pected to respond to irrigation. (Capability unit ITe-3;
woodland suitability group 1a)

Arkport fine sandy loam, 6 to 12 percent slopes
{ArC).—This soil occupies the faces and the moderately
sloping dissection forms of deltas of glacial lakes. It 1s
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associated mainly with Arkport fine sandy loam, 2 to 6
percent slopes. It also adf'oins areas of Collamer and
Howard soils. Small knolls occur in a few places, and
these have commonly been moderately eroded. These
spots can be detected by the lighter color of the surface
soil. They occupy less than 15 percent of the mapped
areas.

This soil is suited to crops, pasture, or forest. It isalso
well suited to many nonagricultural uses. It is less well
suited to intensive cultivation than is Arkport fine sandy
loam, 2 to 6 percent slopes, mainly because of the erosion
problem.

Maintenance of fertility and control of erosion are the
two outstanding management needs. This soil needs large
amounts of fertilizer, including nitrogen, phosphorus, and
potassium. It also needs lime for crops that are not tol-
erant of acidity. It is very erodible, and on these slopes
erosion is an important problem. Consequently, this soil
is less well suited to intensive continuous production of
vegetables than is the less strongly sloping Arkport soil.
Sod-forming crops should be included in the rotation.
Some areas can be tilled on the contour. Long slopes
should be stripcropped if intertilled crops are grown.
(Capability unit IIYe-5; woodland suitability group 1a)

Bath Series

The Bath series consists of deep, well-drained, strongly
acid, medium-textured soils that have formed in acid or
very low-lime glacial till. Bath soils have a fragipan
that restricts internal drainage. Consequently, their well-
drained characteristics must be attributed either to steep
topography or to the fact that they receive little or no
runoff from higher adjacent land.

The most common associates are the moderately well-
drained Mardin soils and the somewhat poorly drained
Volusia soils. The shallow Lordstown soils occupy steep
slopes of adjacent valley sides. The poorly drained Chip-

ewa soils and the very poorly drained Alden soils occupy
gepressions and level areas in the same general region.
Locally, where lime-bearing water accumulates, Erie or
Ellery soils have formed in the association, instead of
Volusia and Chippewa soils.

Bath soils have four principal parts: (1) a plowed
layer of dark grayish-brown channery silt loam; (2) a
thick subsoil of yellowish-brown channery silt loam free of
mottles; (3) a thick, dense fragipan of acid very channery
silt loam ; and (4) the underlying strongly acid, dense, very
channery loam glacial till.

The 6- to 8-inch plowed layer is silt loam and contains
many flat stone fragments. These stones are troublesome
in tillage and in some harvesting operations, but they do
not prevent cultivation. The plowed layer is porous and
well aerated. It is good physically for root development.
Where unlimed, it is strongly or very strongly acid. It is
3 to 6 percent organic matter and is, consequently, at least
moderately well supplied with nitrogen.

The yellowish-brown subsoil extends to a depth of 18 to
30 inches. It contains many small flat stone fragments,
but it has good water-holding capacity and is well aerated.
It is strongly or very strongly acid and has only moderate
capacity to supply phosphorus and potassium. ~ This rela-
tively thick layer provides a root zone much thicker than
that of the associated soils.
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The top of the fragipan is 18 to 30 inches below the
surface. The pan extends to a depth of 4 to 5 feet. Nar--
row V-shaped cracks filled with light-colored silty material
divide the fragipan into sections 6 to 12 inches wide. The
cracks become narrower with depth and finally end.
Plant roots penetrate several inches along the cracks, but
almost none penetrate the sections between the cracks.
The entire fragipan is strongly acid; its density and poor
aeration prevent roots from developing in it and drastically
restrict downward movement of water.

The underlying glacial till is very channery loam or silt
loam. It is as dense as the fragipan. Its upper part is
medium or strongly acid, but acidity decreases with depth.
In some places free lime occurs below a depth of 5 feet.
This glacial till rests on bedrock. In the shallowest areas
bedrock is only 4 feet below the surface, but in most places
it is at least 6 feet below the surface and on some valley
sidesis at a depth of more than 30 feet.

Where the soil is thinnest over bedrock, flagstones 12 to
16 inches wide are present throughout the soil and on the
surface. In these areas Bath soils intergrade to the shal-
low Lordstown soils. Bath soils intergrade to the mod-
erately well drained Mardin soils where the landform
permits some accumulation of water from adjacent areas.
As these soils merge, depth to the fragipan decreases and
mottling appears at the top of the fragipan. Typically,
the amount of lime in the glacial till increases slightly
from the hilltops toward the valleys. In this transition
zone Bath soils intergrade to Valois soils. The transition
ismarked by a less acid fragipan.

More than 4,000 measurements of depth to the water
table were made on Bath and similar soils over a 2-year
period (77). From the first of April till the middle of
May, the water table was above a depth of 25 inches only
2 percent of the time, and 75 percent of the time no free
water was found within 40 inches of the surface. After
soaking rains in April, 4 or 5 consecutive drying days
commonly are needed before the soils can be cultivated.
During May, only 8 or 4 days are required, and by mid-
June, machinery can be used after 1 or 2 drying days.

Roots can use mainly the 18 to 30 inches of soil above the
fragipan. This zone holds between 4 and 6 inches of
water available to plants. Plants begin to show moisture
stress when this amount is about half exhausted. Nor-
mally, the soils are filled nearly to capacity with available
water at the beginning of June. As the season progresses,
rain normally is not adequate to recharge the reserves as
rapidly as they are exhausted by growing plants. Conse-
quently, reduced growth rates can be expected after 7 to
10 rainless days in midsummer,

In Bath soils that have not been eroded, the total nitro-
gen supply is moderately high. Nitrogen is released
slowly in the cool moist spring, however, and the response
to nitrogen fertilization at that season is high. During
midsummer, nitrogen is released more rapidly but plant
growth is more demanding. Response to nitrogen in mid-
summer is common but less certain. The phosphorus-
supplying power is medium. It is increaseg by liming
but is not adequate for good production. The potassium-
supplying power is medium. Enough potassium may be
supplied by a Bath soil when plants are small, but the
readily available reserve is limited and applications of
potash are generally necessary for good yields. Lack of
lime is the most important chemical limitation. The pH
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value of an unlimed Bath soil is commonly below 5.0. The
plowed layer typically has capacity to absorb 8 to 12 tons
of ground limestone per acre. If a Bath soil has never been
limed, 4 to 8 tons of lime is needed to raise the pH to a
value near 7.0. If the pH value is 6.0, from 114 to 3 tons
is commonly needed. Without adequate liming, fertiliza-
tion of most crops commonly grown is ineffective.

Bath channery silt loam, 2 to 5 percent slopes (BaB).—
This soil is the most gently sloping of the Bath soils, and it
represents mainly the wetter half of the well-drained
range. It is typically on hilltops and is closely associated
with the moderately well drained Mardin soils and the
somewhat poorly drained Volusia soils. This soil, as
mapped, typically includes small acreages of Mardin soils,
which aggregate as much as 15 percent of some areas.
Locally, areas of Volusia soils, too small to be mapped
separately, are included also.

Only in this particular topographic position do Bath
soils have such gentle slopes. Consequently, the total
acreage of this mapping unit is small.

This soil is suited to crops, pasture, or forest. It is well
suited to crops like potatoes. If adequately limed, it is
productive of alfalfa. Itisamong the more desirable sites
in the uplands for housing.

This soil is one of’the best in the uplands. It is suited
to intensive cultivation, and crops on it respond well to
simple practices such as liming and fertilization. Small
stones 1nterfere moderately with cultivation (fig. 19).
(Capability unit I-1; woodland suitability group 5a)

Bath channery silt loam, 5 to 15 percent slopes
(BaC).—This soil is the most extensive of the Bath soils in
the county and is typical of the central part of the well-
drained range. It is near the crests of hills or on dis-
tinctly convex slopes where water does not accumulate.
Closely associated with this soil are the moderately well
drained Mardin soils, spots of which are included in the
least strongly sloping parts of some areas of the Bath soil.
In some places, the slope is crossed by shallow drainways
and the hillside has a distinctly rolling character. In
some of the drainways, small areas of Volusia soils occur
as seep spots. Locally, areas of Lordstown soils, too small
to be mapped separately, are included in the mapped areas
of this Bath soil.

Figure 19—Coarse, flat fragments of rock on surface of Bath
channery silt loam
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This soil is suited to crops, pasture, or forest, but the
management it requires is moderately demanding. Under
good management, it is productive of most crops normally
grown in the county. Iits use, however, is somewhat
limited because the slopes are steep enough to cause diffi-
culty in farming operations. It is difficult, for example,
to turn the soil uphill when plowing, and farm machinery
tends to slip downslope during tillage. This soil is among
the better sites in the uplands for many nonagricultural
uses, such as housing.

Runoff is moderately rapid, and erosion is a problem.
In many areas contour cultivation and stripcropping will
control runoff. Water from above the stripcropped areas
can be directed to a safe channel. Sod waterways in
natural drainways allow the water to flow downhill
without cutting.

This soil can be highly productive of most crops com-
monly grown in the county, if the management needs are
met. Like the other Bath soils, it must be limed ade-
quately before the potential response to nitrogen, phos-
phorus, and potassium can be obtained. (Capability unit
IITe-3; woodland suitability group 5a)

Bath channery silt loam, 5 to 15 percent slopes,
eroded {BaC3).—About 50 to 80 percent of this soil con-
sists of areas from which a significant part of the original
plowed layer has been removed by erosion. In these areas
depth to the fragipan ranges from 14 to 24 inches. Except
for a few small spots, little erosion is evident on the rest of
this soil. These small spots, typically on short but rela-
tively steep slopes, have lost from 12 to 18 inches of soil.
The depth to the fragipan in such spots is between 6 and
12 inches.

The plowed layer contains much less organic matter
than that in an uneroded soil. Consequently, it is less
porous, absorbs water more slowly, allows more water to
run off, and is more likely to be eroded. Runoff takes
away water that plants need. The risk of runoff and
erosion is so great that moderate restrictions in use are
required, along with control of runoff to maintain and
mmprove the productive capacity. With suitable practices,
the soil can be used for crops, pasture, or forest. Also,
suitable locations on it are among the more desirable sites
for many nonagricultural uses, such as housing.

Erosion control generally requires that sod-forming
crops be grown a large proportion of the time. Such crops
also help to restore good physical condition and to main-
tain the organic-matter content of the plowed layer. All
tillage should be across the slope or on the contour. Some
areas can be protected by diversion of water on the upper
part of the slope. If intertilled crops are grown, they
should be planted in strips across the slope. These prac-
tices, along with adequate liming and fertilization, permit
at least a moderately high level of production. Yields are
generally lower, however, than on the uneroded Bath soils
of similar slope. The root zone is thinner than on the
uneroded soil, and the available moisture capacity is cor-
respondingly less. Partly for this reason, and partly be-
cause much water is lost by runoff during the storms of
midsummer, crops on this soil are more subject to damage
by drought than those on the uneroded soils. (Capability
unit I'Ve-3; woodland suitability group 5a)

Bath channery silt loam, 15 to 25 percent slopes
(BaD).—This moderately steep soil is mainly within the
drier half of the drainage range for the series. It is typi-
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cally steep enough that use of machinery is very difficult.
Though some areas have hilly, complex topography, most
are on hillsides that slope dominantly in one direction.
Intermittent streams cross many areas at right angles to
the contour. Spots of wet soil occur along these small
streams. Locally, small areas of the moderately well
drained Mardin soils are included in some of the areas
mapped.

The amount of erosion was not differentiated in map-
ping this moderately steep soil.

Some erosion is evident in most cleared areas. Predomi-
nantly, this soil is uneroded or only slightly eroded, but
in some areas it has lost a significant part or all of the
original surface soil. Even the uneroded areas have less
than 24 inches of porous soil above the fragipan. The
water-holding capacity is less than that of the less strongly
sloping Bath soils.

This soil can be used for crops, pasture, or forest. It
should be used as little as possible for intertilled crops.
Long-term hay and pasture are among the better uses.
Runoff is rapid, and erosion is a potential problem in all
areas. Loss of water contributes to droughtiness in the
middle of the summer. Contour cultivation, striperop-
ping, and the use of sod-forming crops contribute to soil
and water conservation. Lime is necessary for even mod-
erate yields of hay and pasture, and nitrogen, phosphorus,
and potassium are deficient. (Capability unit IVe-2;
woodland suitability group 5b)

Bath and Valois gravelly silt loams, 5 to 15 percent
slopes (BgC).—An area of this mapping unit may consist
of Bath gravelly silt loam, of Valois gravelly silt loam, or
of some of both. Valois soils are described under the
heading “Valois Series.”

These soils occupy either moderate uniform slopes or the
complex slopes of small knolls. At the base of knolls or
on gentle slopes, a thin zone above the fragipan may be
mottled. These spots are inclusions of Langford or Mar-
din soils. A few wet spots are in slight depressions in
some areas; these are shown by wet-spot symbols. Many
areas of Bath and Valois soils are closely associated with
larger areas of Langford or Erie soils. The wet Erie soils
control the use of some fields. Some entire fields, however,
are predominantly Bath and Valoissoils.

These soils are suited to most crops commonly grown in
the county, to pasture, or to forest. They are also among
the best sites in the uplands for housing.

These soils have moderate limitations as cropland.
Their slope causes moderately rapid runoff and loss of
water that crops need in midsummer. Slope also creates
a moderate erosion problem. Adjustment of crop rota-
tions or simple practices are needed to control runoff. In
addition, good crop production and conservation require
adequate fertilization and liming. (Capability unit IITe-
8; woodland suitability group 5a)

Bath and Valeis gravelly silt loams, 5 to 15 percent
slopes, eroded {BgC3).—These moderately sloping soils are
moderately eroded. The amount of soil lost varies greatly
from spot to spot within a single area. Some spots are
uneroded, and some have lost as much as 12 inches of soil.
In most places, however, the plowed layer consists mainly
of former subsoil material and the depth to the fragipan
is 4 to 6 inches less than in the uneroded Bath and Valois
soils. Consequently, the depth of the root zone is 4 to 6
inches less and the available moisture capacity is 1 to 114
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inches less than in the uneroded soils. Also, organic mat-
ter has been lost. The plowed layer is less porous than
that of the uneroded soils; hence, a good seedbed is more
difficult to prepare and the surface absorbs water more
slowly. All of these factors contribute to slightly lower
yields on these soils than on Bath and Valois gravelly silt
loams, 5 to 15 percent slopes.

In many places these soils consist of a series of moder-
ately sloping knolls, the sides of which are the most
severely eroded. Some areas, mainly on valley sides, have
nearly uniform slopes. The least sloping parts commonly
have some mottling above the fragipan; they are inclu-
sions of Langford soils. A very few small spots of the
somewhat poorly drained Erie soils may be included;
these are mainly in small flat areas or in slight depressions.

The soils of this mapping unit are suited to crops, pas-
ture, or forest. They are also among the better sites in the
uplands for housing. They can be used for most crops
grown in the area, but management needs are exacting if
intertilled crops are grown frequently. After rains a crust
may form at the surface. Consequently, less water is
absorbed and the loss of water by runoff and the hazard
of erosion are greater than on the uneroded mapping unit
of similar slopes. The use of sod-forming crops to hold
soil and to increase the organic-matter content is impor-
tant. Special practices are commonly needed to control
runoff. Liming and fertilization are essential for even
moderate yields and for conservation. Nitrogen is espe-
cially needed, because much of the nitrogen has been lost.
Although the management needs are much more exacting
than those of the uneroded mapping unit of similar slope,
yields under good management may be only slightly less.
(Capability unit IVe-3; woodland suitability group 5a)

Bath and Valois gravelly silt loams, 15 to 25 percent
slopes (BgD).—These are moderately steep soils on which
modern machinery can be used only with difficulty. The
dominant soils are characteristic of the drier two-thirds of
the well-drained range described for the two series.
About 50 percent of this unit has lost 4 to 6 inches of soil
by erosion. On most of the remaining acreage, erosion
losses have been too small to be measured. Some spots,
however, have lost as much as 12 inches.

This mapping unit occupies either strongly sloping
hillsides or upland areas that have pronounced, irregular,
hilly topography. Small areas of moderately well
drained Langford soils are included locally. In the hilly
areas, strata of gravel occur erratically in the substratum.
In such places small areas of gravelly Howard soils are
included.

The slopes limit the use of this unit. The soils can be
used for crops, pasture, or forest, but farming operations
arve difficult. Selected sites that have favorable topog-
raphy are suitable for housing.

Runoff is moderately rapid or rapid. Consequently,
these soils are more subject to drought than are Bath and
Valois soils on less steep slopes. Runoff also contributes
to a serious erosion hazard. These factors combine to
limit the suitability of this mapping unit for intensive
cropping. It can be cropped successfully, but it is best
if the cropping system includes a high proportion of sod-
forming crops or pasture. Structures to divert excessive
runoff are needed to protect many of the areas. The soils
in this unit are suited to deep-rooted, long-lived legumes
for hay or pasture if adequate lime ang fertilizer are
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applied. They are not productive of native pasture plants
unless fertilized and limed. (Capability unit IVe-2;
woodland suitability group 5b)

Bath and Valois soils, 25 to 35 percent slopes (BoE).—
The significant features of this mapping unit are steep
slope, good drainage, moderately good water-holding ca-
pacity, strong acidity, and moderate fertility. Slope is
the factor that limits the use of these soils.

This mapping unit is mainly on steep valley sides and
steep hills in valleys. In many places it is on the steep
slopes where streams have made broad V-shaped land-
forms in deep glacial till. The adjacent areas consist
mainly of the moderately well drained and the somewhat
poorly drained members of the Bath and Valois catenas.

The soils in this unit are too steep to be cultivated safely
with modern machinery. Most of the acreage is used for
pasture or forest. Most of the pastures are unimproved
and brushy. The steep slope makes improvement very
difficult. 1f the soils were to be plowed, erosion would be a
very serious hazard. (Capability unit VIe-1; woodland
suitability group 5b)

Bath, Valois, and Lansing soils, 35 to 60 percent
slopes (BtF).—This is an undifferentiated unit of very steep
soils in deep glacial till. It occupies valley walls, escarp-
ments along streams, and dissected landforms. Because
slope dominates in determining the potential use of these
soils, distinctions among the soils included were not made
in the mapping. Lansing soils are described under the
heading “Lansin
under “Valois Series.” Small areas of equally steep
Honeoye, Cayuga, and Darien soils are included in some
of the areas mapped. Generally, soils of only one series
dominate any one area.

Erosion has not been differentiated, and all degrees of
erosion from none to severe are included. Some areas are
unstable because streams have undercut the very steep
slopes and have caused sections to slump and to leave the
parent material exposed. Such areas are shown on the
soil map by escarpment symbols where feasible.

The steepness of the slope precludes most uses other than
forestry, recreation, or wildlife. Some areas are now in
State parks. (Capability unit VITe-1; woodland suita-
bility group 10)

Braceville Series

The Braceville series consists of deep, moderately well
drained, medium-textured soils that have a fragipan.
These soils have formed in stratified water-laid deposits of
gravel, sand, and silt. These deposits are associated with
the glacial outwash terraces, but the material either is
poorly sorted or contains layers of silt that must have
been laid down in slow-moving water. The original ma-
terial carried little lime; thus, the soils are very strongly
acid or strongly acid. They are the moderately weil
drained associates of the Chenango soils.

The total acreage of Braceville soils in Tompkins County
is very small. Most of it occurs as small areas that are
associated with Chenango soils on terraces. Small areas
are associated with Chenango soils on beach ridges in the
uplands and on alluvial fans. The wetness in these two
places is caused by underlying deposits of slowly perme-
able glacial till or lacustrine clays.

Series,” and Valois soils are described -
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Braceville soils have four principal parts: (1) aplowed
layer of grayish-brown to dark grayish-brown gravelly
silt loam or silt loam; (2) an upper subsoil of yellowish-
brown gravelly silt loam that grades to a grayish-brown
material of similar character but with distinct mottles;
(8) a firm, fragipanlike lower subsoil of gravelly silt
loam or silt loam that is slowly permeable to water; and
(4) intermingled layers of gravel, sand, and silt charac-
teristic of the original deposit.

In most fields the plowed layer is 7 to 9 inches thick. Its
grayish-brown to dark grayish-brown colors are associated
with a 8- to 6-percent organic-matter content. This layer
is permeable. It contalns enough gravel to interfere
slightly with tillage in most places. Unlimed, it is strong-
ly acid or very strongly acid. It hasa moderate potassium
reserve and moderate phosphorus-supplying capacity. It
is well suited to root development.

The upper part of the subsoil extends to a depth between
7 and 24 inches. It has few mottles immediately below the
plowed layer, but mottles increase in number with depth.
This pattern of mottling indicates that the upper part is
infrequently wet, but that the lower part is saturated for
significant periods. In most areas distinct mottling ap-
pears at a depth of about 12 to 14 inches. This layer is
permeable. It is wet because of the slowly permeable
layers beneath it. It is strongly acid or very strongly
acid. Ithasa moderate potassium reserve and a moderate
capacity to supply phosphorus.

"The lower part of the subsoil is a dense, slowly perme-
able layer that is responsible for the wetness of the soil
above in many areas. This layer is high in silt, and in
some places it does not contain gravel. Few roots pene-
trate it. It is medium acid or strongly acid. It has mod-
erate supplies of phosphorus and potassium. The depth
to this layer varies, depending upon the characteristics of
the original deposit, and the layer extends to a depth of
30 to 45 inches. Though this fragipan layer is character-
istic of the Braceville soils, it is not present in some of the
mapped areas. In these areas wetness results from the
slowly permeable layers of the substratum or from the
underlying, slowly permeable glacial till or lake sediments.

The underlying water-laid geposit varies in texture and
thickness from place to place. It is typically dominated
by gravel and sand, but it contains layers of silt loam or
gravelly silt loam that range from a fraction of an inch
to more than 12 inches in thickness. The deposit is thick
in some places; in others it is underlain by glacial till or
lake sediments at a depth of more than 40 inches.

Though these soils are typically strongly acid to a depth
of more than 3 feet, areas that merge with Phelps soils
are medium acid to slightly acid in the lower part of the
profile. The plowed layer normally contains gravel, but
in some areas it has almost no gravel.

During April, water stands less than 6 inches below the
surface for a short time after each rainy period, and re-
cedes to a depth of 20 inches or more during rainless
periods. At this time of year, 4 to 6 drying days are
needed before the soil can be plowed. During May, free
water stands within 15 inches of the surface for only short
periods and recedes to 30 inches or more during extended
dry periods. At this time of year, 2 to 4 drying days are
needed before cultivation. During June, 1 or 2 consecu-
tive drying days normally permit tillage.
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Few roots penetrate the fragipanlike layer of the lower
part of the subsoil. Most do not penetrate below a depth
of 15 to 20 inches. This volume of soil will hold 3 to 4
inches of water that plants can use. In the early part of
the season these values are not significant, because the soil
frequently contains free water. During midsummer, how-
ever, dry periods may be long enough to exhaust most of
this supply. Commonly, free water stands above the firm
fragipan layer for short periods after rains. After it dis-
appears, crops show signs of moisture deficiency within
7 to 10 days without rain in midsummer.

The dark color of the surface soil is associated with a
8- to 6-percent organic-matter content, which is reflected in
a moderately high capacity to absorb bases. This ca-
pacity is equivalent to 7 to 13 tons of ground limestone
per acre. In unlimed soils, this capacity is only about 20
or 30 percent filled. Unlimed plowed layers need from
314 to 6 tons of ground limestone for a pH value near 7.
If the soils have been limed previously to pH 6.0, the re-

uirement is 114 to 8 tons of ground limestone per acre.
he soil within the root zone has only a medium amount
of phosphorus and potassium. )

Braceville soils are potentially moderately productive
soils, but they have outstanding deficiencies in nutrients
and lime and a moderate problem of wetness.

Braceville gravelly silt loam, 0 to 5 percent slopes
(BvA).—This is the only Braceville soil mapped in Tomp-
kins County. As mapped it includes areas, too small to
be mapped separately, of the somewhat poorly drained
Red Hook soils and of soils, mainly seepy spots on the sides
of hills, that have slopes of more than 5 percent.

This soil is snited to crops, pasture, and forest. If ade-
quately drained, it is suited to intertilled crops, including
vegetable crops. Its wetness imposes moderate limitations
for some nonagricultural uses, but it is used in some places
as housing sites. It is a source of gravel, but the quality
of the deposits is so variable that each potential excavation
site needs close examination.

Liberal use of lime and complete fertilizer is necessary
for good yields. Although erosion is generally not a prob-
lem, contour farming is advisable for some of the more
strongly sloping areas. Some areas may be improved
by drainage. (Capability unit IIw-1; woodland suit-
ability group 8a)

Canandaigua Series

The Canandaigua series consists of deep, poorly drained
and very poorly drained, silty soils that have formed in
calcareous lake deposits consisting mainly of layers of silt
and very fine sand but including thin layers of clay. These
soils have a very dark colored surface soil and a gray
subsoil. The poorly drained soils of this series have a min-
eral surface horizon rich in organic matter. The very
poorly drained soils have a mucky surface soil. Can-
andaigua soils contain less clay than Madalin soils. They
contain more silt and clay and less sand than Lamson soils.

Canandaigua soils occupy level or depressed areas within
the basins formerly occupied by glacial lakes. In most
places higher lying soils are members of the Collamer and
Niagara series, but Canandaigua soils also occupy silt-
filled depressions within areas of glacial till dominated by
Erie and Lansing soils. The proportions of the very fine
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sand and silt layers vary widely within short distances in
some areas.

The Canandaigua soils consist of three principal parts:
(1) a surface soil that is either very dark gray silt loam
high in organic matter or mucky silt loam; (2) a subsoil
of light brownish-gray to grayish-brown silt loam that
has many prominent mottles; (3) a substratum that con-
sists of calcareous layers of silt and very fine sand and
thin layers of clay.

The surface soil ranges from 8 to 18 inches in thickness.
In the poorly drained soils, it is very dark gray and is
8 to 10 percent organic matter. In the wettest soils, a
thin layer of muck covers the surface of undisturbed areas.
If these areas are pastured, the muck is mixed with under-
lying mineral material and the resulting mixture is a
mucky silt loam that is as much as 20 percent organic
matter. In areas that have not been drained, this Iayer is
saturated with water for very long periods, but it is porous
and permits root development when the water is removed.
In most places this layer is slightly acid or neutral, but in
some upland depressions it is medium acid. It contains
a very large amount of total nitrogen, but the nitrogen is
very slowly available to plants if the soil is undrained.
The capacity to supply potassium and phosphorus is
medium.

The gray colors of the subsoil are the results of intense
wetness for long periods. Gray and dark gray are domi-
nant. In the wettest places, a thin layer beneath the sur-
face soil is almost free of mottles, probably because iron
has been made soluble and has been removed. In un-
drained areas some roots penetrate 3 to 4 inches into this
layer, but few extend farther. If these soils are drained,
roots commonly penetrate to a depth of between 15 and
20 inches. The subsoil contains little nitrogen and has
only medium potassium- and phosphorus-supplying power.
It 1s nearly neutral, however. It extends to a depth of
18 to 40 inches.

Silt is dominant in the substratum, but it is interspersed
with layers of very fine sand in many places. Thin layers
of clay are present in most places. Most of these layers
are only a fraction of an inch thick, but some are several
inches thick. Kspecially where these layers of clay are
present, the substratum 1s very slowly permeable to water.
It is calcareous and has medium potassium and phos-
phorous supplying power, but few roots reach it.

Two major variations are allowed within the range of
the series. Drainage is poor in some of the soils, and very
poor in others. Organic-matter content of the surface soil
1s greater and the grayness of the subsoil is more pro-
nounced where drainage is very poor. The surface soil
is between 8 and 14 inches thick in most places, but in some
areas that have received deposits of eroded material, it is
as much as 18 inches thick. The texture of layers in the
soil profile ranges from clayey to sandy. The clay content
of the subsoil ranges from as little as 15 percent to as much
as 30 percent. The depth to free lime ranges from 18 to 40
inches. It is commonly least in the wettest areas.

Canandaigua soils have water standing at the surface
for long periods throughout the months of April and May.
In the poorly drained soils, the water table recedes to a
depth of 6 inches or slightly more for short periods during
April and to a depth of as much as 20 inches for short
periods during May. In the very poorly drained soils,
free water stands within 6 inches of the surface most of the
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time during both months. In most years, the water table
begins to recede near the first of June but rises to within
a few inches of the surface after each major rain. Neither
the poorly drained nor the very poorly drained soils are
suitable for cultivation unless drained. The poorly
drained ones may be used for grass hay.

If these soils are drained artificially, the water table
can be controlled until June. Though the water table
recedes during dry midsummer periods, the soils receive
water both as runoff and as seepage after each soaking
rain. Moisture deficiency is not commonly a problem, even
in drained areas.

Canandaigua soils contain a large amount of total nitro-
gen. The nitrogen is very slowly available throughout
the year in the undrained areas. In drained areas, it is
slowly available in spring but may be readily available
during midsummer. The capacity of these soils to supply
phosphorus and potash is medium. The subsoil and sub-
stratum contain an abundant supply of lime. The surface
soil in many areas is nearly neutral, but in some it is me-
dium acid. It has a very high capacity to absorb bases.
This capacity is equivalent to 14 to 20 tons of ground lime-
stone per acre. An unlimed surface soil may need from
none to as much as 5 tons of ground limestone per acre to
raise the pH to a value near 7.0. If these soils have been
limed previously to pH 6.0, the requirement is 3 to 5 tons.
Many areas need no lime.

Wetness is the outstanding limitation of these soils. If
adequately drained they are responsive to management.
and can be among the most productive of the county.

Canandaigua and Lamson soils (Ca)—The name of
this mapping unit indicates that any given area may con-
sist of the silty Canandaigua soils, of the sandy Lamson
soils, or of a mixture of the two. Lamson soils are de-
scribed under the heading “Lamson Series.” Slope is not
indicated in the name of the mapping unit, because both
of these soils are nearly level or depressional. The depres-
sions without outlets are very poorly drained and have a
mucky surface soil. The nearly level areas are poorly
drained and have a very dark gray mineral surface soil
rich in organic matter. The centers of some large areas
have a mucky surface layer like that in the very poorly
drained areas, but the margins are less wet and have a
surface layer like that in the poorly drained areas. Most
areas are dominated by poorly drained soils. This map-
ping unit is associated mainly with the Collamer and
Niagara soils in drier sites, but the upland depressions
are surrounded by Erie or Ellery soils.

If undrained, these soils cannot be used for crops other
than grass hay, and the wettest parts are poorly suited
even to this. Drained areas may be used for a large va-
riety of crops. They can be used for pasture and are pro-
ductive during the dry midsummer months. Only water-
tolerant species of trees are adapted. The soils are too wet
for most nonagricultural purposes. Some are suitable for
wildlife marshes or for dugout ponds.

Control of water is the outstanding problem. The soils
can be tile drained if outlets are available. Ditching for
tile or for open drains, however, is difficult, because the
sandy layers tend to flow into the ditch. Areas that have
been drained need nitrogen, phosphorus, and potash.
Some, but not all, need lime. If drainage is feasible, these
soils can be among the most productive in the county.
(Capability unit IITw-5 ; woodland suitability group 14b)
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Cayuga Series

The Cayuga series consists of deep, well drained and
moderately well drained, moderately fine textured soils,
These soils developed in areas where there apparently was
a thin layer of lake-laid silt and clay over glacial till, as
is typical in areas of Lansing and Honeoye soils. The
underlying calcareous till has been mixed to some degree
with the fine lake deposit by the burrowing of animals, by
the uprooting of trees, and by frost action, and Cayuga
soils have formed in the mixture. The series includes both
the well-drained soils and the drier half of the moderately
well drained soils that have formed in these materials.
Reaction in the upper part of the soil is slightly acid or
neutral.

Cayuga soils occupy convex, gently sloping to moder-
ately steep areas on the sides of valleys. They are mainly
below the 1,000-foot contour, that is, below the water level
of the glacial lakes. Many areas of Cayuga soils in
Tompkins County appear to be in places that once had
thick deposits of lake-laid material, for they are closely
associated with Hudson soils, which formed where the
lake-laid deposits were thick. Most areas of Cayuga
soils are too small to be mapped separately, so they are
mapped as complexes with Hudson soils.

Many areas are crossed by intermittent waterways, some
of which have sharply incised dissection forms. The
landforms are such that water is removed by runoff and
relatively little water from adjacent areas accumulates.
The somewhat poorly drained Ovid soils and the poorly
drained Ilion soils occupy parts of many fields in which
Cayuga soils are found.

ayuga soils have four principal parts: (1) a plowed
layer of very dark grayish-brown, gravel-free or slightly
gravelly heavy silt loam; (2) a thin leached layer of brown
gravel-free or slightly gravelly heavy silt loam that is
commonly faintly mottled; (3) a subsoil of dark-brown to
reddish-brown, gravel-free or slightly gravelly silty clay
loam that is free of mottles in the upper part but has
faint or distinct mottles in the lower part; and (4) a
dense substratum of calcareous, grayish-brown, very
gravelly loam glacial till.

The plowed layer in most places is thinner than that of
the soils that have formed in glacial till. It is mainly
4 to 7 inches thick. In uneroded areas, it is 3 to 5 percent
organic matter, and its nitrogen content is correspondingly
moderately high. Thislayer has moderately good physical
condition in most places. It is permeable to roots and
water and is well aerated. In areas that have been in-
tensively used or that have eroded, the plowed layer is
much less porous, absorbs water slowly, and tends to be-
come slightly cloddy if it is cultivated when too wet. In
most areas, it contains some stone fragments that have
worked up from the underlying till. It is slightly acid or
neutral where it has not been limed. It has medium ca-
pacity to supply phosphorus and potassium.

The thin leached Jayer beneath the plowed layer extends
only to a depth of between 8 and 12 inches. It is present
only where the soils are not eroded and where they have
not been plowed deeply. In other places, it has been in-
corporated in the plowed layer. Physically the material
in this layer is porous and permeable to roots and water.
It is much lower in nitrogen than is the plowed layer
above it, but it is similar in its capacity to supply
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phosphorus and potassium. It is nearly neutral in most
laces.

P The dark-brown subsoil extends to a depth of between
20 and 36 inches. Itis much higher in clay than are other
parts of the profile. It has a blocky structure, however,
and plant roots penetrate between the blocks. The blocks
become larger with depth, and roots are correspondingly
restricted. The upper part is nearly free of mottles, which
indicates that it is well aerated much of the time; the lower
part has faint to distinct mottles, which show that it 1s
saturated more frequently. This layer is nearly neutral
in most places. Because 1t is moderately high in clay, its
potassium reserve is very high. Its capacity to supply
phosphorus is medium. Where the layer is thickest,
coats of lime may be found in pores and cracks.

The underlying glacial till is dense and firm, Water
penetrates it slowly, and few roots penetrate it. This
layer is moderately to strongly calcareous. Its slow per-
meability contributes to slight wetness in the lower part
of the subsoil. Only loss of water as runoff prevents these
solls from being wet.

The thickness of the water-laid deposit varies from spot
to spot. Where it is thinnest, the surface soil is a moder-
ately gravelly silt loam. Where it is thickest, the surface
soil is free of gravel and is a heavy silt loam or a silty
clay loam. Differences of this kind may be found within
distances of a few feet. Where the lake deposit is thickest,
the Cayuga soils intergrade to Hudson soils. The least
strongly sloping areas and those that receive some runoff
from adjacent land merge with the somewhat poorly
drained Ovid soils. In these places the lower part of the
subsoil is distinetly mottled.

During April, free water stands above the dense glacial
till after each rainy period. It rises to within 10 inches
of the surface during wet periods, but recedes to a depth
of more than 30 inches after several drying days. At this
time of year, 4 to 6 consecutive drying days are generally
needed before the soil will bear machinery. During May,
water stands above the till periodically but rarely rises to
within 18 inches of the surface for significant periods. At
this time of year, 8 or 4 drying days will normally permit
cultivation. ~ Although free water is present above the
till for short periods after rains in June, the soil can nor-
mally be cultivated after 1 or 2 drying days. Cayuga
soils” cannot be cultivated as quickly after rains as can
Honeoye and Lansing soils.

Some plant roots, especially alfalfa roots, penetrate to
a depth of 80 inches, but most roots remain in the topmost
15 inches. The zone that roots can use effectively is mainly
20 to 24 inches thick. This zone can hold 814 to 4 inches
of moisture that is available to plants. Moisture stress
becomes apparent when one-half to two-thirds of the avail-
able moisture is used. Crops on this soil commonly show
the effects of water deficiency after 7 to 10 days without
rain in midsummer.

Cayuga soils are well supplied with lime. The capacity
of the plowed layer to absorb bases is equivalent to 10 to
14 tons of ground limestone per acre. This capacity is 60
to 80 percent filled with bases in most areas. Where the
surface soil is about pH 6.0, 2 to 3 tons of ground lime-
stone are needed to raise the pH to a value near 7.0. Un-
limed soils may need no lime in some areas; in others they
need as much as 3 tons.
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Though the nitrogen supply is moderately high in un-
eroded areas, nitrogen is released slowly during the cold
springs, and applications of nitrogen fertilizer are neces-
sary for good growth. The potassium-supplying power
is very high as a consequence of the reserve in the clayey
subsoil. Tests of the plowed layer may not show this re-
serve. Potassium fertilizer is commonly needed for crops
like alfalfa, though the rate of depletion is less than on
coarser textured soils of the county. Cayuga soils have
medium capacity to supply phosphorus, and phosphorus
fertilizer is necessary for good yields.

Cayuga soils are potentially highly productive, but they
are also among those that require skilled management for
high production and control of runoff and erosion. They
are erodible soils, and they absorb water less rapidly than,
for example, Honeoye and Lansing soils.

Chenango Series

The Chenango series consists of deep, well-drained,
medium-textured, gravelly soils that have formed in gla-
cial outwash sand and gravel that contain very little lime.
These soils are very strongly acid to strongly acid. They
are similar in some properties to Howard soils but are
much lower in lime and have less clay in the lower subsoil.

Chenango sotls occur on nearly level outwash terraces in
the valleys, on alluvial fans where postglacial side streams
left gravelly or channery deposits on the valley floors, and
on hilly gravel deposits where streams that issued from the
glacier dropped their loads. They are closely associated
with the moderately well drained Braceville soils and the
somewhat poorly drained Red Hook soils, both of which
are in deposits of similar material. The adjacent soils on
the uplands are mainty Lordstown, Volusia, and Erie soils.
The adjacent soils on the flood plains of present streams are
mainly Tioga and Middlebury soils.

Chenango soils have four principal parts: (1) a plowed
layer of dark grayish-brown gravelly loam or gravelly silt
loam; (2) an upper subsoil of yellowish-brown gravelly
loam or gravelly silt loam; (8) a lower subsoil of dark-
brown or dark yellowish-brown gravelly loam or gravelly
sandy loam; and (4) layers of sand, gravel, and cobble-
stones of the original outwash deposit.

The plowed layer in most fields ranges from 7 to 9 inches
in thickness. Its dark color is associated with its organic-
matter content, which ranges mainly from 3 to 5 percent.
The material is porous and permeable. In unlimed areas
it is very strongly acid. It has a medium potassium re-
serve and medium phosphorus-supplying power. It isan
excellent medium for roots if fertilized.

The yellowish-brown upper part of the subsoil extends
to a depth of 12 to 18 inches. It also is porous and per-
meable. It is low in organic-matter content and is very
strongly acid. It has a medium potassium reserve and
medium phosphorous-supplying power. Physically, it is
an excellent medium for plant roots, but its fertility is
moderately low.

The dark-brown to dark yellowish-brown lower part of
the subsoil extends to a depth of 36 to 50 inches. It ap-

ears to contain slightly more clay than the material above
1t, but it also contains more sand and gravel and less silt.
It is permeable to roots and water. It has a lower avail-
able moisture capacity than the horizons above it, but the
spaces between the pebbles are partly filled with fine mate-
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rial, which does prevent water from escaping rapidly into
the substratum. This part of the subsoil is very strongly
acid or strongly acid. It hasa medium potassium reserve
and medium phosphorous-supplying power. Plant roots
penetrate it easily, and it is a source of water for crops.

The underlying glacial outwash consists of loose, porous
gravel and sand. It holds a small amount of water. In
some places beds of very fine sand or fine sand restrict the
downward movement of water enough to hold water in the
gravel above them for short perioﬁs. The gravel in the
upper part of this layer is thinly coated with clay, but the
fine material does not fill the pores. The upper part of
this zone has been leached of the small amount of carbon-
ates it originally held and is strongly acid or medium acid.
Acidity decreases with depth, and carbonates are found as
coats on the gravel at a depth of 5 to 8 feet. In some places
the gravel in the very deep substratum is cemented by
lime.

The texture of the upper part of these soils ranges mainly
from gravelly loam to gravelly sandy loam. In some
places, especially on alluvial fans, the surface soil is chan-
nery silt loam. Where Chenango soils merge with Howard
solls in more calcareous material, lime is found at a depth
of 50 or 60 inches and clay is most abundant in the lower
part of the subsoil. On the sides of some valleys, the mate-
rial is poorly sorted; till-like layers are present in the
substratum; and many of the stone fragments are not
rounded. On the alluvial fans, most of the stone frag-
ments are flat pieces that lie like shingles in the substratum.
The deposits of glacial outwash are very thick in most
places. On alluvial fans the deposits are thick where the
fan meets the upland and thinner down the slope toward
the center of the valley. At the margins of alluvial fans
the outwash is only a few feet thick over till or lake clays.
Except on the alluvial fans, the depth to bedrock is very
great.

Although Chenango soils are saturated when frost first
leaves the ground in spring, they lose free water very
quickly. Free water is present in the topmost 2 feet for
only short periods during or immediately after soaking
rains during April and May. During April, 2 or 3 con-
secutive drying days are normally enough to permit plow-
ing. During May and June, only 1 or 2 days of drying
are required. On the lower parts of the alluvial fans, free
water may stand in the lower part of the subsoil for signifi-
cant periods during April and May. These are places
where Chenango soils intergrade to the moderately well
drained Braceville soils.

Although the roots of deep-rooted crops and the roots
of trees penetrate deeply into the substratum, most crops
obtain most of their moisture from the topmost 80 or 40
inches. This volume of soil holds 8 to 5 inches of water
that plants can use. Not all of this is easily available,
however, and crops on these soils show the effects of mois-
ture stress after a week or 10 days without rain in the
middle of the summer. Some of the steepest areas are
very droughty.

The surface soil has a moderate capacity to absorb bases.
In most areas this is equal to 7 to 12 tons of ground lime-
stone per acre. On unlimed areas 4 to 7 tons of ground
limestone is needed per acre to raise the pH of the surface
soil to a value near 7.0 If the soil has been limed pre-
viously to pH 6.0, the requirement is 114 to 3 tons. The
potassium reserve is medium. The potential phosphorus-
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supplying power is moderate, but it is less in unlimed soils.

Gently sloping Chenango soils are among the best
potential soils in Tompkins County for crops. Moderate
moisture-holding capacity limits crop yields in some
years. Ior good yields, large amounts of lime and fer-
tilizer are required.

Chenango gravelly loam, 0 to 5 percent slopes
(CdA).—Generally, this soil is typical of the Chenango se-
ries. Some areas, however, are underlain by 5 to 10 feet
of loose, poorly sorted gravelly material that was de-
posited over the firm glacial till. Some such areas are
where beaches of the glacial lakes have formed gravelly
ridges on the sides of the valleys, and some are where small
deposits of gravel were left on the uplands. The char-
acteristics of the soil itself are well within the range of
the Chenango series, but the underlying poorly sorted
gravelly material has greater water-holding capacity than
the glacial till, and water is perched above the glacial till
for significant periods in spring.

Most of this soil is on glacial outwash valley trains or
on undulating parts of the uplands. Some of the areas
mapped include spots of the moderately well drained
Braceville soils. A very few areas of Red Hook soils, too
small to be mapped separately, are shown on the soil map
by wet-spot symbols.

This soil is excellent for crops, pasture, or forests. It is
adapted to a wide variety of crops, including vegetables,
fruits, and deep-rooted legumes. It is also among the best
soils of the county for a wide variety of nonagricultural
uses, and in some places has been taken over for nonagri-
cultural uses.

Liming and fertilization are the first management needs.
This soil has essentially no erosion problem. It has no
need for artificial drainage, except in the few small wet
spots. Supplemental irrigation in dry years would be ef-
fecjtive. (Capability unit I-1; woodland suitability group
la

Chenango gravelly loam, 5 to 15 percent slopes
(CdC).—This soil is on glacial outwash terraces and valley
trains. Some areas are on moderately sloping terrace
faces, some are on slopes to depressions on the terraces, and
many are moderately sloping landforms against the val-
ley sides. Some of the slopes are uniform and some are
complex, Included in mapping are areas, too small to be
mapped separately, of the moderately well drained Brace-
ville soils, which are along the margins of terraces and in
depressions on the terraces. Small spots of wet soils are
shown by wet-spot symbols.

This soil is suitable for crops, pasture, or forest. It can
be used for intertilled crops if precautions are taken to
control runoff and erosion. It is among the best sites in
the county for many nonagricultural uses, including
sources of gravel and sites for housing.

Adequate liming and fertilization are the first require-
ments for good yields. Under intensive use for intertilled
crops, erosion becomes a moderate problem. For some
areas that have simple slopes, contour cultivation and
striperopping provide adequate water control. Areas that
have complex slopes cannot be farmed on the contour, and
they need to be protected by means of close-growing and
sod-forming crops and by cultivation as nearly across the
slope as possible. Some fields that contain spots of Brace-
ville or Red Hook soils can be improved by draining the
wettest spots. Yields are limited in some years by the
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limited ability of these soils to supply moisture. Conser-
vation of moisture is very important. (Capability unit
IITe4; woodland suitability group la)

Chenango gravelly loam, 15 to 25 percent slopes
(CdD).—This soil is moderately steep or hilly. Parts of
most areas that have been cleared of forest are somewhat
eroded. In the greater part of most areas, erosion cannot
be detected by examination of the soil but is evidenced by
accumulations of eroded material in gently sloping places.
Most areas, however, have spots where erosion is evident
from the lighter color of the plowed layer and from con-
centrations of gravel on the surface. Such spots are most
common on the complex slopes of hilly areas. The steep-
est slopes show distinct erosion, and the gently sloping
areas among the hills have from a few inches to as much
as 10 inches of eroded material over their original surface.

This soil commonly forms the steepest parts of fields
that are dominated by the more gently sloping Chenango
soils. It occupies the moderately steep faces of some ter-
races, the moderately steep faces of gravel deposits on the
sides of valleys, and hilly gravelly areas in valleys or in
the uplands where the ice front stood for long periods. It
is closely associated with the moderately well drained
Braceville soils and the somewhat poorly drained Red
Hook soils, both of which formed in the same kinds of
deposits. It intergrades to the sandy Arkport soils or the
medium-lime Howard soils. The adjacent soils in the
uplands are mainly of the Lordstown, Erie, or Volusia
series. The associated soils of the first bottoms are mainly
Tioga and Middlebury soils.

Af_:”\though this soil can be used for crops, it is so steep
that use of machinery is very difficult and the erosion haz-
ard is serious when the soil is bare. Generally, long-term
hay is the most feasible use, but pasture and forest are
also suitable uses. This soil 1s among the best soils of the
county for many nonagricultural uses, including sites for
housing and sources of gravel.

Intensive liming and fertilization are essential for even
moderate yields of crops and pasture. Plowing should
be across the slope, to the extent feasible, and strips of sod
should be left to retard runoff. Practices that control
runoff and that increase infiltration of water are very
important, for this soil is droughty in midsummer. Pas-
tures ave productive in spring and fall if limed and ferti-
lized, but they are commonly not highly roductive in
midsummer. Most of the pastures have not been limed or
fertilized, and consequently they produce little forage at
any time. (Capability unit IVe-8; woodland suitability
group 1b)

Chenango gravelly loam, fan, 0 to 8 percent slopes
(CnB).—This soil occupies fans formed where streams of
steep gradient emerge from the uplands. Rapidly run-
ning water has carried rock fragments downhill and de-
posited them where the stream emerges onto the valley
floor. The fragments ave largest and the deposits deepest
at the apex of the fan, at the foot of the hill. The fan
slopes gently toward the middle of the valley and spreads
laterally along the foot of the hill. The deposit is thickest
and the height of the fan is greatest in a line from the
mouth of the stream toward the middle of the valley. The
deposit is thinner on both sides of this line and toward the
middle of the valley. The material is also coarsest at the
apex of the fan and becomes increasingly fine with dis-
tance from it. Where the fan merges with the valley floor,
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the deposits are only 4 or 5 feet thick. Thus, this soil
varies from one part of the fan to another, in accordance
with the character of this deposit. Except for the pre-
dominance of flat stone fragments, the soil itself is well
within the range of the Chenango series. The substratum
generally contains more fine material than is typical of
the substratum of Chenango soils on glacial outwash ter-
races. Braceville and Red Hook soils occur in these areas
near the margins of the fan, where the deposit is thinnest
and the soil is wettest.

This Chenango soil is among the best soils in the county
for crops, pasture, or forest. Where the surface is not too
channery, it is well suited to intertilled crops, including
vegetables. It is also among the best sites in the county
for some nonagricultural uses. It is well suited to use as
building sites. Most areas are not good sources of gravel.

Intensive liming and fertilization are the first require-
ments for good crop production. Some areas are subject
to streambank erosion, and special control practices are
needed. The slope is strong enough, especially near the
apex of the fan, that sheet erosion is a slight problem. For
most areas adjustment of the cropping system 1is the most
feasible method of controlling erosion.  Some of the larger
areas are adapted to contour tillage and stripcropping.
Although this soil has slightly better moisture-holding
capacity than some of the Chenango soils on terraces,
practices that retard runoff and encourage infiltration are
needed for maintenance of the moisture supply in mid-
summer. (Capability unit ITe-2; woodland suitability
group 1la)

Chippewa Series

The Chippewa series consists of deep, poorly drained,
medium-textured soils that have formed in acid or very
low-lime glacial till. They have a fragipan 10 to 12 inches
below the surface. They lie in places where water from
adjacent land accumulates.

Chippewa soils are the poorly drained associates of the
somewhat poorly drained Volusia soils and the moderately
well drained Mardin soils. They occur mainly as flat areas
on the hills in the southern part of the county. Many
areas are not large enough to be mapped separately ; hence,
they are mapped either as inclusions within areas of, or
as part of a complex with, the closely associated Volusia
soils. The more extensive areas of Chippewa soils, which
commonly contain depressional areas OfP the very poorly
drained Alden soils, are mapped as part of an undiffer-
entiated unit with Ellery and Alden soils.

Chi&)pewa soils have four parts: (1) a surface layer of
very dark gray or nearly black silt loam high in organic
maiter; (2) a layer of gray or dark grayish-brown,
strongly mottled channery silt loam; (8) a firm, very
slowly permeable fragipan of channery loam or heavy silt
loam; and (4) firm, medium acid, channery loam or silt
loam glacial till.

In forested areas the surface soil is only 4 to 6 inches
thick. In cultivated areas from 4 to 6 inches of eroded
material has been deposited on the surface. Here, the
surface soil is very dark grayish brown or very dark gray
and is 12 to 18 inches thick. In such areas the plowed
layer commonly does not include all of the dark-colored
soll. The organic-matter content is high (commonly 6
to 8 percent), and the nitrogen content is correspondingly
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high. The plowed layer may contain some flat stones,
but it is commonly less channery than the associated soils.
Though nitrogen is plentiful, it is released very slowly
for use by crops. The plowed layer is normally strongly
acid unless it has been limed.

The layer between the plowed soil and the fragipan
is 4 to 6 inches thick. Its gray color shows that the soil
is saturated for long periods. The prominent yellowish-
brown iron staining shows that it dries periodically. This
layer may be channery, but in some areas it is almost free
of channery fragments and consists of very silty or very
fine sandy material. In these places the layers above the
fragipan appear to have formed in water-deposited mate-
rial. This layer is low in organic-matter content. It is
strongly acid or very strongly acid. It has medium ca-
pacity to supply phosphorus and potassium and has mod-
erate water-holding capacity. It is permeable to roots and
to water, and roots can develop in it if the water table is
not high enough to interfere.

Where no eroded material has accumulated, the top of
the fragipan is 10 to 12 inches below the surface. In the
many small areas where material eroded from adjacent
soils has been deposited, the top of the fragipan is 15 to
18 inches below the surface. The fragipan is very dense.
Water moves downward in it very slowly, if at all, and
roots do not penetrate it. Where large trees have been
blown down, the bottom of the ball of earth that is held in
the upturned roots is the top of the fragipan. The fragi-
pan is strongly acid in the upper part. The pH is less
than 6.0 at a depth of 314 feet.

The underlying glacial till is almost as dense as the
fragipan. It merges with the fragipan at a depth of 42
to 48 inches. It is normally acid in the upper part, but
acidity decreases rapidly with depth. It is calcareous at a
depth of 5 feet in some places.

In depressions where Chippewa soils intergrade to
Alden soils, the surface soil is thickest and darkest and the
layer below the surface soil is free of mottles, except around
roots, and is only medium acid. Where Chippewa soils
intergrade to Volusia soils, the surface soil is thinnest
and lightest colored, though distinctly darker colored than
that of Volusia soils. In these places the layer above the
fragipan is dark grayish brown and is very highly mottled.
The Chippewa soils associated with Alden soils are the
wettest, and those associated with Volusia soils the driest
of the series, and the differences described result from the
differences in wetness. Chippewa soils are generally most
strongly acid on the hilltops. On the sides of some valleys,
they intergrade to Erie soils. In some of these places, the
fragipan 1s only medium acid and the underlying till may
be calcareous. Though the till is at least 6 feet thick
over bedrock in most places, bedrock is within 3 or 4 feet
of the surface in some areas where Chippewa soils are as-
sociated with Tuller soils.

When frost leaves the ground in spring, the water table
is at the surface of Chippewa soils. In the areas that have
no provision for removal of water, the water table fluc-
tuates within 6 or 8 inches of the surface throughout the
month of April. During this period, the soils cannot be
cultivated. By the middle of May, when plants begin to
grow and evaporation becomes significant, the water table
recedes between rains but is generally above the fragipan.
At this time of year the soils can rarely support ma-
chinery. By the first of June, the water table falls to
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the fragipan between rains. The soils will support ma-
chinery during May after 5 to 10 drying days.” By the
latter part of June, 8 to 7 drying days are generally nec-
essary. Consequently, these soils can rarely be used for
spring-planted crops unless they are drained artificially.
The small areas of Chippewa soils included in the Volusia
mapping units are too wet to be tilled at times when the
Volusia soils are dry enough late in April and during most
of May.

Theyavailable moisture capacity is not important, be-
cause free water commonly seeps in from adjacent areas
long after rains have stopped. ~During very dry periods,
it is common to see crops wilting on the associated Volusia
soils when crops on the small areas of Chippewa soils show
no sign of water deficiency.

A very high content of organic matter and of nitrogen
shows that organic matter decomposes very slowly in these
soils and that nitrogen is released in only small quanti-
ties. Because the nitrogen in the soil is released so slowly,
nitrogen fertilizer isneeded. But if these soils are drained
they release nitrogen rapidly during warm dry periods in
midsummer, and under such conditions the ‘application
of nitrogen fertilizer may not be advisable. Small grains
are likely to lodge on drained Chippewa soils that have
been heavily fertilized with nitrogen.

The phosphorus-supplying power is only medium, and
lack of phosphorus generally limits yields of crops and
pasture. If conditions are favorable for rapid decompo-
sition of organic matter, crops in some areas may respond
slightly to phosphorus for some time.

The supply of quickly available potassium may be ade-
quate when crops are growing slowly, but the reserve that
can be converted to available form is only medium, be-
cause the content of clay is generally less than 25 percent.
Consequently, yields are commonly limited by lack of
potassium when other deficiencies have been corrected.

Liming is an outstanding need of these strongly acid
soils. The plowed layer has a capacity to hold bases equal
to 12 to 16 tons of ground limestone. If the soil has not
been limed, 5 to 10 tons is commonly needed to raise the
pH to a value near 7.0. Even when the pH is near 6.0,
as much as 3 or 4 tons is needed.

Collamer Series

The Collamer series consists of deep, moderately well
drained, medium-textured soils that have formed in lake
deposits. These deposits are predominantly silt but in-
clude layers of very fine sand and of clay. Collamer soils
are very silty, stone-free soils that are very susceptible to
erosion. They differ from Williamson soils in that they
are less acid, contain more clay, and have a zone of clay

. concentration instead of a fragipan.

The Collamer soils in Tompkins County are mainly
gently sloping or undulating. They occur in valleys once
occupied by glacial lakes. The deposits in these valleys
contain relatively thick layers of clayey material in many
places. Where this clayey material appears at the surface,
Hudson soils have formed. Consequently, Collamer soils
are closely associated with Hudson soils’ in many places,
and Hudson and Collamer silt loams therefore are mapped
as an undifferentiated unit. Areasin which Collamer soils
are dominant lie adjacent to areas of Niagara soils, which
also formed in silty material. Collamer soils typically
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occupy the highest part of relatively smooth landscapes
that veceive little water from adjacent aveas. They shed
water, however, to the associated areas of Niagara soils.
The poorly drained Canandaigna soils occur locally in
depressions. In some places, as in one east of the Cornell
campus, Collamer soils intergrade to the less clayey Wil-
liamson soils, which are on similar landforms. Locally,
Collamer soils adjoin sandy Arkport soils where sandy
deltas were deposited near the margins of ancient lakes.

Collamer soils, if uneroded, have four distinct parts:
(1) a plowed layer of dark grayish-brown silt loam; (2)
a leached layer of brown silt loam with few to common
mottles; (3) alayer of dark-brown or dark grayish-brown
heavy silt loam or silty cla loam, in which clay has ac-
cumulated and which has few mottles in the upper part
but many mottles in the lower part; and (4) grayish-brown
and dark grayish-brown layers of silt intermingled with
layers of very fine sand and clay. These lowest layers
are caleareous and represent the unmodified lake deposit.

In uneroded areas the plowed layer is about 8 inches
thick. It is moderately high in organic-matter content
(3 to 5 percent). This layer is porous, plant roots pene-
trate it easily, and it has good water-holding capacity.
It has a moderately high total nitrogen content, a medium
content of available phosphorus, and a medium potassium
reserve. Itis medium to strongly acid where it is unlimed.

The leached layer below the plowed layer is present
only where the soils have not been plowed deeply and are
not eroded. In the uneroded soil, this layer extends to
a depth of 11 to 14 inches. The mottling is evidence of
periodic wetness, but the dominant brown color indicates
that aeration is good much of the time. If it has not been
compacted by tillage, this layer is permeable to water and
roots and has moderately good water-holding capacity.
Tt is medium acid to strongly acid. It has a medium con-
tent of available phosphorus and a medium potassium
reserve.

The more clayey lower part of the subsoil extends to a
depth of 24 to 40 inches. Tt is arranged in moderately
expressed blocks. The increase in mottling with depth
shows that the upper part is aerated for longer periods
than the lower part. Plant roots can penetrate this layer
when it is not saturated. It is commonly medium acid to
strongly acid in the topmost part, but acidity decreases
with depth, and the lower part is slightly acid or neutral.
This layer supplies little nitrogen, medium amounts of
phosphorus, and medium amounts of potassium. It has
good water-holding capacity.

The underlying silty lake deposit consists of alternating
layers of silt, very fine sand, and clay. Few roots pene-
trate these layers, and water penetrates very slowly. This
substratum is noncalcareous at the top 1n some places
but may be calcareous at a depth of 24 to 42 inches. In
the most acid spots, however, free carbonates are present
only below a depth of 4 feet.

TBecause of the layering of the original deposit, the
texture of the various horizons differs widely from spot
to spot within the same field. In some places the profile
includes a layer of very fine sandy loam as much as a foot
thick. In some places, for example, along TFall Creek
near Freeville and in spots on the Cornell property near
Tthaca, the surface soil is very fine sandy loam. In the
driest areas of these soils, the layer immediately below
the plowed layer is not mottled. Where these soils join
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Niagara soils, the layer below the plowed layer is strongly
mottled. Where Collamer soils join Hudson soils and
locally in spots within the aveas of Collamer soils, the
subsoil is as high in clay as that of some Hudson soils,
bub the substratum is mainly silt and very fine sand. In
places that join areas of Williamson soils, the subsoil is
less than 20 percent clay and is slightly firm, like a weak
fragipan. In most places the lake deposit is very thick.
Bedrock is at least 10 feet below the surface.

After each rain during the month of April, free water
stands for a short time within 6 inches of the surface. It
vecedes quickly, however, during dry periods, and at times
the water table is more than 80 inches below the surface.
During April, 4 to 6 drying days are generally needed
before these soils can be plowed. During the month of
May, the soil is saturated at a depth of 18 inches for short
periods, but the water recedes quickly during dry periods.
At this time of year, 3 or 4 drying days are generally
needed before the soil can be cultivated. During June,
when plants are growing rapidly, 1 or 2 drying days will
usually permit tillage.

Though the roots of deep-rooted plants extend to a
depth of 814 feet in some places, the main root zone is
confined to the topmost 18 to 24 inches. This volume of
soil will hold from 3814 to 5 inches of water that plants
canuse. Not all of this water is easily available, however,
Crops show a reduction in rate of growth and other signs
of moisture deficiency after a week or 10 days without rain
in the middle of the summer.

Where these soils are not eroded, the plowed layer has a
moderate capacity to hold bases. In most places this ca-
pacity is equivalent to 8 to 12 tons of ground limestone
per acre. Inunlimed soils it is 30 to 50 percent filled. An
unlimed soil needs from 2 to 6 tons of ground limestone
per acre to raise the pH to a value near 7.0. If the surface
soil has been limed previously to pH 6.0, the requirement is
2 to 3 tons of ground limestone. Though the nitrogen
content is moderately high, nitrogen is released slowly in
spring. Most crops respond to nitrogen fertilizers. The
supplies of available phosphorus and potassium are only
medium. The potassium supply is significantly less than
that in the associated Hudson sotls.

These are very erodible soils, even where the slope is
gentle. They are moderately wet, especially in spring.
Nevertheless, they respond to good management and are
suitable for a wide variety of crops.

In this county, Collamer soils are mapped as part of an
nndifferentiated group, Hudson and Collamer silt loams,
2 to 6 percent slopes. Small areas of Collamer soils are
ing.lluded in the more strongly sloping units of Hudson
soils.

Conesus Series

The Conesus series consists of deep, moderately well
drained, medium-textured soils that have formed in mod-
erately calcareous glacial till. Unless limed, these soils
are strongly acid in the upper 18 inches, but the lower part
of the subsoil is medium acid to neutral.

Conesus soils occupy nearly level to gently sloping or
undulating areas, mamly in the northwestern fourth of
the county. They are associated with the well-drained
Lansing soils and the somewhat poorly drained Kendaia
soils. Their position prevents the accumulation of large
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amounts of water from adjacent areas, but enough water
does accumulate to keep the soils saturated for significant
eriods.

P Conesus soils have four principal parts: (1) a plowed
layer of dark or very dark grayish-brown gravelly silt
loam; (2) an upper subsoil of yellowish-brown or brown,
faintly mottled gravelly silt Toam; (3) a lower subsoil
that is dark brown, mottled, and moderately clayey; and
(4) a firm substratum of dark grayish-brown, calcareons
gravelly loam or silty clay loam till.

The plowed layer is 6 to 8 inches thick. Its dark color
results from a moderately high organic-matter content
(314 to 6 percent). This layer is porous and well aerated,
and plant roots can exploit it thoroughly. Unless it has
been limed it is strongly acid. It has high capacity to
supply potassium and medium capacity to supply phos-
phorus. It contains enough gravel to interfere slightly
with tillage.

In uneroded areas the upper part of the subsoil extends
to a depth of 12 to 16 inches. Thisis a porous, moderately
gravelly, loamy layer that is physically a good medium
for plant roots. The predominance of yellowish-brown
to brown colors indicates that aeration is good most of the
time. Mottles in the lower part of this layer, however,
show that the soil at this depth is saturated for si gnificant
periods. This horizon is strongly acid. It has high ca-
pacity to supply potassium and medium capacity to sup-
ply phosphorus.

The lower part of the subsoil contains more clay than
the layers above or below it. It is gravelly silt clay loam
in most places. In uneroded soils this layer gegins at a
depth of 12 to 16 inches and extends to a depth of 80 to
42 inches. The dark-brown colors indicate generally good
aeration, but the mottles are evidence of periodic wetness.
Though this layer is higher in clay and is wet more fre-
quently than the layers above, roots penetrate it and obtain
moisture and nutrients from it. The material is arranged
in small blocks. Large roots extend downward between
the blocks, and many small roots penetrate the blocks
themselves. The material is moderately gravelly. The
upper part of this horizon is medium acid or strongly acid
in some places, but the pH increases with depth, and the
lower part is neutral. Because of its greater clay con-
tent, this horizon has a larger potassium reserve than the
other horizons. It has only moderate phosphorus-sup-
plying power.

The calcareous glacial till is 80 to 42 inches below the
surface. The average depth to this material is about 3
feet. The till is gravelly silty clay loam or silt loam, very
firm and dense. It is slowly permeable to water and is a
major factor in keeping these soils moderately wet. Few
plant roots penetrate this material, because it is poorly
aerated. The lime content is only moderate, compared to
that of the high-lime soils of the northernmost parts of the
county. The phosphorus reserve is medium, and the
potassium-supplying power is high. The till rests on bed-
rock at a depth that ranges from 4 feet to more than 20
feet.

The northernmost areas of Conesus soils intergrade to
areas of the high-lime Lima soils, which are moderately
well drained also. In these areas, the depth to the cal-
careous till may be as little as 30 inches and the pH of the
upper part of the soil is near 6.0. The southernmost areas
of Conesus soils intergrade to areas of the low-lime

129

Langford soils. In these places the depth to calcareous
till 1s commonly 814 or 4 feet; the upper part of the sub-
soil is strongly acid, and the lower part of the subsoil is
less clayey and more dense, resembling the fragipan of
Langford soils. Flat fragments of stone are more promi-
nent in the plowed layer of these areas.

Within single fields, Conesus soils at the dry limit of
the drainage class merge with the well-drained Lansing
soils, and Conesus soils at the wet limit of the drainage
class merge with the somewhat poorly drained Kendaia
soils. At the dry limit, the topmost 12 to 16 inches may be
almost free of mottles. At the wet limit, faint mottles are
present immediately under the plowed Jayer.

When frost leaves the ground in spring, Conesus soils
are saturated. During the month of April, free water
stands within 6 inches of the surface after soaking rains
but recedes to a depth of nearly 30 inches during long
periods without rain. At this time of year, 4 to 6 consecu-
tive drying days are usually needed before the soil will
bear machinery. During May, free water stands above a
depth of 18 inches for only very short periods in years of
normal rainfall, and only 3 or 4 consecutive drying days
are required for tillage. During June, free water is com-
monly present periodically above the firm till but rarely
stands for significant periods within the topmost 2 feet.
At this time of year, only 1 or 2 consecutive drying days
are needed before the soil can be tilled.

Most crops fill the topmost 12 to 16 inches with fine
roots and, as the season advances, extend their root systems
into the clayey lower part of the subsoil. Deep-rooted
perennial crops send their roots to the top of the underly-
ing till. Tt is difficult to establish the maximum depth at
which plant roots can extract significant amounts of water
from the soil. During midsummer, most crops probably
exploit, at least moderately, the topmost 80 to 40 inches,
which can hold between 5 and 7 inches of water that plants
can use. Usually, part of the moisture supply has been
exhausted by the time an extended drought begins in mid-
summer, Growth of crops slows significantly when half
to two-thirds of the total available moisture is exhausted.
Crops generally begin to show moisture stress after 10
days to 2 weeks without rain at the height of the growing
season.

Conesus soils are moderately supplied with plant nutri-
ents. They are moderately high ‘in total nitrogen but
release it so slowly in spring that crops respond readily
to nitrogen fertilizers. Iven in midsummer, when release
of nitrogen is moderately rapid, crops commonly respond
to nitrogen fertilizer, because at this season their require-
ments are high. They may fail to respond, however, if
moisture is lacking or if other factors are limiting, The
phosphorus-supplying power is moderate. Phosphorus
availability is increased slightly by liming, but phos-
phorus fertilization is essential for good crop yields. The
clayey lower subsoil provides a high reserve supply of
potassium that is not present in many soils of the southern
part of the county. The amount of potassium may be ade-
quate to support moderate yields, but the potential produc-
tivity of the soils cannot be realized without supplemental
potassium fertilization.

Unless limed, these soils are strongly acid. The plowed
layer in uneroded areas has a capacity to absorb bases
equal to 9 to 13 tons of ground limestone. In unlimed soil
this capacity is about one-half filled. From 8 to 4 tons of



130

ground limestone is needed to raise the pH to a value near
%0. A Conesus soil that has been limed previously and
has a pH of 6.0 requires 2 to 2% tons. Nevertheless,
Conesus soils are among the more fertile soils of the
county, and they are among those on which the response
of crops to liming and fertilization is high.

Conesus gravelly silt loam, 0 to 3 percent slopes
(CfA).—This nearly level soil is mainly in the wetter
half of the drainage range for the Conesus series. It has
the darkest colored surface soil of all the Conesus soils
mapped in Tompkins County, and the most strongly
mottied subsoil. Its acreage is only about one-fifth that of
Conesus soils on 3 to 8 percent slopes. Conesus soils occur
on nearly level topography only in places that receive es-
sentially no water from adjacent areas. Most of the nearly
level areas in the region of Conesus soils are wet enough
to be classified as Kendaia soils, which are somewhat
poorly drained. ) )

This soil is closely associated with nearly level Kendaia
soils that receive runoff from higher areas. It also ad-
joins Conesus soils that have slopes of 3 to 8 percent and
well.drained Lansing soils that have slopes of more than
3 percent. The areas mapped include a small but signifi-
cant acreage of Kendaia solls and minor knolls of Lansing
soils. The spots of Kendaia soils are especially significant
because their wetness may interfere with fieldwork early
in spring.

This soil is well suited to crops, pasture, or forest. Many
areas are used intensively for intertilled crops. All of the
crops commonly grown in the county can be grown, includ-
ing vegetable crops and crops needed to support, dairying.
This soil also provides some of the better sites in the up-
lands for many nonagricultural uses, though temporary
wetness and frost heaving present more serious problems
than on the associated Lansing soils. o

This soil is potentially one of the most productive in the
county. Maintenance of fertility and correction of acidity
are the most important management problems. Irosion
is not a serious problem. Some areas, especially those that
contain inclusions of Kendaia soils, can be improved by
drainage. (Capability unit ITw-1; woodland suitability
group 4)

Conesus gravelly silt loam, 3 to 8 percent slopes
(CfB).—This soil is representative of the central concept of
the Conesus series. The upper part of the subsoil, to a
depth of 12 to 16 inches, is unmottled or only faintly mot-
tled. Slopes range from short and slightly convex to long
and uniform, and the gradient is most commonly between
3 and 5 percent. Some water runs off these gentle slopes,
and some is received from adjacent areas.

This soil is commonly on the intermediate or on the
highest parts of a broadly undulating landscape. In the
intermediate positions, the associated soils are Lansing
soils at slightly higher levels and mainly Kendaia soils
in the extensive nearly level areas and in long narrow areas
along shallow waterways. Included in many of the
mapped areas are small knolls of as much as 8 percent

radient, which are mainly Lansing soils. These knolls
have little effect on use or management of whole fields.

Many areas of this soil are crossed by long, narrow,
shallow depressions in which water runs during heavy
rains. Long, narrow strips of Kendaia soils, too small to
be mapped separately, occur along such depressions.
These strips occupy as much as 5 percent of some mapped
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areas. Near the 1,000-foot contour in the valley of Cayuga
Lake are slightly elevated areas of this soil surrounded
by areas on which there is a thin deposit of moderately
fine textured lake-laid sediments. These surrounding soils
are members of the Cayuga or Ovid series. Small areas
of Ovid soils are also included in the mapped areas of this
Conesus soil.

This soil is well suited to crops, pasture, or forest. It is
used most commonly for crops and pasture, though some
small woodlots remain. It is well suited to Vegetciles, in-
cluding green beans, peas, and cabbage. This soil is also
suited to many nonagricultural uses, but periodic wetness
and frost heaving are more serious problems than on the
associated Lansing soils.

Maintenance of fertility and control of acidity are the

‘most important management problems. The erosion

hazard is moderate. Contour tillage, stripcropping, and
diversion of water are effective means of controlling ero-
sion where intertilled crops are grown frequently. Tile
drainage of wet spots and of narrow strips along water
courses is very important for improvement of some areas.
Response to management is high, and under good manage-
ment this is one of the more productive soils of the county.
(Capability unit ITe-7; woodland suitability group 4)

Conesus gravelly silt loam, 3 to 8 percent slopes,
eroded (C83).—This soil is not extensive. It represents
only about 6 percent of the acreage of Conesus soils that
have slopes of 3 to 8 percent. The slopes are distinctly
convex in most places, and the gradient is mainly near
the upper limit of the range.

The erosion hazard is not serious, and the degree of ero-
sion differs within individual areas. Most of the acreage
has lost about 4 to 6 inches of soil and now has a plow
layer that consists largely of material that was originally
part of the upper subsoil. The plowed layer is lower in
organic-matter content than that of the uneroded soil, but
it 1s similar in texture. In small spots, mainly the most
strongly sloping parts, the clayey subsoil is at the surface.
In these places, the plowed layer is lowest in organic-
matter content, and it is finer textured and less acid than
that of the uneroded soil. Material removed by erosion
has accumulated in small depressions and along small
drainageways, where it raises the surface of the soil and
reduces wetness.

This soil is adjacent to Lansing soils that have similar
or steeper slopes and to Kendaia soils that are nearly level.
On the slopes to Cayuga Lake, it is associated with the
finer textured Cayuga and Ovid soils. The mapped areas
have small inclusions of Kendaia and Lansing soils as well
as significant acreages of uneroded soil and spots where
eroded material has accumulated on the surface.

This soil is suited to crops, pasture, or forest. Practi-
cally all of the crops commonly grown in the county can
be grown. Some areas are used for vegetable crops with
reasonable success. This soil also provides some of the
better sites for many nonagricultural uses, though peri-
odic wetness and frost heaving are more important prob-
lems than on the associated Lansing soils.

As a result of its eroded condition, this soil has manage-
ment needs somewhat different from those of Conesus
gravelly silt loam, 8 to 8 percent slopes. Its surface soil
is commonly less acid than that of the uneroded soil; con-
sequently, the lime requirement is slightly lower. Its
nitrogen supply is significantly lower, so it needs nitrogen
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fertilizer. In phosphorus-supplying capacity and potas-
sium-supplying capacity, the two soils are about equal.
Loss of organic matter and the resulting deterioration in
tilth have made this eroded soil more susceptible to runoff
and erosion than the uneroded soil; consequently, it has
more need for erosion-control measures, such as contour
tillage, stripcropping, diversion terraces, and grassed
waterways. Drainage of wet spots would make timely
cultivation easier. (Capability unit IITe-8; woodland
suitability group 4)

Darien Series

The Darien series consists of deep, somewhat poorly
drained, moderately fine textured soils that have formed
in glacial till. In most places the till appears to have
been influenced by lake-laid clay and silt that apparently
were overridden by the glacier and mixed with material
similar to that in which Valois soils formed. In some
p_llzlmces the clay may have been derived from shale in the
tili.

The Darien soils occupy gently sloping to undulating
areas near valleys formerly occupied by lakes. They are
commonly associated with the rolling to hilly topography
that marks the places where the ice front stood for con-
siderable periods. In these places they are typically as-
sociated with Langford and Erie soils, which formed in
glacial till, and with Hudson and Rhinebeck soils, which
formed in lake-laid clay. Because of their position on the
landscape, they either dispose slowly of external water or
receive water from adjacent higher land.

Darien soils have four distinct parts: (1) a plowed
layer of very dark grayish-brown gravelly silt loam; (2)
a thin leached layer of grayish-brown, mottled, heavy
gravelly silt loam; (3) a subsoil of grayish-brown, strongly
mottled gravelly silty clay loam; and (4) a substratum of
olive-brown, mottled gravelly silty clay loam glacial till.

The plowed layer in most fields is 8 to 10 inches thick.
Its very dark color is associated with a moderately high
organic-matter content (4 to 6 percent). Also associated
with the organic-matter content is a moderately high total
nitrogen content. This layer is medium acid or slightly
acid. It has a high potassium reserve and medium phos-
phorus-supplying power. It is a moderately good root
zone, but it can become cloddy if it is plowed when either
too wet or too dry.

The thin leached layer under the plowed layer extends
to a depth of 12 to 15 inches. In some places most of it
has been incorporated in the plowed layer. Its grayish
color and mottling show that it is alternately wet and dry.
The wetness is a result of slow permeability of the sub-
soil. This layer is porous and allows roots to penetrate
when it is not wet. It is medium acid or slightly acid.
It has high capacity to supply potassium and medium ca-
pacity to supply phosphorus.

The somewhat clayey subsoil extends to a depth of 36
to 48 inches. Its strong mottling is the result of periodic
wetness. It is slowly permeable to water. It is arranged
in coarse prisms and blocks, among which roots of deep-
rooted plants can penetrate when the soil is not wet. This
layer has a high reserve supply of potassium. It has
medium phosphorus-supplying power. In most places it
is slightly acid.
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The dense glacial till is very slowly permeable to water,
and few roots reach it. Though the upper part may be
only neutral, the till is calcareous 86 to 48 inches below the
surface. The reserve supply of potassium is high, and the
supply of phosphorus is moderate. The slow permeability
of this material is a major factor controlling the wetness
of Darien soils. This layer of till is normally thick.
Bedrock is commonly at a depth of more than 15 feet and in
many places is at a depth of more than 50 feet.

Pockets of sandy, silty, or clayey lake material may be
found locally within areas of these soils. These appear to
be lake-laid materials that were not thoroughly mixed by
glacial action. In some places silty deposits on the surface
make the depth to the clayey subsoil 20 inches or slightly
more.

Darien soils are very wet in spring. During April, free
water stands between 6 and 15 inches below the surface
much of the time. At this time of year, 5 to 7 consecutive
drying days are commonly needed before the soil can be
cultivated. During May, free water is generally below a
depth of 10 inches, and for significant periods it is below
20 inches. During May, 3 to 5 consecutive drying days
are needed before tillage. During June, the water table
stands above the clayey subsoil for short periods after
rains, but it is not commonly near the surface for extended
periods. At this time of year, 2 or 3 consecutive drying
days are needed before cultivation is possible.

Though some roots penetrate to the underlying glacial
till, most are confined to the topmost 15 or 20 inches. This
volume of soil holds between 3 and 4 inches of water avail-
able to plants. These values are not meaningful in spring
and early summer when the soil contains free water after
each soaking rain. In midsummer, however, they are sig-
nificant, for Darien soils can be deficient in moisture. At
this time of year, affer 7 to 10 successive days without
rain, plants commonly show the effects of moisture
deficiency.

Darien soils have moderately high capacity to hold bases
in the plowed layer. This capacity is equivalent to be-
tween 9 and 14 tons of ground limestone per acre in most
areas. The unlimed surface soil is mainly medium acid.
From 2 to 5 tons of ground limestone per acre is needed to
raise its pH to a value near 7.0. If these soils have been
limed previously to pH 6.0, the requirement is 2 to 3 tons.
Within the root zone, Darien soils have a high potassium
reserve and medium phosphorus-supplying power. They
have a moderately high supply of total nitrogen. Ni-
trogen is released very slowly in spring, but during some
periods in midsummer, the amount released may be
adequate.

Wetness approaching the limit for cultivation and the
tendency of the surface soil to clod are among the more
serious limitations of Darien soils. The erosion hazard is
moderate, and on sloping land erosion can be a serious
problem.

Darien gravelly silt loam, 2 to 8 percent slopes
(DgB).~—This is the only Darien soil in Tompkins County.
Some areas near the village of Varna are moderately well
drained or well drained.

This soil is suited to crops, pasture, or forest. Its tend-
ency toward moderately poor tilth makes it less well suited
to some vegetable crops than are some other soils of the
county. Its wetness favors use for the kinds of crops
grown in support of dairying. Wetness limits its suita-
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bility for many nonagricultura] uses. The substratum in
some areas contains layers of silt, sand, or clay that may
be unstable and consequently pose special problems in
some kinds of construction. )

Generally, this soil is not well suited to systematic
drainage. Some fields can be improved greatly by drain-
ing the wettest spots. Lime is generally needed for
legumes; complete fertilizer is needed for even moderate
yields of all the common crops. In some areas the erosion
hazard is moderate. Tillage across the slope or in strips 1s
a practical means of water control in some such areas.
Other areas can be improved by diverting water that runs
onto them from adjacent higher land. (Capability unit
TITw—4; woodland suitability group 11a)

Dunkirk Series

The Dunkirk series consists of deep, well-drained, stone-
free, silty soils that have formed in lake deposits. All of
the Dunkirk soils in Tompkins County are steep. They
arve mapped as part of an undifferentiated mapping unit
(Hudson and Dunkirk soils, 20 to 45 percent slopes) that
is described under the heading “Hudson Series.”

Dunkirk soils occur where streams have dissected the
material deposited by the glacial lakes. In many places
the streams have cut through layers of both silty and
clayey material, and as a result Dunkirk and Hudson soils
are closely associated. The associated soils on the un-
dissected parts of the lake deposits are mainly of the
Collamer, Niagara, Hudson, and Rhinebeck series.
Locally, Dunkirk soils are associated with the sandy
Arkport soils, which are on deltas.

The steep Dunkirk soils have three principal parts:
(1) a surface soil of grayish-brown or dark grayish-brown
silt loam; (2) a subsoil of dark-brown, blocky heavy silt
loam or silty clay loam; and (3) horizontal beds of silty
material interrupted by thin layers of clay.

Most cleared areas of Dunkirk soils are eroded to such
an extent that the surface soil is 4 to 6 inches thick and
is only 2 or 3 percent organic matter. In forested areas
the surface soil is only 8 to 5 inches thick, but it is 5 or
6 percent organic matter. In the eroded aveas the surface
crusts if it is exposed to the sun, but under a good stand
of grass it is porous and absorbs water rapidly. The
surface soil is mainly medium acid or strongly acid if it
has not been limed.

The subsoil, which extends from a depth of 8 inches to
80 or 40 inches, contains more clay than the layer above
it or the layer below it. It is arranged in well-defined
blocks, and plant roots penetrate it easily. It has good
waterholding capacity. This layer has a medium reserve
of potassium and medium phosphorus-supplying power
but is low in nitrogen.

The underlying glacial lake deposit is predominantly
silt but commonly has thin layers of clay spaced from a
fraction of an inch to several inches apart. This material
is slowly permeable to water, and few plant roots pene-
trate it deeply. Itismormally only slightly acid or neutral
in the upper part, but it is calcareous 30 to 50 inches below
the surface.

Tocally, Dunkirk soils contain layers of very fine sand.
The amount of clay in the subsoil ranges from 15 to 30
percent in most places and commonly varies from spot
to spot within the same area. In unlimed areas the pH
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in the upper part of the soil is near 5.0. The depth to
carbonates is between 30 and 50 inches in most places.
Where Dunkirk soils intergrade to Hudson soils, they
are finer textured and have only a medium acid or a
slightly acid surface soil. Faint mottling may occur in
the lower part of the subsoil in some places, even on the
steep slopes.

Though Dunkirk soils are saturated when frost leaves
the ground in spring, free water rarely stands above a
depth of 20 inches for significant periods during April.
During May, free water may be found in the upper part
of the soil immediately after rains, but it recedes quickly.
Because the only Dunkirk soils in this county are on slopes
too steep for cultivation, this periodic wetness has less
significance than on Dunkirk soils of other areas. Roots
of legumes extend to a depth of 30 or 40 inches or more.
This volume of soil could hold from 5 to 7 inches of water
available to plants. The slopes are so steep, however, that
much of the water runs off the surface. The moisture con-
tent rarely is at field capacity when dry periods start.
Consequently, these soils show the effects of drought
quickly during midsummer.

Dunkirk soils have only moderate capacity to hold bases.
In uneroded soils, the uppermost 6 inches of an acre can
hold the equivalent of 8 to 12 tons of ground limestone.
In eroded areas where organic matter has been lost, the
capacity is more commonly equal to about 5 tons of ground
limestone. In uneroded and unlimed areas, the capacity
is about 30 percent filled. In these areas the soils need 4
to 6 tons of ground limestone per acre to raise the pH to
a value near 7.0. If they are at pH 6.0, the requirement
is 2 to 3 tons of ground limestone. These soils have
medium capacity to supply potassium and phosphorus.
The nitrogen supply depends largely upon the degree of
erosion.

Even gently sloping Dunkirk soils are extremely erodi-
ble. On the steeply sloping Dunkirk soils in Tompkins
County, the erosion hazard is extremely serious. Most
areas are in grass or trees.

Eel Series

The Eel series consists of moderately well drained,
medium-textured, deep soils. These soils are young. They
are forming in neutral or calcareous recent alluvium on
the first bottoms along streams and are just beginning to
acquire characteristics different from those of the original
deposit. In most areas the upper part of the soil is nearly
neutral. Organic matter has accumulated in the surface
layer, but except for evidence of wetness below a depth of
15 to 18 inches, the subsoil has been changed little.

el soils are nearly level and occupy the flood plains
of some of the larger streams. They are associated with
the well-drained Genesee soils and the poorly drained
Wayland soils. Some are in lower positions than Genesee
soils; others are at the same elevation but farther from the
stream. They are mainly in the region of Honeoye and
Lansing soils in the uplands, but they extend southward
in the valleys into the regions of Erie and Langford soils.

Eel soils have four distinct parts: (1) a surface soil of
dark-gray to dark grayish-brown silt loam; (2) an upper
subsoil of grayish-brown silt loam or fine sandy loam with
few or no mottles, (3) a lower subsoil of dark grayish-
brown sandy loam or fine sandy loam with many mottles;
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and (4) a mottled substratum that consists of layers of
gravel, sand, and silt.

In plowed fields the surface soil is 8 to 12 inches thick.
Its very dark color is associated with a 4 to 6 percent or-
ganic-matter content and indicates that the total nitrogen
content is moderately high. The material is very porous,
is an excellent medium for growth of plant roots, and is
permeable to air and water. It is nearly neutral in most
areas. It has high capacity to supply potassium and
medium capacity to supply phosphorus.

The upper part of the subsoil is not saturated for long
periods, as is evident from the lack of mottles. This layer
extends to a depth of 15 to 18 inches. Like the surface
soil, it permits roots to develop and is permeable to air
and water. It is much lower in organic-matter content
and in nitrogen than the surface soil, but it has equally
high capacity to supply potassium and medium capacity
to supply phosphorus. It is nearly neutral in most areas.

The lower part of the subsoil extends to a depth of 30
to 40 inches. This layer, in which water stands for signifi-
cant periods, differs from the upper part mainly in the
presence of mottles. It is permeable to roots when it is not
saturated.

The substratum is porous and is permeable to water. In
some places the moderate wetness of these soils is cansed
by slowly permeable layers, but more commonly it results
from a water table controlled by the level of the stream.
Depth to free water decreases with distance from the
stream, and many areas of Eel soils are in places on the
flood plain where this stream-controlled water table is
at only a moderate depth. The substratum is calcareous
below a depth of 30 inches in most places.

The surface soil in most areas is silt loam free of gravel,
but in some aveas it is fine sandy loam, and in some it is
moderately gravelly. The characteristics of the substra-
tum vary greatly. In some areas the silty material ex-
tends to a depth of several feet; in other areas layers of
gravel and sand dominate the substratum and occur at a
depth of as little as 3 feet.

Most areas of Eel soils are subject to flooding early in
spring. Free water ordinarily recedes to a depth of al-
most 18 inches during drying periods in April and rises to
within 6 inches of the surface during wet periods. At this
time of year, 4 to 6 drying days are needed before the soil
can be plowed. During May, the depth to free water
fluctuates between 15 and 30 inches much of the time and
3 or 4 consecutive drying days are needed before tillage is
possible. During June, these soils can normally be culti-
vated after 1 or 2 drying days.

Plant roots thoroughly penetrate the topmost 18 inches
of these soils in spring. As the season progresses and the
water table subsides, the roots of most crops penetrate to a
depth of between 24 and 86 inches. This volume of soil
holds from 4 to 7 inches of water that plants can use. This
amount is significantly less than that in the root zone of
Genesee soils, but Eel soils have equal capacity to supply
water because they have free water in the substratum.
Crops show signs of moisture stress during very drvy peri-
ods of midsummer, but Eel soils are among the best in the
county in moisture-supplying capacity.

The total nitrogen content is moderately high in the
plowed layer, but nitrogen is released slowly in spring and
only moderately rapidly in midsummer. Crops generally
respond well to nitrogen fertilizers. The surface soil has
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a moderate capacity to absorb bases. This capacity, which
is equal to 8 to 12 tons of ground limestone per acre, is 70
to 80 percent filled with bases in most areas. From none
to as much as 3 tons of ground limestone per acre is needed
to neutralize the surface soil. If the soil is at pH 6.0, the
requirement is 2 to 3 tons of ground limestone per acre.
The Eel soils are moderately high in quickly available
potassium. The potassium reserve is high, and the phos-
phorous-supplying capacity is medium.

Eel soils are among the better soils of the county, but
they are moderately wet and are flooded occasionally.

Eel silt loam (Em).—This is the only Eel soil mapped in
Tompkins County. It rangesin wetness from moderately
well drained through the drier half of the somewhat poorly
drained range. Inthe wettest places it is mottled immedi-
ately below the plowed layer. Included in the areas
mapped, is a small acreage of medium-acid soils. Also
included are local areas, too small to be mapped separately,
of the poorly drained Wayland soils.

This soil is suited to crops, pasture, or forest. Though
moderately wet, it is suited to vegetables as well as to the
crops commonly grown in support of dairying. Its sus-
ceptibility to flooding limits its use for many nonagricul-
tural purposes. Some areas in the vicinity, of Ithaca are
used for field-crop experiments.

The management needs are mainly simple. Some areas
can be improved by draining the wet spots. Most areas
are not, wet enough to justify systematic tile drainage un-
less very intensive use is planned. Outlets may be difficult
to establish. Streambank erosion is a problem in some
areas, and special practices are needed for its correction.
The fertility level is moderate to high, compared with that
for most soils in the county, but the response to fertiliza-
tion is good. (Capability unit IIw-3; woodland suitabil-
ity group 3)

Ellery Series

The Ellery series consists of deep, poorly drained, medi-
um-textured soils formed in slightly calcareous glacial till.
Like the associated Erie soils, these soils have a very
slowly permeable fragipan. Unless drained, they are too
wet for crops other than hay.

Ellery soils are nearly level. Some areas are large
enough to be mapped separately, but a large proportion of
the total acreage consists of small depressions or long
narrow strips along drainageways that are within areas of
Erie or Langford soils. All of these areas receive runoff
from the adjacent Erie and Langford soils.

Ellery solls have four principal parts: (1) a surface
soil of nearly black or very dark gray heavy silt loam; (2)
a subsoil of dark-gray or dark grayish-brown channery
silt loam with many yellowish-brown mottles; (3) a very
dense fragipan of dark grayish-brown to olive-brown,
mottled channery heavy silt loam; and (4) an underlying
layer of olive-gray and olive, weakly calcareous, channery
loam glacial till.

The dark-colored surface soil is 6 to 12 inches thick in
forested areas where eroded material has not accumulated.
An 8- to 15-inch surface soil is common in the centers of the
largest areas that have been cleared. Around the margins
of these large areas and in the numerous small areas that
are intermingled with Erie soils, eroded material has been
deposited on the surface. In such places the dark-colored
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surface soil is commonly 15 or 18 inches thick. The tex-
ture ranges from silt loam to silty clay loam. Small flat
stones are present in some areas, but where eroded mate-
rial has accumulated, the surface is stone free. The or-
ganic-matter content, ranging mainly from 6 to 10 per-
cent, is much higher than In associated soils. The surface
soil is commonly less acid than that of the associated soils.
The pH ranges mainly from 5.5 to 6.2.

Below the dark-colored surface soil is a permeable, dark
grayish-brown, loamy layer that has many yellowish-
brown mottles. The gray colors indicate lack of aeration
for very long periods, but the mottles show that air pene-
trates this layer at some times of the year. This layer
commonly contains flat stones, but in some places it is free
of stones and appears to have formed in water-deposited
material unlike the glacial till from which the fragipan
formed. This layer is4 to 8 inches thick.

The top of the fragipan is 12 to 15 inches below the sur-
face in areas on which there has been no deposition of
eroded material. In many areas, however, especially in
the small depressions, material eroded from adjacent areas
has been deposited on the surface and the top of the fragi-
pan is now 18 to 25 inches below the surface. The fragipan
is very dense and is almost impermeable to water. It is
only slightly acid. It is commonly less thick than the pan
in Iorie soils. From 30 to 40 percent of its volume consists
of flat stones. Where no material has been deposited on
the surface, the bottom of the pan lies between 36 and 42
inches below the surface. Where material has been de-
posited on the surface, the bottom of the pan is mainly
42 to 50 inches below the surface.

The underlying glacial till is like that under Erie and
Langford soils. It is very dense and very slowly perme-
able. Tlat stones constitute 30 to 40 percent of the mate-
rial, by weight.

The northernmost areas of Ellery soils intergrade to the
high-lime Lyons soils, In these areas, the pH is mainly
above 6.0, the fragipan is thin, and free lime is found 30
inches below the surface. The southernmost areas of El-
lery soils intergrade to the more acid Chippewa soils.
Hore the till is deepest and most acid, the upper part of
the soil is medium acid to strongly acid, and the fragipan
is thick. On the margins of closed depressions that have
no outlets, the organic-matter content of the surface soil
increases and the colors are almost black. In these places
Ellery soils intergrade to Alden soils. Where Ellery soils
merge with Erie soils, the surface soil is lightest colored
and is commonly 4 to 6 inches thick. The thickness of
deposits on the surface is one of the most variable and most
significant properties. Where there are no such deposits,
the soil is foo wet for any crop except hay. In many of
the small depressions, however, deposits 12 inches thick
have raised the surface far enough above the fragipan that
the soil is not too wet to be cropped with the adjacent Erie
soils.

Ellery soils commonly remain frozen longer than the
adjacent Erie soils. When they thaw in spring, they are
saturated to the surface. In April, periods when the soil
will support machinery are rare. Throughout this month,
the water table typically fluctuates within 10 inches of the
surface and is at the surface much of the time. By the end
of May, the water table may fall periodically to a few
inches above the fragipan, but after a soaking rain it is
near the surface. During the month of May, 5 to 10 con-
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secutive drying days are commonly needed before the soit
will support machinery. Cultivation may be possible in
less time where a thick deposit of eroded material has ac-
cumulated on the surface. In June the water table recedes
to the fragipan during periods of a week or more without
rain, but it rises to within a few inches of the surface if the
rain causes appreciable runoff from the adjacent soils.
During June, 3 to 7 consecutive drying days are commonly
needed before equipment can be used.

Ellery soils receive so much runoff from adjacent areas
that droughtiness is not a common problem in midsum-
mer. During dry periods of 3 weeks or more, some plants
may show signs of moisture deficiency, largely because
their root systems were restricted to the topmost few inches
by a high water table earlier in the season. Root systems
are confined mainly to the topmost 12 inches.

It is a common practice to lay tile lines in the long nar-
row areas of Ellery soils that are associated with Langford
or Erie soils. Where drainage has been established by
this means, Ellery soils may be cultivated almost as soon
as the associated soils and they commonly produce the most
luxuriant vegetation in the field. Especially where these
soils have 6 to 12 inches of eroded material over the orig-
inal surface, crops like alfalfa may persist longer than on
the associated Erie soils. Large areas of Ellery soils can-
not be artificially drained at reasonable cost.

Ellery soils are abundantly supplied with nitrogen, but
they release it very slowly in spring. The supplies of phos-
phorus and potassium are medium. Acidity is less than on
the associated soils, but lime is needed on most areas. Be-
cause the organic-matter content of the plowed layer is so
great, the capacity to absorb lime is very high; it is com-
monly equal to 15 tons of ground limestone per acre. Even
where the pH value is near 6.0, Ellery soils commonly need
3 to 4 tons of ground limestone per acre to raise the pH
to a value near 7.0.

Because of the pattern in which Ellery soils occur, they
have been mapped with soils with which they are associ-
ated. A complex of Erie and Ellery soils, mapped as
“Erie-Ellery channery silt loams, 0 to 3 percent slopes,”
is described under the heading “Erie Series.” Ellery soils
also are mapped as part of an undifferentiated unit with
Ellery, Chippewa, and Alden soils.

Ellery, Chippewa, and Alden soils, 0 to 8 percent
slopes (EcA).—This is an undifferentiated unit, a given
area of which may consist of any one, any two, or all three
kinds of the named soils. Chippewa soils are described
under the heading “Chippewa Series,” and Alden soils
are described under “Alden Series.”

All of these soils are wet. Ellery and Chippewa soils
are poorly drained. Chippewa soils are more strongl
acid than Ellery soils. Alden soils are very poorly drained.
They have a mucky surface soil that is very high in or-
ganic-matter content. Ellery and Chippewa soils have a
mineral surface soil that is high in organic-matter content
but is not mucky.

This mapping unit occurs in the uplands, mainly in
level and slightly depressed areas that receive large
amounts of runoff from adjacent higher areas. Some small
areas oceur as seep spots among better drained, moderately
sloping soils. The nearly level areas include spots of muck
and peat, mainly in forested areas, and also spots of slightly
higher Erie and Volusia soils, too small to be mapped
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separately. These inclusions make up as much as 15 per-
cent of some of the areas mapped.

Most areas of this mapping unit are too wet for culti-
vation unless they have been drained artificially. Al-
though systematic tile drainage is rarely applied, removal
of excess surface water by means of structures may im-
prove the drainage enough so that water-tolerant feed and
pasture crops can be grown. Some areas are in permanent
pasture; these pastures are not highly productive unless
limed and fertilized, but they do provide feed during dry
periods when other pastures are poor. Some of the larger
areas are forested with water-tolerant species. (Capabil-
ity unit TVw-3; woodland suitability group 15)

Erie Series

The Erie series consists of deep, somewhat poorly
drained, medium-textured soils that have formed in low-
lime glacial till. A very dense, very slowly permeable
fragipan, which lies only 12 to 18 inches below the surface
in uneroded areas, is the outstanding physical property of
these soils.

Erie soils occupy positions that have slow surface runoff
or that receive water from adjacent higher land. Water
moves downward in these soils extremely slowly. Al-
though the substratum generally contains some lime, the
soil above the fragipan is strongly acid.

Erie soils occupy extensive, gently to moderately slop-
Ing areas in the uplands. The slopes are nearly straight
or slightly concave. Associated small knolls or larger
convex landforms are occupied mainly by the moderately
well drained Langford soils. Very slight depressions or
level areas within the gently sloping areas are occupied
by the poorly drained Ellery soils. Distinct depressions
without outlets are occupied by the very poorly drained
Alden soils. TErie soils dominate land use throughout large
areas in the central and north-central parts of the county.

Erie soils have four distinet parts: (1) a plowed layer
of dark grayish-brown channery silt loam; (2) an upper
subsoil of grayish-brown highly mottled channery silt
loam; (3) a dense, very slowly permeable fragipan of
olive or olive-brown channery clay loam to loam;.and (4)
a substratum of weakly calcareous, olive, channery silt
loam glacial till.

The surface soil in unplowed areas is thin, and a thin,
yellowish-brown, strongly mottled loamy layer may lie
between it and the grayish-brown, highly mottled material
above the fragipan. This yellowish-brown layer has been
incorporated into the plowed layer in most fields.

The plowed layer in most places is 6 to 9 inches thick.
It contains many flat and some rounded stones, which are
troublesome but do not interfere seriously with tillage.
Its moderately dark color results from an organic-matter
content that ranges mainly from 4 to 7 percent in uneroded
fields. The plowed layer has a slightly higher organic-
matter content than that of Langford soils and is corre-
sEondingly higher in total nitrogen content. Unless limed,
the plowed layer is strongly acid or very strongly acid.
It has good water-holding capacity.

The mottled zone of channery silt loam or loam between
the plowed layer and the fragipan is 4 to 10 inches thick.
The pronounced mottling on the grayish-brown material
indicates that this layer is alternately wet and dry. The
layer is strongly acid in most places. It is permeable and
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has good water-holding capacity. Roots can develop in it
when it is not wet.

Depth to the fragipan in uneroded areas ranges from 12
to 18 inches and is commonly between 12 and 15 inches.
The pan extends to a depth of 8 to 5 feet. This thick,
dense layer is an effective barrier to water and to plant
roots. It has silt-filled cracks that are 8 to 18 inches apart
and commonly extend to a depth of 214 to 4 feet. Water
moves vertically through these cracks, and roots extend
into the cracks in dry periods but are seldom found in
the pan between the cracks, The pH increases rapidly
with depth. In the topmost 2 inches of the fragipan, the
pH is 5.6 to 5.8, but it is more than 6.0 at a depth of 3 feet.
The fragipan typically contains more flat stones than the
layers above; it is commonly 80 to 40 percent stones, by
weight.

The underlying glacial till is as dense as the fragipan
and about half as channery. In spots it contains thin
layers of gravel. The till is as slowly permeable as the pan
above it. It is typically slightly calcareous.

In the northern part of the county, the till contains more
lime and the fragipan is thinner and contains more clay
than in areas farther south, In the northernmost areas,
Erie soils are also least acid. The amount of lime in the
till decreases, and the thickness of the fragipan increases,
from north to south within the county. In the southern-
most, areas of these soils, free lime may not occur above a
depth of 7 feet and the surface soil is very strongly acid.
On slightly convex topography where water does not ac-
cumulate, the layer above the fragipan is least mottled and
there may be a thin, mottled yellowish-brown layer below
the plowed layer. In these places Erie soils intergrade
to the moderately well drained Langford soils. On the
flattest areas and in slight depressions, the plowed layer
is slightly darker colored than is normal and the layer
above the fragipan is most strongly mottled. In these
places Erie soils intergrade to the poorly drained Ellery
soils. Though Erie soils are normally associated with
Langford soils, they are adjacent to the more strongly
acid Mardin soils in some parts of the county. In these
places Erie soils appear to receive bases in seepage water
from adjacent higher land. Consequently, Erie soils have
formed here, instead of Volusia soils, which are more acid
and are most commonly associated with Mardin soils.

The water table stands within a few inches of the surface
when the frost leaves the ground in spring. During most
of April, free water is present above the fragipan. It
rises to within 4 inches of the surface after each significant
rain. During this period, 6 to 8 consecutive drying days
are needed before the soil is ready for tillage. After plants
begin to grow in May, free water is present above a depth
of 8 inches for only short periods after rains, and it recedes
to a depth of 20 inches or more after a week without rain.
Normally, tillage is possible after 4 to 6 drying days. By
mid-June, the soil can be tilled after 2 or '3 drying days,
although water appears above the fragipan after soaking
rains.

Plant roots obtain water and plant nutrients mainly from
the layers above the fragipan. The rooting depth is main-
ly between 12 and 18 inches. The root zone can hold be-
tween 215 and 414 inches of available moisture. This
capacity has little meaning in spring when the soil is
saturated frequently above the fragipan. It is very im-
portant, however, during periods of drought in midsum-
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mer. From 8 to 12 consecutive days without rain, after
free water disappears above the fragipan, are enough to
slow the growth of crops. The problem of drought 1s
made somewhat less serious by the fact that these soils
either lose little water through runoff or receive some
water from adjacent higher land. Nevertheless, Erie soils
ave likely to be too wet at one season of the year and too
dry at another. Much depends upon the distribution
of rainfall during the growing season.

The total nitrogen supply is moderately high, but nitro-
oen is released very slowly in spring and early in summer.
aonsequently, response to nitrogen fertilizersishigh. The
medium supply of phosphorus is not adequate for good
growth of crops. The potassium-supplying power is only
medium. The supply may be adequate for good growth
for short periods, but the quickly available reserve 18
limited. Acidity is a major limiting factor for most
crops. The cation-exchange capacity of the plowed layer
is equal to 9 to 13 tons of ground limestone per acre. In
unlimed areas this is commonly 20 to 30 percent filled. To
raise the pH of such soils to 7.0 requires 4 to 8 tons of lime-
stone per acre. If the soils have been limed previously to
pH 6.0, the requirement is 2 to 3 tons of limestone. Iven
soils that have been adequately limed need maintenance
applications every 4 or 5 years.

Erie channery silt loam, 3 to 8 percent slopes (EbB).—
This soil represents the central half of the drainage range
for the Erie series. Predominantly, it is typical of the

soils described for the series. It occupies gently sloping
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areas that have slight or no undulations. It typically
receives some runoff from higher lying land, but it has
enough slope that runoff removes some of the excess water.

Tncluded in the areas mapped ave narrow strips of the
poorly drained Ellery soils along drainways. Most of
these inclusions are shown on the map by means of sym-
bols for intermittent drainways or wet spots. Small
knolls of Langford soils are included also. These may
occupy as much as 10 percent of some areas, but they do
not aftect use significantly.

Trie soils generally are not highly productive, but this
is one of the better soils of the series. It can be used for
crops, pasture (fig. 20), or forest. Under good manage-
ment moderate yields of common field crops can be ob-
tained. Wetness imposes very severe limitations on the
use of this soil for housing.

Control of excess water is the outstanding problem.
Many areas can be improved by diverting the runoft from
adjacent land. Many areas can also be improved greatly
by strategically placed random drains that tap the inclu-
sions of Ellery soils. If adequate measures are taken to
control water, this soil is moderately productive of crops
like corn. It is probably best suited to mixtures of grasses
and water-tolerant legumes for hay or pasture. Winter
wheat is grown successfully under proper management,
but spring grains are subject to limitations imposed by wet
weather in spring. For even moderate yields of all of
these crops, adequate amounts of fertilizers and lime are
necessary. Spring wetness and midsummer drought con-
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tribute to great variations in production from year to
year. This soil can be farmed with at least moderate suc-
cess, but management requirements are very exacting.
(Capability unit IIIw-6; woodland suitability group 9a)

Erie channery silt loam, 3 to 8 percent slopes, eroded
(EbB3).—This soil represents the middle half of the drain-
age range for the series. It has lost a significant amount
of its surface layer through erosion. Because the depth to
the fragipan is so critical a problem in Erie soils generally,
this loss 13 more damaging than it would be to many soils
of the county. Within the areas mapped, eroded and
uneroded spots are typically intermingled. The depth to
the fragipan in eroded parts ranges from as little as 8 to
as much as 12 inches. Iroded soils make up about 50 to
75 percent of most areas mapped.

Long, narrow areas of the poorly drained Ellery soils
occur along intermittent drainways. = These inclusions may
constitute as much as 2 or 3 percent of a given area.
Though very small, they may control the timing of spring
work.  Small knolls of eroded Langford soils are also
included. These occupy as much as 10 percent of some
areas, but they have little effect on use. The landscape is
gently sloping, but it has a few gentle undulations. Most
of the eroded spots are on slopes of between 5 and 8
percent.

Seasonal wetness is a major problem, and the limited
capacity of the soil to hold water available to plants is a
more significant factor than on the uneroded Erie soils
that have similar slopes. This soil can be used for Crops,
pasture, or forest, but the limitations are severe. Hay
and pasture are among the better suited erops, but small
grains and corn can also be grown. This soil is poor for
housing sites.

Control of water to provide drainage and to control
erosion is a major management problem. Organic matter.
has been lost, infiltration rates have been reduced, and the
erosion problem has increased as a result of the loss of
surface soil. Diversion of runoff from adjacent soils is
beneficial, and drains to remove water from the included
strips of Ellery soils can greatly improve the timeliness of
work. Sod-forming crops help to hold the soil, improve
1ts structure, and increase the organic-matter content.
Applications of fertilizers and lime are as important as on
the uneroded soil. The available moisture capacity is
about three-fourths that of the uneroded soil, and even
with the best of practices, the chance of midsummer
drought makes yields of all crops that grow through the
month of August uncertain. (Capability unit IVe-11;
woodland suitability group 9b)

Erie channery silt loam, 8 to 15 percent slopes (FbC).—
This soil is in the drier half of the drainage range for the
series. It is saturated for shorter periods after rains than
the less strongly sloping soils, because the slope is strong
enough that a significant amount of water runs off the
surface,

This soil typically occurs on the sides of valleys, ad-
jacent to better drained soils at higher elevations. Its
wetness is caused partly by seepage water and runoff from
the higher soils. It slopes in one direction, but it is crossed
by drainways in slight depressions. Along these drain-
ways wetter soils and the poorly drained Ellery soils may
occur. Slight irregularities of slope that divert water to
either side commonly mark spots of Langford soils, which
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may occupy as much as 10 percent of some areas but are
too small to be mapped separately.

This soil is suited to crops, pasture, or forest. Hay is
one of the most productive crops; corn and small grains
can be grown. The slope makes use of farm machinery
moderately difficult, but it also permits diversion of water
if these areas are used for housing. Septic tank sewage
disposal is very difficult to establish.

Both wetness and erosion are critical problems. A large
volume of water crosses the area and the rate of runoff
is relatively rapid. Consequently, special practices are
needed to divert water at the top of the slope. The slope
is commonly well suited to stripcropping. Iétripcropping
and cultivation should be at a slight gradient, however,
to avoid waterlogging in furrows. Such practices tend to
conserve water during periods of low rainfall and to con-
serve soil when runoff is great. Adequate liming and
fertilization are needed for maintenance of a vegetative
cover to help control water. They are essential also for
even moderate yields of crops. (Capability unit ITTe-11;
woodland suitability group 9a)

Erie channery silt loam, 8 to 15 percent slopes, eroded
(EbC3).—This soil is in the drier half of the drainage range
for the series. It has lost a significant amount of soil
through erosion. This loss is especially critical because
it has reduced the thickness of soil above the fragipan to
8 to 12 inches over about 75 percent of the area and has
thus significantly decreased the water-holding capacity and
increased the tendency toward droughtiness during mid-
summer. The plowed layer is composed of material that
was originally part of the subsoil, mixed with remnants
of the original surface soil. Thé plowed layer is lighter
colored and generally more channery than that of the
uneroded soil previously described.

This soil commonly occurs on the sides of valleys. It is
steep enough to dispose of much water by runoff, but it is
adjacent to steeper soils at a higher elevation and thus
receives runoff from these adjacent areas. Consequently,
more water passes over this soil than over most of the
other Erie soils. This water is commonly channeled to
some degree in shallow drainways. Wet spots are com-
mon in the drainways. Shallow gullies start to form in
the drainway channels, but these are commonly arrested as
fine material is washed away down to the fragipan, which
1s left exposed as a pavement of small stone fragments.
Subsequent tillage obliterates the channel but leaves a very
channery strip. - Small areas of Langford soils may be
found on slightly elevated spots between the drainways.

This soil can be used for crops, but it has severe limita-
tions. Generally, a high proportion of sod-forming crops
is desirable in the rotation. Sod crops help to control ero-
sion, restore the structure, and supply organic matter.
They grow well in the early part of the summer before the
moisture supply becomes limited. This soil can be used
for small grains and corn if appropriate measures are
taken to control runoff. It is also suited to pasture or
forest. Most areas present difficult problems if used for
housing sites, although the slope permits establishment of
structures for drainage.

A small capacity to store moisture and the loss through
runoff of water from midsummer rains contribute to seri-
ous droughtiness during dry seasons. Structures to divert
water can be effective In controlling further erosion and
removing excess water early in spring. Tillage across the
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slope is important. Stripcropping is desirable if inter-
tilled crops are grown or 1f the land is plowed frequently.
Adequate fertilization and liming are required for even
moderate yields. (Capability unit IVe-10; woodland
suitability group 9b)

Erie-Ellery channery silt loams, 0 to 3 percent slopes
(ErA).—Erie soils, mainly in the wetter half of the drain-
age range for the series, make up 60 to 85 percent of this
complex, and Ellery soils only 10 to 30 percent. Ellery soils
have greater limitations and generally control land use.
They are described under the heading “Ellery Series.”

Trie soils have perceptible slopes. Ellery soils_occur
as small flat areas, commonly only 10 to 50 feet wide and
in places only a foot lower than the associated Erie soils.
In many places they form long, narrow, very shallow de-
pressions throngh which water runs off slowly after rains.
The wetness of these depressions generally controls the
timing of field operations. Low knolls of Langford soils
occur locally, but these have little significance to use of
the land.

This complex can be cropped, but it has severe limita-
tions. Generally, seeding of crops that should be planted
in the early spring is delayed. Planting of corn is com-
monly late. Mixtures of grasses and water-tolerant
legumes are among the better suited crops. Such mixtures
can also be used for pastures. The wetness of these soils
is unfavorable for some kinds of trees; red pine, for
example, does very poorly. Generally, these areas are
poor sites for housing.

Water control is the outstanding management problem.
Systematic tile drainage systems that can be installed at
reasonable cost are not effective. The impervious fragipan
makes it necessary to space tile very closely. Tile drains
that follow the slight depressions and drain the small areas
of Ellery soils can be effective. They do not, of course,
improve the adjacent areas of Irie solls significantly. As
these soils typically receive runoff from adjacent soils,
structures for diverting runoff are beneficial.

Careful selection of crops that will tolerate wetness is
important. Fertilization with nitrogen, phosphorus, and
potassium is necessary for even moderate yields, and lim-
ing is equally important. (Capability unit IVw-3; wood-
land suitability group 15)

Fredon Series

The Fredon series consists of deep, somewhat poorly
drained, medium-textured soils that formed in moderately
to strongly calcareous, layered deposits of gravel, sand,
and silt. The deposits are poorly sorted material of the
glacial outwash terraces. These soils are the somewhat

oorly drained associates of Palmyra, Howard, and

helps soils. Their somewhat poor drainage is related to
their low position in the landscape and to a slowly per-
meable layer at some depth. This slowly permeable layer
in some places is glacial till or lake deposits beneath the
glacial outwash. In other places silt within the outwash
keeps water from percolating freely.

Fredon soils are mainly in the valleys in low positions.
They are associated with Palmyra or Howard soils, which
are also on the glacial outwash terraces. The associated
wetter soils are members of the Halsey series. The mod-
erately well drained Phelps soils occupy slightly higher
positions.
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The Fredon soils have four principal parts: (1) a
plowed layer of very dark gray or very dark grayish-
brown silt loam; (2) an upper subsoil of strongly mottled,
olive-brown or light olive-brown, slightly gravelly silt
loam; (8) a lower subsoil of olive-gray to dark grayish-
brown, prominently mottled gravelly loam or gravelly silt
loam; and (4) gray, waterlogged layers of gravel, sand,
and silt.

The very dark colored plowed layer is 8 to 11 inches
thick. It is 5 to 8 percent organic matter and is corre-
spondingly high in total nitrogen. This layer is porous
and permeable. It has medium capacity to supply phos-
phorus and potassium. The reaction ranges from medium
acid to neutral.

The upper part of the subsoil extends to a depth of 14
to 24 inches. Its very pronounced mottling and its domi-
nantly grayish colors show that this layer is wet for long
periods. The material is porous, and roots penetrate it
easily when it is not too wet. It isslightly acid or neutral.
It has medium capacity to supply phosphorus and potas-
sium.

The lower part of the subsoil extends to a depth of 18
to 40 inches. It is typically slightly finer textured than
the upper part and is less rapidly permeable to water. It
can be penetrated by roots if it is not saturated, but in
most places it contains few roots. It is neutral and has
medium capacity to supply phosphorus and potassium.

The calcareous substratum is composed of layers of
sand, gravel, and silt in varying proportions. Most of the
material is moderately to rapidly permeable, but the silt
layers in it are slowly permeable. The substratum has a
very large reserve of lime, but few roots can reach it.

The texture of Fredon soils in Tompkins County is
extremely variable. It ranges mainly from silt loam to
sandy loam. Some layers contain gravel. The surface
soil is mainly 8 to 11 inches thick, but in some areas that
have deposits of eroded material on the original surface, it
is ag much as 18 inches thick.

Unless drained, Fredon soils are wet late into spring.
During April, the water table stands within 4 inches of the
surface for moderate periods after rains but falls to 15
inches during periods of drying. At this time of year,
from 5 to 8 drying days are commonly needed before these
soils can be plowed. During May, the water table is rarely
less than 8 inches below the surface, and it falls frequently
to 20 inches. At this time of year, 4 to 6 drying days are
needed before cultivation. During June, 2 or 3 consecu-
tive drying days will normally permit tillage.

In undrained areas of these soils, roots develop mainly
in the plowed layer during spring, but during midsummer
they may extend to a depth of 15 to 20 inches. This root
zone will hold 3 to 5 inches of water that plants can use.
Only during periods of very dry weather is this capacity
significant; m spring and early in summer, these soils are
excessively wet. Inundrained areas free water commonly
remains in the substratum and in the lower part of the
subsoil for long periods after rains. When free water dis-
appears from the subsoil, plants generally show signs of
moisture deficiency after 2 weeks without rains.

The moderately high organic-matter content of the
plowed layer is reflected in its moderately high capacity
to hold bases. This capacity is equal to 9 to 14 tons of
ground limestone per acre. In many soils this is 80 per-
cent filled. In the most acid of the Fredon soils, it is
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about 50 percent filled. Unlimed soils need up to 4 tons
of ground limestone per acre to raise the pH to a value
near 7.0. If the plowed layer is at pH 6.0, it needs from
2 to 3 tons of ground limestone per acre. 'The phosphorus-
supplying capacity is moderate, and the potassium reserve
is moderate.

If drained, these soils have better moisture relationships
during midsummer than do most of the soils of the county.

Fredon silt loam, 0 to 5 percent slopes (FdB).—Most
areas of this soil have slopes of less than 8 percent, but a
few are gently sloping and up to 5 percent. Included in
the areas mapped are spots of Halsey soils, too small to be
mapped, which are in slight depressions or in seepy areas
adjacent to the outwash terrace faces.

This soil is suited to crops, pasture, or forest. Wetness
Imposes major limitation on the choice of crops. Un-
drained areas are used mainly for hay or pasture. Areas
that can be drained are suifable for intensive cropping.
Wetness limits suitability for many nonagricultural pur-
poses. Some areas are suitable for marshes, dug-out
ponds, or wildlife habitats.

Control of wetness is the first management need. Where
outlets are available, this soil can be drained by tile or
by open ditches, but many areas lack suitable outlets.
(Capability unit TITw-1; woodland suitability group 11a)

Fresh Water Marsh (Fm)

This miscellaneous land type consists of areas around
lakes and ponded areas in the uplands. Some of these
ponded areas are natural, some are manmade, and some
have been made by beavers damming streams. The areas
are covered with water most of the year. They normally
do mnot support trees, except along the edges where the
water is shallow. They do, however, support a dense
growth of coarse marsh plants, and they provide good
habitats for beaver, muskrat, and other water-loving ani-
mals and for waterfowl. (Capability unit VIIIw-1;
woodland snitability group 16)

Genesee Series

The Genesee series consists of deep, well-drained, me-
dium-textured soils. These are very young soils in nearly
neutral or caleareous recent alluvium. Some organic mat-
ter has accumulated in the topmost layer, but the subsoil
has been changed only a little.

Genesee soils occupy nearly level areas near the major
streams of the county. The lowest areas are subject to
flooding when the streams rise in spring. The highest
areas are only 5 to 8 feet higher, but they are covered only
during periods of exceptionally high water. Genesee soils
typically occupy the highest positions on the flood plains,
commonly near the streams, where the alluvial deposits
are thickest. In lower areas on the flood plains, either
nearer the streams or nearer the uplands, are wetter soils
of the Fel, Wayland, or Sloan series. Genesee soils occur
mainly in the region dominated by Honeoye and Lansing
soils, but they extend into regions occupied by Erie and
Langford soils.

Genesee soils have three principal parts: (1) a surface
soil of very dark gray loam or silt loam; (2) a subsoil of
very dark grayish-brown or dark-brown silt loam to very
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fine sandy loam; and (3) a substratum consisting of layers
of silt loam, fine sandy loam, gravel, and sand. )

The dark-colored surface soil is 8 to 12 inches thick.
Its dark color is related to a moderately high organic-
matter content (mainly 4 to 6 percent). This layer is
porous, easily penetrated by roots, permeable to water, and
well aerated. It is nearly neutral or slightly acid in most
places. It has medium capacity to supply potassium and
phosphorus.

The subsoil extends to a depth of 24 to 40 inches in most
areas. It is little different from the original deposit. In
most areas it is slightly browner than the underlying ma-
terial, and in some areas structure has begun to form. The
subsotl, like the surface soil, is very porous and is per-
meable to roots, air, and water. It has good water-hold-
ing capacity, is nearly neutral, and has medium capacity
to supply phosphorus and high capacity to supply potas-
sium.

Silty material similar to that of the subsoil may extend
to a depth of several feet. In most areas, however, the
substratum consists of layers of coarse and fine sand, some
gravel, and silt. This material may be neutral in the top-
most part. Inmost places it is calcareous within 40 inches
of the surface. It is permeable to air, roots, and water.
This material is lower in plant nutrients than the layers
above, but in some areas it has, at the level of the adjacent
stream, a zone of free water that is a source of moisture
to deep-rooted plants.

The texture of the surface soil is predominantly silt
loam. Textures of loam, gravelly loam, and gravelly silt
loam may occur in small areas on natural levees near the
streams and on similar landforms that were formerly nat-
ural levees but are now far from the streams. Layers of
sand or gravel occur erratically at varying depths in the
topmost 3 feet of some areas. Where streams emerge from
the uplands, some areas have the form of small alluvial
fans, and some of these fans are moderately gravelly.

When the streams are at flood stage early in spring, some

areas of Genesee soils are covered by water. In most
years the streams subside by April, and from then on free
water is found above 20 inches for only short periods
after rains. From 3 to 5 drying days are needed before
these soils can be plowed during April; 2 or 8 drying days
will permit tillage during May; and only 1 or 2 drying
days are needed before cultivation during June. In some
years, but not many, the streams rise enough to flood some
of these areas during the growing season.
Plant roots extend deeply into these very permeable
soils. Deep-rooted crops exploit the topmost 40 inches.
This volume of soil will hold from 6 to 8 inches of water
that plants can use. Consequently, these soils are among
the least droughty of the well-drained soils of the county.
Crops show signs of moisture deficiency, but serious dam-
age occurs only during extended droughts.

The moderately high organic-matter content of the
surface soil is associated with a moderately high total
nitrogen content. Nitrogen becomes available very slowly
early in spring and only moderately rapidly during mid-
summer. Generally, crops respond to nitrogen fertilizers.

These soils are nearly neutral. The surface soil has a
moderate capacity to absorb bases. This capacity is equal
to 8 to 12 tons of ground limestone per acre in most areas,
and it is mainly 80 percent filled with bases. If unlimed,
the surface soil needs from none to as much as 8 tons of
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ground limestone per acre to raise the pH to a value near
7.0. If the surface soil is at pH 6.0, the requirement is
2 to 3 tons. The supply of quickly available potassium
is commonly moderately high, and the reserve is high.
The capacity to supply phosphorus is moderate.

Genesee soils are potentially the most productive soils
of Tompkins County for many kinds of crops.

Genesee silt loam (Gn).—This is the only Genesee soil
mapped in Tompkins County. In most areas it is typical
of the soil described under the heading “Genesee Series.”
A few small areas in the southernmost part of the county
are medium acid in the surface soil and slightly acid at a
depth of 30 to 36 inches.

Most areas are nearly level. There are, however, gently
sloping alluvial fans where streams emerge from the up-
lands.  Most of these are gravelly. Some mapped areas
include narrow stream-cut escarpments, too small to be
shown on the map. In many places this soil occurs as
relatively small areas within fields that are dominated by
soils of the Eel series. In some places areas of Eel soils,
too small to be mapped separately, are included in the
mapping unit. This soil is well suited to a wide variety
of crops, including those commonly grown on dairy farms,
as well as vegetables and small fruits. It is also well suited
to pasture or forest. Susceptibility to flooding limits its
use for some nonagricultural purposes.

Few special management practices are needed. Some of
the small alluvial fans are subject to moderate erosion and
need practices for control of runoff. Stream cutting is a
problem in some areas; special structures arve needed for
its control. Although fertility is generally high, this
soil is very responsive to fertilization. (Capability unit
ITw-2; woodland suitability group 3)

Halsey Series

The Halsey series consists of deep, poorly drained and
very poorly drained, medium-textured soils that have
formed in poorly sorted glacial outwash. The upper part
of these soils is slightly acid or neutral; the substratum is
calcareous. The profile consists predominantly of layers
of gravel and sand but includes layers of silt also. The
very dark colored surface soil and the grayish subsoil are
conspicuous features.

Halsey soils occupy level or slightly depressed land-
forms in the lowest places on the glacial outwash terraces
of the valleys. They lie between the present flood plains
and the higher terraces that ave occupied by Palmyra and
Howard soils.

Halsey soils have four principal parts: (1) a very
dark gray to black surface soil, the texture of which
ranges from silt loam to mucky silt loam; (2) an upper
subsoil of gray fine sandy loam or loam, which in places is
mottled and contains gravel; (3) a lower subsoil of gray,
highly mottled loam or fine sandy loam, which also may
contain gravel; and (4) a substratum consisting of layers
of gray calcareous gravel, sand, and silt.

The surface soil is between 6 and 10 inches thick in most
places. Some areas have deposits of eroded material on
the original surface, and in these places the surface soil is
between 12 and 18 inches thick. The very dark color re-
sults from a high organic-matter content. In the driest
areas the surface soil 1s 8 to 12 percent organic matter; in
the wettest areas it is mucky and is 12 to 20 percent organic
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matter. This layer is porous and is easily penetrated by
water and roots. It has medium capacity to supply potas-
sium and phosphorus, but it.has a very high total nitrogen
content. In most places reaction is nearly neutral; in the
most acid areas this layer is slightly acid or medium acid.

The upper part of the subsoil extends to a depth of 14
to 18 inches. Its dominantly gray colors show that this
layer is saturated for very long periods. In the very
poorly drained areas, it is saturated most of the time,
except during dry periods in midsummer, and in these
saturated places it is almost free of mottles. In the poorly
drained areas, where it is frequently not saturated, this
layer is mottled with spots of yellowish brown. It is low
in organic-matter content, in contrast to the surface soil.
It contains little nitrogen. It has medium capacity to
supply phosphorus and potassium. In most areas it is
nearly neutral or only slightly acid. Both roots and water
penetrate this layer when it is not saturated.

The lower part of the subsoil extends to a depth of 24
to 42 inches. Its dominantly gray colors show that it is
saturated for very long periods. Its yellowish-brown mot-
tles result from segregated iron. In most places this part
of the subsoil consists of layers of sandy loam and gravelly
loam, but in some places 1t is sandy and free of gravel.
Thin, slightly firm layers of silt occur in some places.
The organic-matter content is low, the nitrogen content is
low, the potassium reserve is medium, and the supply of
avallable phosphorus is medium. Roots can penetrate
this layer 1f it is not saturated, but they seldom do unless
the soil has been drained.

The substratum consists of layers of sand and gravel
that occur in varying proportions and thicknesses from
area to area. Thin layers of silt are present in many
areas. The material is calcareous. The gray colors show
that the material is saturated for very long periods. Most
of the layers are permeable to water and roots, but some
layers of silt or silty gravel are slowly permeable.

A slowly permeable layer somewhere in the substratum
is responsible for the wetness of these soils. In some places
layers of silt among those of gravel and sand are respon-
sible, Everywhere, the gravel and sand are underlain at
some depth by slowly permeable glacial till. In some
closed basins the till is the main cause of the wetness.
Bedrock is at great depth.

The characteristics of the surface soil vary with the wet-
ness of the area. In the driest areas, which are poorly
drained, the surface soil is silt loam that has high organic-
matter content. In the wettest areas, which are very
poorly drained, the material contains so much organic mat-
ter that it is mucky. Undisturbed areas of these wettest
soils have a layer of muck 2 to 6 inches thick over the
mineral soil. These soils occupy depressions and flats that
have received water from adjacent land. Therefore, most
areas have deposits of silty material on the glacial outwash

- and the surface soil is typically silt loam free of gravel;

in some small depressions the topmost 2 feet is silt loam
free of gravel. These silty deposits are not the result of
accelerated modern erosion of the adjacent areas. In pro-
tected places these silty deposits are absent and the sur-
face so1l is gravelly loam or gravelly fine sandy loam very
high in organic material. The proportion of layers of
sand and gravel in the subsoil and substratum varies
widely from area to area. In areas where these soils
merge with those of the Lamson series, the topmost 3 feet
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is predominantly sand. In a few areas the entire subsoil
is gravelly fine sandy loam or gravelly loam without dis-
tinct layers; ordinarily it consists of alternate layers of
sand and gravel. The depth to calcareous material ranges
from 24 to 42 inches.

Halsey soils are saturated to the surface early in spring.

The very poorly drained areas remain saturated to within
a few inches of the surface throughout April and May
and are saturated to the surface periodically during mid-
summer. The poorly drained areas have free water within
6 inches of the surface throughout April. Free water rises
to the surface after rains but falls to a depth of 20 inches
or more during rainless periods in May. All of these soils
are wet too much of the time to permit normal tillage.
The poorly drained soils can be used for grass hay without
artificial drainage.
_ Plant roots are confined mainly to the topmost 10 or 12
inches in undrained soils, but they can penetrate to a
depth of 18 to 24 inches in most areas if the soils are artifi-
cially drained. Available moisture capacity has little
significance, because these soils receive much water from
adjacent higher land and, even if drained, have water in
the substratum much of the time.

Because of the high organic-matter content, the surface
soil has very high capacity to absorb bases. This capacity
is equal to 11 to 20 tons of ground limestone. In most
areas it is 80 percent filled with bases, and the soil is
nearly neutral. If unlimed, the surface soil needs fromr
none to as much as 5 tons of ground limestone per acre to
raise the pH to a value near 7.0. If the surface soil is at
pH 6.0, the amount required is 2 to 4 tons.

Halsey soils are high in total nitrogen. If undrained,
they release nitrogen so slowly that crops show evidence
of nitrogen deficiency. In drained areas nitrogen defi-
ciency is very evident early in spring but is not conspicu-
ous in most crops in midsummer. Drained areas of these
soils have medium capacities to supply potassium and
phosphorus.

Halsey soils are potentially good for crops if they can
be adequately drained. Most areas, however, lack good
outlets. Wetness is the outstanding limitation.

Halsey silt loam (Ha).—This soil is poorly drained.
Much of it lies between the very poorly drained mucky
Halsey soils and the somewhat poorly drained Fredon
soils or the moderately well drained Phelps soils. It re-
ceives runoff from adjacent land and has a high water
table until late in the season. Some of it is in closed de-
pressions on the terraces, where silts have accumulated.
These areas are as wet as others in spring but are dry more
of the time in summer than the very poorly drained Halsey
soils.

If undrained, this soil can be used for grass hay, pasture,
or forest. Areas that can be drained are suited to inter-
tilled crops, but few areas have outlets that permit ade-
quate drainage. This soil is poorly suited to nonagricul-
tural uses. In places it is suitable for marshes and ponds,
but each site should be investigated to be sure that water
will not be lost through porous layers after the water table
falls.

Drainage is the outstanding management need. This
soil can be drained if suitable outlets can be found. Ero-
sion is not a problem. The fertility problem is only
moderate. (Capability unit ITTw-5; woodland suitability
group 14a)
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Halsey mucky silt loam (Hc).—This soil is very poorly
drained; it represents the wetter half of the drainage
range described for the Halsey series. In undisturbed
areas the topmost 2 to 6 inches is muck. In pastured areas,
the muck has been miked with the mineral surface soil and
the surface layer is mucky silt loam. Most areas have no
stones on the surface. Water stands at or within a few
inches of the surface throughout the spring and rises to
the surface frequently, even during midsummer. This
soil occupies depressions or level areas in low positions.
Much of it is in the center of small valleys or is adjacent
to soils of the flood plains in larger valleys. The adjacent
higher soils are mainly the poorly drained Halsey soils,
the Fredon soils, or the Phelps soils. In some valleys this
soil 1s associated with shallow muck, and spots of shallow
muck are included in some of the areas mapped.

Undrained areas are too wet for agricultural uses, but
they support water-tolerant trees or marsh plants. Areas
that can be drained are potentially excellent for crops.
Some areas are suitable as marshes for wildlife. This soil
is too wet for most nonagricultural purposes.

Drainage is the first requirement if this soil is to be
farmed intensively. Many areas lack outlets. If outlets
can be established, the soil can be drained either by tile or
by open ditches. Erosion is not a problem. The fertility
requirements are described under the heading “Halsey
Series.” If adequate drainage can be established, this soil
is potentially among the better soils of the county for in-
tensive crop production. (Capability unit I1Tw-5; wood-
land suitability group 14b)

Holly Series

The Holly series consists of deep, poorly drained, me-
dium-textured soils. These are young soils that are form-
ing in acid recent alluvium. Ordinarily, they are strongly
acid, but in places they are medium acid. They have a
dark-colored surface soil and a gray subsoil that is dis-
tinetly or prominently mottled.

Holly soils occupy low areas on first bottoms in the
region of acid soils. They are closely associated with
Tioga and Middlebury soils, which are better drained, and
with Papakating soils, which are very poorly dramed.
They are subject to flooding and are wet after the flood-
waters have receded.

Holly soils have three principal parts: (1) a surface
soil of very dark gray or very dark grayish-brown silt
loam; (2) a subsoil of gray to light brownish-gray silt
loam that is very strongly mottled with yellowish brown;
and (3) a substratum of gray, light olive-gray, or light
brownish-gray sandy or silty alluvium.

The surface soil is 6 to 10 inches thick. Its very dark
color results from an 8 to 12 percent organic-matter
content. It is high in total nitrogen content and medium
in phosphorus- and potassium-supplying power. It is
suitable physically for root development when it is not
saturated. The reaction is typically strongly acid.

The dominant gray color and strong mottling of the
subsoil indicate that this part of the soil 1s wet for extended
periods but dries periodically. This layer usually extends
to a depth of between 24 and 40 inches. The texture is
silt loam in most places. Although this layer is porous
enough to permit root development, few roots penetrate
it in areas that have not been drained. The reaction is
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strongly acid in most areas. The supplies of potassium
and phosphorus are medium.

The substratum consists of layers of sand, silt, and
gravel that vary in thickness and arrangement. The al-
luvial deposit is thick but rests at some depth on glacial
till or other slowly permeable material. The upper part
is strongly acid, but acidity decreases with depth. The
substratum is saturated most of the time. ]

The surface soil in pastured or plowed areas is mainly 8
to 12 inches thick. In some areas thathave received eroded
material from adjacent land, the surface soil is 18 inches
thick. The texture is typically silt loam but includes fine
sandy loam. Gravel is uncommon. Though these soils
are predominantly poorly drained, the areas mapped in-
clude spots that are somewhat poorly drained.

Holly soils are flooded early in spring when the snow
is melting. They may be flooded periodically throughout
the growing season if heavy rains occur. During April,
the water table is usually within 6 inches of the surface.
During May, it is rarely more than 12 inches below the
surface. Consequently, these soils are unsuited to culti-
vated crops, though they can be used for grass hay in
most years. Inundrained areas plant roots develop mainly
in the topmost 12 inches. They will extend below this
depth if excess water is removed.

The surface soil is 8 to 12 percent organic matter. It is
correspondingly high in total nitrogen content, but it
releases nitrogen so slowly that plants show nitrogen
deficiency. The high organic-matter content is largely
responsible for the high capacity to hold bases. This
capacity is equal to 10 to 14 tons of ground limestone in
the topmost 8 inches of an acre. In the unlimed areas, this
capacity is only about 30 percent filled and 4 to 7 tons of
ground limestone are required to raise the pI of the top-
most 8 inches of an acre to a value near pH 7.0. In areas
that have been limed previously to pH 6.0, the require-
ment is 2 to 3 tons. These soils have medium capacity to
supply potassinm and phosphorus if excess moisture is
removed. Wetness is the outstanding limitation,

Holly and Papakating soils (Hk).—The name of tliis
mapping unit indicates that any given area may be en-
tirely Holly soils, entirely Papakating soils, or a mixture
of the two. There are more areas of Holly soils, however,
than of Papakating. Both are wet soils on flood plains.
They are intermingled in many areas, and their separation
was not, considered feasible or highly significant for this
survey. Consequently, the user of the soil survey map
should expect to find within any given area a range of
conditions typical of that described for both Holly and
Papakating soils. Papakating soils are described under
the heading “Papakating Series.”

Unless drained, these soils are unsuited to crops and only
poorly suited to pasture. If surface water is removed,
some areas can support good pasture, and a few can be
used for crops. Some areas have been used as sources of
topsoil, and some are suitable for wildlife marshes.

Unless drainage can be established, the use of these soils
is so limited that the management must be mainly for
nonagricultural purposes. Outlets suitable for drainage
generally are diflicult to establish. Where outlets can be
developed, drainage is possible, but it generally is not
highly effective, and the resulting partially drained soils
are suited mainly to crops other than those that demand
intensive management. If these soils are cropped or used
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for pasture, they need Iime and fertilizer. Generally,
the areas that are suitable for improvement are those
dominated by Holly soils. (Capability unit IVw-5; wood-
land suitability group 15)

Honeoye Series

The Honeoye series consists of deep, well-drained,
medium-textured soils that have formed in strongly cal-
careous glacial till. Good physical properties and high
lime status are outstanding characteristics.

Honeoye soils occupy gently to moderately sloping areas
in the uplands of the northernmost part of the county.
They occupy positions from which some water is removed
over the surface, and they receive no runoft from adjacent
land. They are closely associated with the moderately well
drained Lima soils, which are on landscapes from which
water is removed more slowly ; and also with the somewhat
poorly drained Kendaia soils and the poorly drained to
very poorly drained Lyons soils, which are nearly level to
gently sloping.

Uneroded Honeoye soils have four distinet parts: (1)
a plowed layer of very dark grayish-brown gravelly loam
or gravelly silt loam; (2) a thin upper subsoil of brown to
yellowish-brown gravelly loam or gravelly silt loam; (3)
a lower subsoil of dark-brown, gravelly heavy silt loam or
gravelly silty clay loam that contains more clay than the
yers above or below it; and (4) a substratum of gray-
ish-brown, very dense, very firm gravelly silt loam gf cial
till.

The very dark color of the plowed layer in uneroded
areas is associated with a moderately high organic-matter
content (mainly 3 to 5 percent). The total nitrogen con-
tent also is moderately high. In most fields the plowed
layer is 7 to 10 inches thick. It is physically very good
for development of plant roots. It is permeable to air
and water and has good moisture-supplying capacity.
The reaction is neutral or only slightly acid.

Below the plowed layer of most fields is a thin, well-
aerated layer similar to the plowed layer in texture but
lower in organic-matter content. This layer ranges from
3 to 5 inches in thickness within single fields. If the Hone-
oye soil has been plowed deeply, this entire layer is incor-
porated in the plowed layer. It is a good medium for
plant roots, has good water-holding capacity, and is neutral
or only slightly acid.

The lower part of the subsoil is mainly 10 to 15 inches
below the surface and rests on calcareous glacial till at a
depth of 16 to 30 inches. This layer contains more clay
than do other parts of the soil, but the soil material 1s
arranged in blocks, among which plant roots penetrate
easily. Because of the spaces among the blocks, this layer
is permeable and well aerated. It has good water-holding
capacity, is high in lime, and is higher in potassium than
are other parts of the soil. It can be thoroughly exploited
by roots of many crops.

The underlying material is calcareous, slowly permeable,
gravelly glacial till. It restricts the downward movement
of water, and roots of most crops penetrate it only 4 to 10
inches. In most places this layer is 25 to 40 percent lime.
The depth to bedrock is ordinarily more than 8 feet but
ranges from 314 to more than 20 feet.

Most areas of Honeoye soils have gravel in the plowed
layer that interferes slightly with some tillage operations.
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Honeoye soils are less gravelly, however, than Lansing
and Valois soils. Some of the areas mapped have almost
no gravel in the surface soil. The amount of gravel and
stones increases with depth. The underlying glacial till
is commonly 30 to 60 percent stone fragments, by weight.
The depth to calcareous material is 20 to 26 inches in most
places, but it ranges from as little as 16 to as much as 30
inches. Generally, the depth to lime increases from north
to south within the county. Where the depth to lime is
greatest, the upper part of the soil is commonly slightly
acid or medium acid. Honeoye soils intergrade to the
moderately well drained Lima soils, Where the two
merge, there may be faint mottles at the top of the glacial
till substratum. Thees mottles indicate short periods of
wetness at this depth.

Direct measurements of fluctuation of the water table
in Honeoye soils are not available, and estimates are based
on observations in similar soils. During April, free water
may be expected to be more than 20 inches below the
surface, except immediately after soaking rains. At this
time of year, 3 to 5 consecutive drying days should be
necessary before the soil will bear machinery. During
May, free water can be expected to stand above the slowly
permeable till for short periods after rains, but the soil
should be able to support machinery after 2 or 3 consecu-
tive drying days. As the season progresses, the number
of drying days necessary before cultivation decreases.
quhglg T une, only 1 or 2 drying days are commonly re-
quired. .

Plant roots penetrate o few inches into the firm glacial
till. The thickness of the root zone ranges mainly from
20 to 36 inches. This volume of soil will hold between
4 and 6 inches of water that plants can use. Plants begin
to show moisture stress when this amount is about one-
half to two-thirds exhausted. Generally, this is the case
in midsummer. Consequently, reduced growth rates can
be expected after 7 to 10 rainless days during this period.

Honeoye soils are among the most fertile in the county.
Generally, they need little or no lime, and in some areas
they are neutral to the surface, but the surface soil is
medium acid (pH 5.6 to 6.0) and requires 2 to 314 tons
of ground limestone per acre to raise the pH to a value
near 7.0. The total capacity of the plowed layer to absorb
bases is equal to 9 to 13 tons of ground limestone. The
total nitrogen supply is moderately high. In spring, ni-
trogen is released slowly and response to nitrogen fertilizer
is high. If moisture conditions are favorable in midsum-
mer, plants may need more nitrogen than is released. If
moisture is moderately limiting, the response to nitrogen
may be slight. Because of the moderate concentration of
clay in the subsoil, the potassium-supplying power of
Honeoye soils is slightly higher than that of most soils
in the uplands of Tompkins County. It may be adequate
for moderate yields, but for high yields, potassium fertil-
1zer 1s generally needed. The phosphorus-supplying
power 1s medium, and phosphorus fertilizer is essential for
good production. Honeoye soils have no special physical
Limitations and are among the best soils of the county.

-Honeoye_ gravelly silt loam, 2 to 8 percent slopes
(HmB).—This well-drained, gently undulating or gently
sloping soil represents the central concept of the Honeoye
series and makes up more than 75 percent of the acreage
of Honeoye soils in Tompkins County. The slopes are
mainly slightly convex ; low knolls intermingled with small

-soils.

drainage range of Honeoye soils.
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gently sloping spots are characteristic of most areas. Or-
dinarily, the surface soil is slightly acid or neutral, but in
places 1t is medium acid (pH 5.6 to 6.0). Most areas are
uneroded or only slightly eroded, but some of the knolls of
undulating landscapes are moderately eroded. Spots of
gravel-free soils and spots of Lima soils are included in the
areas mapped.

This soil typically occupies the highest points in the local
landscape and lies adjacent to the moderately well drained
Lima soils and the somewhat poorly drained Kendaia soils,
both of which are in slightly lower positions. Where this
Honeoye soil intergrades to Lima soils, there may be faint
mottles in the lower part of the subsoil or in the underlying
glacial till. Areas that are dissected by crossable inter-
mittent drainageways are likely to be associated with spots
or narrow strips of the somewhat poorly drained Kendaia
Southward in the county, this soil intergrades to
the more acid Lansing soils. On the lower slopes of val-
leys, it is associated with the more clayey Cayuga and
Ovid soils and in such places has a slightly more clayey
surface soil than is normal. :

This soil is well suited to crops, including many kinds of
vegetables, to pasture, and to forest. It is especially well
sutted to legumes that demand high lime status. It is
among the best soils on the uplands for nonagricultural
uses such as building sites.

This soil requires a minimum of special management.
It is subject to slight erosion, but on the short slopes con-
tour tillage and an appropriate cropping system are com-
monly adequate for control. Contour stripcropping and
diversion terraces may be necessary on the longer slopes.
Locally, fields can be improved by draining the small wet
spots that have been included in the mapping. Fertility is
generally high, but fertilization is needed for high yields.
(Capability unit ITe-1; woodland suitability group 2)

Honeoye gravelly silt loam, 8 to 15 percent slopes
(HmC).—This soil is representative of the drier half of the
The total area is about
one-seventh that of Honeoye gravelly silt loam, 2 to 8 per-
cent slopes. The slopes are strong enough to cause mod-
erate difficulty in the use of machinery and to cause
moderately rapid to rapid runoff. ,

This so1l occupies moderate slopes on the sides of the
main valleys or in moderately sloping side valleys where
streams have cut into the glacial till of the uplands. It
receives little water from adjacent higher land. Runoff
is moderately rapid to rapid. This soil occurs mainly as
small areas within fields dominated by the more gently
sloping Honeoye soils or by Lima soils. The somewhat
poorly drained Kendaia soils occupy nearly level land-
forms in the same locality. In a few places the mapped
areas include spots of Honeoye soils on 15 to 25 percent
slopes.

This soil is suited to crops, pasture, or forest. It is
especially well suited to deep-rooted legumes. Intertilled
crops, including vegetables, may be grown but require
special practices for control of runoff. This soil is among
the better sites on the uplands for nonagricultural uses
that require good drainage.

Runoff and erosion can be controlled by maintaining a
dense vegetative cover. Plowing should be as nearly on
the contour as possible. On slopes that are more than 400
feet long, contour stripcropping is desirable if intertilled
crops are grown. Drainage is no problem, except in a few
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moderately wet depressions that have been included in the
mapped areas. This soil is potentially productive but ve-
quires fertilization. (Capability unit ITIe-1; woodland
suitability group 2)

Honeoye gravelly silt loam, 8 to 15 percent slopes,
eroded (HmC3).—The total area of this soil is small; the
acreage is about half that of Honeoye gravelly silt loam,
8 to 15 percent slopes. A significant amonnt of soil has
been lost through erosion, but the degree of erosion has
not been uniform, even within single areas. S%)ots that
have lost almost no soil, and spots that have eroded mate-
rial deposited on the original surface, are scattered within
areas of eroded soils. These spots make up 10 to 25 per-
cent of most areas. In most of the eroded places, the
plowed layer now includes all of what was originally the
upper part of the subsoil and rests directly on the lower
and more clayey part of the subsoil. The most strongly
sloping spots have lost enough soil that the plowed layer
now consists mainly of the lower part of the subsoil. In
some of these spots, the plowed layer rests directly on the
calcareous glacial till, and in small spots the plowed layer
is calcareous.

The plowed layer is more gravelly than that of the un-
eroded Honeoye soil, because fine material has been re-
moved by erosion. The plowed layer is also significantly
lower in organic-matter content, and it absorbs water more
slowly. The depth to the slowly permeable glacial till is
4 to 6 inches less than that in the uneroded soil. Runoff is
more rapid, continuing erosion is a greater hazard, the
nitrogen supply is less, and the available moisture capacity
is less than for the uneroded Honeoye soil of similar slope.

This soil occupies moderate slopes on valley sides, or
slopes where side streams have cut into the glacial till.
Much of the material eroded from it has accumulated on
adjacent areas of the more gently sloping Lima or Kendaia
soils. The more gently sloping Honeoye and Lima soils
commonly dominate the fields within which this soil oc-
curs. The areas mapped include spots of eroded Honeoye
soils on 15 to 25 percent slopes.

This soil is suited to crops, pasture, or forest. All of it
has been cleared and cultivated. Much of it occurs within
fields dominated by other soils and is used in the same way
as the associated soils, It is best suited to deep-rooted
legumes, such as alfalfa, but vegetable crops, corn, small
grains, and hay are grown. It is among the better sites on
the uplands for nonagricultural uses that require good
drainage.

The choice of crops should be limited mainly to those
that form a sod, bind the soil with their root systems, and
improve the structure and increase the organic-matter
content of the surface layer. If intertilled crops are
grown, the rows should be as nearly on the contour as pos-
sible and long slopes should be stripcropped. Drainage is
not a problem except in small depressions of wet soil that
are included in a few of the areas mapped.

This soil is lower in potassium and phosphorus than the
uneroded Honeoye soils, and much lower n nitrogen. It
can be made moderately productive of most crops if fertil-
izer is applied and other management needs are met. It
is the first of the Honeoye soils to show the effects of mid-
summer drought. (Capability unit IVe-1; woodland
suitability group 2)
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Howard Series

The Howard series consists of deep, well-drained, me-
dium-textured soils that formed in moderately calcareous
deposits of gravel and sand. These deposits contain less
limestone and more sandstone and shale than those in
which Palmyra soils formed. Iloward soils are thicker
above the calcareous gravel than Palmyra soils and are
much more acid.

Howard soils occupy either nearly Ievel terraces in the
valleys, or hilly areas where glacial rivers dumped their
loads at the ice front. The associated, less well drained
soils that formed in similar material are members of the
Phelps, Fredon, and Halsey series. The associated soils
that formed in glacial till are soils of the Lansing or
Valois catenas. (enesée and Eel soils occupy the flood
plains of adjacent streams.

Howard soils have four principal parts: (1) a plowed
layer of dark grayish-brown gravelly loam; (2) an upper
subsoil of yellowish-brown or brown gravelly loam; (3) a
lower subsoil of dark-brown or dark yellowish-brown
gravelly silt loam or gravelly sandy clay loam; and (4)
underlying layers of gravel and sand of the glacial out-
wash deposit.

The dark grayish-brown plowed layer is 3 to 5 percent
organic matter. This moderately high organic-matter
content is associated with a moderately high total nitro-
gen content. The soil material is porous and permeable.
It is a good medium for root development. Gravel inter-
feres moderately with tillage in most areas. This layer is
strongly acid. It has a medium potassium reserve and
medium phosphorus-supplying power. In most fields it
is 6 to 10 inches thick.

The upper and less clayey part of the subsoil extends to
a depth of 18 to 25 inches in most places, but tongues of
this material extend downward to a depth of as much as 3
feet. This layer is porous. Both roots and water pene-
trate it easily. It is strongly to medium acid. The potas-
sium reserve is medium, and the phosphorus-supplying
power is medium. The water-holding capacity is moder-
ately good.

The lower and more clayey part of the subsoil extends
to a depth of 86 to 48 inches in most places, but tongues
extend into the underlying gravel to a depth of as much
as B feet in some areas. These tongues are very conspic-
uous in gravel pits: They are 114 to 214 feet wide at the
top, taper to a point at the bottom, and generally are 5
to 20 feet apart. This part of the subsoil is very gravelly,
but clay coats the gravel and fills some of the pores. This
layer has higher water-holding capacity than the one be-
low it. It slows the downward movement of water and
holds moisture where it is available to plants. It is per-
meable to water, however, and is easily penetrated by the
roots of deep-rooted crops. It becomes less acid with
depth, and the lowest part is neutral.

The underlying glacial outwash consists of loose, porous
gravel and sand. It retains little water. It is calcareous,
but it supplies little potassium or phosphorus for plants.
Deep-rooted crops send their roots far into it, however, and
undoubtedly derive water from it. - The depth to this cal-
careous gravelly material varies 2 feet or more within dis-
tances of 10 feet in many areas. Howard soils intergrade
to Palmyra soils as the limestone content of the glacial
outwash increases. Where these two soils merge, the hori-
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zons of Howard soils are thinnest and the calcareous gravel
is 3 feet below the surface between the tongues of clayey
material and more than 5 feet below the surface at the point
of the tongues. Within Tompkins County, Howard soils
are thinnest and highest in lime in the northernmost areas
and thickest and lowest in lime in the southernmost areas.
They intergrade to Chenango soils as the limestone content
decreases. Where these two soils merge, calcareous ma-
terial is usnally 5 feet or more below the surface.

The texture of the surface soil is mainly gravelly loam,
but in places it is gravelly sandy loam, and 1n a few places
it is gravelly silt loam.

Free water stands in the upper part of Howard soils
for only short periods after rains, even early in spring.
Consequently, Howard soils are among the first in the
county to be ready for cultivation in spring. During
April, 2 to 3 consecutive drying days are generally enough
to permit plowing. During May and June, only 1 or 2
drying days are needed.

The roots of deep-rooted plants extend far into the
substratum in some areas. Most roots, however, are within
the topmost 30 or 40 inches, the zone from which most of
the water and plant nutrients are obtained. This volume
of soil holds between 4 and 6 inches of moisture in forms
commonly considered available to plants. Not all of this
is easily available, however, and crops show signs of mois-
ture stress after 10 days without rain.

The plowed layer can absorb bases in an amount equal
to that supplied by 7 to 12 tons of ground limestone per
acre. An unlimed surface soil, in which this capacity is
about half filled, needs from 314 to 6 tons of ground lime-
stone per acre to raise the pI to a value near 7.0. If the
soil has been limed previously to pH 6.0, it needs 114 to 3
tons. Howard soils have medium phosphorus-supplying
power. They contain a moderate amount of quickly
available potassium, and their reserve supply is medium.
The total supply of nitrogen in the surface soil is mod-
erately high, and nitrogen is released more rapidly than
in most soils of the county during spring. N evertheless,
plants show nitrogen deficiency in most arveas at this time
of year. If the moisture supply is adequate for good
growth, nitrogen fertilizers are needed in midsummer for
all crops except legumes.

Howard soils are among the most productive soils of
the county for many kinds of crops, but the topography
of some is unfavorable for cultivation.

Howard gravelly loam, 0 to 5 percent slopes (HdA).—
This nearly level or gently undulating soil is typical of
the Howard series. It occurs mainly on nearly level ter-
races in the valleys; a few areas are on the nearly level tops
of gravelly deltas on the sides of valleys. This soil is most
closely associated with the more strongly sloping Howard
soils on terrace escarpments, with Genesee and Eel soils
on the first bottoms, and locally with Phelps, Fredon, and
Halsey soils, which are on the wetter parts of the terraces.
The adjacent soils in glacial till on the valley sides are
mainly members of the Lansing or Valois catenas. Some
of the areas mapped include spots of the moderately well
drained Phelps soils.

This soil is well suited to crops, pasture, or fovest. It
can be used for many kinds of vegetables, for fruits, and
for the common field crops that are grown in support of
dairying. It is especially well suited to deep-rooted crops.
This is one of the best soils in the county for many non-
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agricultural purposes; it provides suitable sites for hous-
ing and is a source of gravel.

Maintenance of fertility is the first management need.
Lime deficiency is the major limitation. Nitrogen, phos-
phorus, and potassium are needed also. The response to
treatment is good, and the cost of intensive fertilization is
commonly justified. Some areas can be improved by
draining the few included spots of Phelps soils. Erosion
is not a problem. (Capability unit I-1; woodland suit-
ability group 1a)

Howard gravelly loam, 5 to 15 percent simple slopes
(HdC).—This soil has slopes steep enough to make some
tillage operations moderately difficult. The fact that the
slope is in only one direction, however, makes fieldwork
easler than it would be if the slope were complex. Some
areas, mainly where the gradient is more than 10 percent,
have been slightly or moderately eroded.

This soil occupies terrace faces in the valleys, long sinu-
ous hills, called eskers, in the uplands, and small hilly
areas assoclated with other Howard soils. A few mapped
areas include spots of the moderately well drained Phelps
soils.

This soil is suited to crops, pasture, or forest. Most of
it is used for crops. It is especially well suited to deep-
rooted legumes for hay or pasture. = It is less well suited
to vegetable crops than the nearly level Howard soils.
This is an excellent soil for many nonagricultural pur-
poses; it is suitable for building sites and is a source of
gravel.

Like the other Hloward soils, this one needs fertilizer and
lime. In addition it needs practices that will control loss
of water through runoff. It is moderately susceptible to
erosion, especially in spring when the subsoil is frozen.
Row crops should be grown only infrequently. Most areas
can be tilled on the contour, but the slopes generally are
too short to justify stripcropping. Most areas need no
drainage, but a few could be improved by random tile lines
to drain the included wet spots.  (Capability unit ITTe—4;
woodland suitability group 1a)

Howard gravelly loam, 5 to 15 percent complex
slopes (HdCK).—This soil has rolling topography. The
landform is typically a series of moderately sloping knolls
that slope in many directions. Consequently, contour til-
lage is impractical, and the use of machinery is moderately
difficult. ~An estimated 5 to 15 percent of the acreage is
slightly or moderately eroded. The eroded spots are on
the steeper parts of the slopes, and the eroded material
has accumulated between knolls. This soil is more variable
than either the uniformly sloping or the nearly level
Howard soil. The original deposits varied widely in stone
content from layer to Iayer, and the gravel content of the
surface soil varies accordingly.

This soil occurs mainly as slopes around depressions on
the glacial outwash terraces of the valleys, as dissected
terraces in the valleys, and as rolling areas in the uplands
where the ice front stood for long periods. It is most
closely associated with Phelps, Fredon, and Halsey soils.
The areas mapped include spots of the moderately well
drained Phelps soil and some of Valois soils.

This soil can be used as cropland, but the complex top-
ography makes intensive cropping and control of erosion
difficult. Consequently, most of this soil is best suited to
sod-forming crops, including deep-rooted legumes. It is
also suited to pasture or forest. It provides some of the
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best sites in the county for many nonagricultural uses,
especially those that involve construction.

Liming should have first priority for most crops. Phos-
phorus and potassium must be applied for even moderate
yields. Nitrogen is deficient except for legumes., The
response is great enough to justify intensive fertilization
of many fields. Locally, this soil can be improved by
draining the few wet spots that were too small to delineate
onthemap. (Capability unit IVe-8; woodland suitability
group la)

Howard gravelly loam, 15 to 25 percent slopes
{HdD).—This soil occurs as moderately steep and hilly
areas, both of which are steep enough that tillage not only
is most difficult but also is hazardous. The moderately
steep areas have simple slopes in one direction; the hilly
areas consist of a complex of hills in which the slopes run
in many directions. )

This soil is comparable to the soils described for the
Howard series. Most of it has had some erosion, and about
50 percent of it has a thinner and lighter colored surface
soil than that described as the central concept of the series.
On the hilly areas, the texture in places is gravelly fine
sandy loam, and in most places eroded material from the
hillsides has accumulated in the depressions.

The moderately steep areas are mainly the faces of ter-
races and are associated with the nearly level and sloping
areas of Howard soils. The hilly areas are mainly in the
uplands, adjacent to soils of the Valois catena. Small
areas of Phelps, Fredon, and Halsey soils occur in the wet
spots of both landscapes. The mapping includes a few
small areas of hilly Arkport fine sandy loam, the total acre-
age of which is small. o o

Although it is possible to cultivate this soil, cultivation
is very difficult; most arveas are better suited to pasture,
hay crops, or forest. This soil is a source of sand and

ravel for construction, and some parts of it are suitable

or housing. This soil loses much water as runoft during
heavy rains and is considerably more droughty than most
other Howard soils. It is important, therefore, that deep-
rooted legumes be included in the pastures and hay crops.
Tt is advisable to keep this soil in permanent, cover as much
of the time as possible. If plowing isnecessary to reestab-
lish hay crops, it is advisable to plow across the slope to
the extent that topography permits and to leave strips of
grass to retard runoff. Draining the wet spots will im-
prove the hilly areas in which these spots occur. Both
hay and pasture require liming and fertilization for even
moderate yields. (Capability unit IVe-8; woodland suit-
ability group 1b)

Howard and Palmyra soils, 25 to 35 percent slopes
{HpE).—These soils are so steep that the use of power ma-
chinery is extremely difficult or impossible. Any given
area may consist of Howard soils, of Palmyra soils, or of
some of both. Palmyra soils are described under the head-
ing “Palmyra Series.”

Howard and Palmyra soils rarely occur together; the
individual areas are mainly one kind of soil or the other.
Palmyra soils generally occur in the areas farthest north;
and Howard soils are mainly in the areas farthest south.
Most areas that have been cleared are moderately eroded,
and consequently the soils are thinner over calcareous
gravel and have lighter colored surface soils than those
described for the Howard and Palmyra series. The tex-
ture varies more than in the less steeply sloping Howard
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The surface texture ranges mainly
from gravelly loam to gravelly fine sandy loam. Such
variations occur within some individual areas. Where
these soils are on the hilly landforms on the sides of val-
leys, the areas mapped include small areas of Valois grav-
elly loam. In the southernmost part of the county, a
small acreage of Chenango gravelly loam on similar slopes
has been included. The acreage is small, and the soil does
not differ enough from the steep Howard soil to be
mapped separately.

Slope dominates the use capabilities of these soils. The
areas can be used for pasture, but most are best used for
forest. As pasture, they are relatively unproductive unless
they can be limed and fertilized. Applying lime and
fertilizer is almost impossible on such steep slopes, since
to be most effective the applications should be made in con-
junction with plowing. These soils are sources of sand
and gravel for construction. (Capability unit VIe-1;
woodland suitability group 1b)

Howard and Palmyra soils, 35 to 60 percent slopes
{HpF).—This mapping unit consists of very steep areas of
Howard and Palmyra soils. Slope so dominates the capa-
bilities of the two soils that they have not been differenti-
ated in mapping. Soils within individual areas vary
much more than those described for the Howard and the
Palmyra series. The variations result from the mixing
of the soils by mass creep downslope when the material
is wet, especially when the subsoil is frozen. Accelerated
erosion has been slight, because most areas are forested.

This unit occupies the steepest parts of some eskers, the
steepest parts of some kames, and the very steeply sloping
faces of deltas on the walls of the Cayuga Lake Valley an
of Cayuga Inlet Valley. The mapping includes small
areas of Arkport and Chenango soils in some places and
small areas of Valois soils.

These soils are suited mainly to forestry, recreation,
and wildlife. Some areas are sources of gravel for con-
struction. (Capability unit VIIe~1; woodland suitability
group 7)

Howard-Valois gravelly loams, 5 to 15 percent slopes
(HrC}.—IEach area of this mapping unit consists of a mix-
ture of Howard soils, which have formed in calcareous
gravel, and Valois soils, which have formed in low-lime
glacial till. Valois soils are described under the heading
“Valois Series.”

This unit lies in positions on the sides of valleys or
across the uplands where the ice front stood for extended
periods. Glacial till deposited directly by the ice is at
the surface in somes places, but in many places the till
is overlain by water-sorted gravel and sand deposited by
water flowing from the melting ice. Valois soils have
formed in the glacial till; Howard soils have formed in
the glacial outwash. In some places till-like material
that has apparently moved down adjacent slopes by slow
creep overlies gravel. In these places Valois soils have
formed in the till-like material but are underlain by porous
gravel at a depth of 5 to more than 10 feet. Soils formed
under these three conditions occur in very complex pat-
terns, commonly within single feasible land-use units. In
most places they could not be separated consistently at the
scale of mapping.

This unit commonly occupies positions midway between
the glacial outwash 1n the valleys and the glacial till on
the uplands. Consequently, it is associated on one side

and Palmyra soils.
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with Valois, Langford, and FErie soils, and on the other
with Howard soils.

This unit can be used for crops, pasture, or forest. Most
of it is better suited to forage crops than to intertilled
crops or small grains. Gravel for some uses may be ob-
tained from small areas, but it commonly contains more
silt and very fine sand than is desirable for use in concrete.
The soils in this unit are well drained, and some parts are
suitable for building sites.

Liming is the first requirement for even moderate yields. -

After liming, fertilization with nitrogen, unless legumes
are present, to supply it, and with phosphorus and potas-
sium is necessary for even moderate yields of most crops.
The slopes are strong enough to make the use of machinery
moderately difficult and to create a moderate hazard of
erosion. If the soil is to be conserved, it must be kept in
sod-forming crops a large part of the time, or structures
and contour practices must be used to control runoff.
Contour practices are feasible in some.areas. In others,
the slopes are too complex for contour operations. The
wet spots, which occur in some areas where seepage water
emerges irom the hillside, may be tile drained. (Capa-
bility unit ITTe~3; woodland suitability group 1a)
Howard-Valois gravelly loams, 15 to 25 percent slopes
(HrD).—This mapping unit consists of a mixture of How-
ard and Valois soils in patterns so complex that the two
soils could not be shown separately. It occurs on the
lower parts of valley sides, where 1t is believed the ice
front stood for long periods. Glacial till deposited direct-
ly from the ice underlies all areas, but moderately thick
deposits of gravel were laid down over the till where
- streams issued from the ice. In some places till-like mate-
rial from adjacent higher lying Iand has moved down the
slope over the gravel deposits. The complex patterns of
Valois and Howard soils result from this mixture of soil

materials. Valois soils have formed in the till or till-like

material; Howard soils, in the gravel. Valois soils are
described under the heading “Valois Series.”

The soils of this unit can be used for crops, but their
moderately steep slope makes tillage very difficult. They
may be used for pasture or for forest. ~Hay is the most
feasible crop for most areas. Some of the gravel deposits
are potential sources of gravel for some purposes, but
the material commonly contains too much silt to be good
for concrete. These soils are well drained and include
sites that are suitable for buildings.

These moderately steep soils are susceptible to erosion
and are difficult to cultivate. They are best kept in perma-
nent vegetation. If they are used for hay or pasture, they
must, for even moderate yields, be limed and also fertilized
with phosphorus and potassium. If legumes are not

grown the soils are also deficient in nitrogen. Many areas -

are so strongly sloping that liming and fertilization are
very difficult. Most of the pastures are unimproved.
(Capability unit IVe-2; woodland suitability group 1b)

Hudson Series

In the Hudson series are deep, moderately well drained
to well drained, fine-textured soils that formed in calcare-
ous clayey lake deposits. The surface soil in an uneroded
area is typically silt loam, but the subsoil contains as much
clay as that of any soil in the county. The upper part of

147

the soil is medium acid to neutral; the subsoil is neutral
or calcareous.

These soils are in valleys that once were occupied by
glacial lakes. They are mainly below the 1000-foot, con-
tour but occur at higher elevations in places outside the
Cayuga Valley.

Because of their location, HMudson soils lose water
through runoff and receive little or no water from adja-
cent areas. Their slope is as little as 2 percent in some
places but generally is greater. Hudson soils are on con-
vex landforms that are associated with uniformly, gently
to moderately sloping areas on which are the somewhat
poorly drained Rhinebeck soils. In the same general lo-
calities, depressions are occupied by the poorly drained to
very poorly drained Madalin soils. 8n the slopes to
Cayuga Lake, Hudson soils are intermingled with Cayuga
soils, which formed in a thin lake deposit over glacial till.
In those places soils of the two series cannot feasibly be
shown separately at the scale of mapping, and the map-
ping units are complexes.

[%neroded Hudson soils have four principal parts: (1)
a plowed layer of dark grayish-brown heavy silt loam; (2)
a thin, leached layer of pale-brown silt loam that is faintly
to distinctly mottled; (3) a subsoil of brown to dark gray-
ish-brown silty clay loam or silty clay, unmottled in the
upper part but mottled in the lower part; and (4) the
underlying calcareous clay and silt of the original lake
deposit.

The plowed layer in most fields is 7 to 10 inches thick.
It is moderately dark colored because it is 3 to 5 percent
organic matter. Because of the organic-matter content,
the total supply of nitrogen is moderately high. If the
organic-matter content has been maintained, the surface -
soil is porous and well aerated and is permeable to roots
and water. If the organic-matter content has been de-
pleted, this layer is less porous and puddles easily. The
plowed layer has a high potassium reserve but supplies
only a moderate amount of phosphorus. The reaction
ranges from nearly neutral to medium acid.

" The pale-brown, leached layer below the plowed soil is
present only if the soil has not been plowed deeply and
if it is uneroded. In uneroded areas it extends to a depth
of 10 to 12 inches. Though it contains less organic matter
than the surface soil, it is porous and can be penetrated
easily by roots. IFaint mottling indicates that water stands
for short periods in this layer.

The clayey subsoil extends to a depth of 24 to 42 inches.
It is high in clay but is divided into well-expressed, me-
dium and fine blocks. Roots grow between blocks, and
some penetrate into the blocks. DBecause of its blocky
structure, this clayey layer is only moderately restricting
to root development and water movement. This part of
the soil is nearly neutral. It ishigh in reserve potassium
but has only moderate capacity to supply phosphorus. It
holds a large amount of water, but much of the water is
unavailable to plants. The available moisture capacity is
slightly less than that of less clayey subsoils. Where this
layer 1s thickest, free lime may be present as coats and
pore fillings in the lower part.

Below a depth of 24 to 42 inches, the original material
appears to be unaltered. More than 80 percent of it con-
sists of silty clay or clay in layers that range from 14 inch
to more than 12 inches in thickness. These are separated
by thinner layers of almost pure silt. The material is
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strongly calcareous, and free lime can be seen as light-gray
films at the contact of the clay and silt layers. Water pen-
etrates this layer extremely slowly. Few roots penetrate
more than a few inches.

The silt loam surface soil is higher in clay than the silt
loams derived from glacial till. The subsoil contains 30 to
60 percent clay. The amount of clay appears to be related
to the proportion of clay and silt layers in the original de-

osit. The thickness of the lake deposit ranges from as
ittle as 8 feet, where Hudson soils intergrade to Cayuga
soils, to more than 20 feet. In some places, especially on
the slopes to Cayuga Lake, this deposit rests on bedrock.
In most places it rests on glacial t1ll. Bedrock is ordin-
arily more than 10 feet below the surface, but in some
places on valley sides it is only 36 inches below the surface.
Hudson soils are mainly free of stones, but the surface soil
contains some gravel in areas near the beaches of ancient
lakes and where Hudson soils intergrade to Cayuga soils.

Hudson soils are saturated when the frost first leaves the
ground in spring.  During April, free water is within 10
inches of the surface after rainy periods but falls to a depth
of more than 24 inches after a few rainless days. At this
time of year, 4 to 6 dvying days are commonly needed be-
fore the soil will support machinery. During May, free
water is present in the subsoil for moderate periods after
each rain, mainly at a depth of more than 18 inches. At
this time of year, 8 or 4 consecutive drying days will nor-
mally permit cultivation. During June, the soil may be
cultivated after 1 to 3 drying days.

The roots of most plants are concentrated mainly in the
topmost 12 to 14 inches, but alfalfa roots have grown to
a depth of 4 feet. Most crops probably obtain moisture
and nutrients mainly from the topmost 20 to 24 inches.
To this depth, the soil holds from 314 to 4 inches of water
in forms normally considered available to plants, but not
all of the water is equally available. Evidence of moisture
stress is generally apparvent after a week or 10 days without
rain during midsummer.

If uneroded, the plowed layer has capacity to absorb
bases supplied by 10 to 15 tons per acre of ground lime-
stone. In most fields this capacity is 50 to 80 percent filled.
An unlimed plowed layer needs from none to as much as 5
tons of ground limestone per acre to raise the pH to a
value near 7.0. If the surface soil is at pIl 6.0, the re-
quirement is 2 to 3 tons.

Hudson soils have a very large reserve supply of potas-
sium in the subsoil. Nevertheless, plants that require large
amounts of potassium, such as alfalfa, respond to potas-
sium fertilization. The potassium reserve 1s not depleted
so rapidly under intensive cropping as it is on less clayey
soils.

Supplies of the other major nutrients are generally de-
ficient for good crop growth. Though the supply of ni-
trogen is moderately high, nitrogen is released slowly, and
crops respond to nitrogen fertilization, especially in the
spring. The phosphorus-supplying capacity is medium,
and phosphorus fertilization is necessary for good yields.

Though Hudson soils are potentially productive of many
crops, they have important limitations. They are erod-
ible; they require more power for plowing than many soils
of the county ; and they are suitable for tillage within only
a narrow range of moisture content. Under management
that reduces organic-matter content, the surface soil loses
its favorable structure, the difficulty of making a good
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seedbed increases, and the amount of runoff becomes
greater.

Hudson silty clay loam, 2 to 6 percent slopes (HsB).—
Areas of this soil have lost variable amounts of the origi-
nal plowed layer, The present plowed layer is a mixture
of part of the original surface soil, the thin leached layer
below it, and some of the more clayey subsoil.

The degree of erosion is not uniform within single areas.
The landform is convex and commonly contains undula-
tions. Though the slopes are gentle, soil material has been
eroded from the most strongly sloping parts and has been
deposited on the least sloping parts. When this soil is
plowed, clayey spots are apparent on small knolls where
the plow turns up former subsoil material, and dark-col-
ored spots are apparent on nearly flat places where eroded
material has been deposited. Only about 10 percent of
this soil has lost all of the material above the former
subsoil. About 20 percent still has a surface layer of silt
loam. “Some areas include spots of the somewhat poorly
drained Rhinebeck soils, too small to be mapped. Most of
them have been improved by deposits of soil eroded from
the higher land.

This soil is associated mainly with Rhinebeck soils,
which are somewhat poorly drained, and with steeper
Hudson soils.

This soil is suited to crops, pasture, or forest. Crops
grown in support of dairying are among those to which
1t is best suited. Because of the fine texture and relatively
poor structure of the surface soil, this soil is less well
suited to many vegetable crops than are many other soils of
the county. Some areas in the vicinity of Ithaca are used
for nonagricultural purposes, including industrial sites
and housing, but there are problems of instability and slow
permeability.

Although this soil can be productive of suitable crops,
it requires very careful management. The surface soil
has lost much of its organic matter and has poor structure.
Water is absorbed slowly, and erosion is a continuing
hazard. Crops that form sod supply organic matter and
help to control washing. Contour cultivation, the use of
cover crops, stripcropping, and diversion terraces are
needed for control of water in some areas. Some fields
can be improved greatly by draining the included spots
consisting of wetter soils. Nitrogen, phosphorus, and
potassium are required for good yields, Nitrogen is espe-
cially needed; potassium is in better supply than in most
soils of the county. The reaction generally is nearly neu-
tral, but some areas require a moderate amount of lime.
(Capability unit ITe-8; woodland suitability group 6a)

Hudson silty clay loam, 6 to 12 percent slopes, eroded
{HsC3).—This is a moderately eroded, sloping, clayey soil.
It is typical of the central half of the drainage range for
the Hudson series. In the most strongly sloping parts,
which make up 5 to 20 percent of individual areas, the
plowed layer consists mainly of material that was formerly
part of the clayey subsoil, and the texture is heavy silty
clay loam or silty clay. In 70 to 85 percent of each area,
part of the original plowed layer remains, but enough of
the more clayey subsoil has been plowed up to make the
surface texture a silty clay loam. About 10 percent of
each area is uneroded or has a deposit of eroded material
on the original surface.

Many areas of this soil occupy convex slopes on the sides
of valleys and arve crossed by shallow waterways through
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which water flows from higher land. Most of these water-
ways can be crossed by machinery but remain wet after
rains for moderate periods. The less strongly sloping
areas in the same locality are mainly the somewhat poorly
drained Rhinebeck soils. In some places this Fludson soil
lies adjacent to Cayuga or Ovid soils, or to a complex of
Hudson and Cayuga soils. This Hudson soil dominates
in some fields; in others it is a minor constituent.

This soil can be used for crops, pasture, or forest. The
strong slope, the consequent loss of water needed by crops
and continued erosion, and the relatively poor physical
condition of the plowed layer make this soil more suitable
for hay or pasture than for intertilled crops. Some areas
are used for nonagricultural purposes, but instability of
the material creates problems in some kinds of construc-
tiomn.

This soil needs intensive practices for control of runoff,
and intensive management for maintenance of fertility
and structure. If used frequently for intertilled crops, 1t
needs special measures to control water. Limited tillage
is desirable. Complete fertilizer is necessary for even
moderate yields. Nitrogen, particularly, is deficient. The
shallow waterways that cross some areas need special at-
tention; some need permanent sod to control erosion and
others need drainage to eliminate wet spots. (Capability
unit I'Ve-7; woodland suitability group 6a)

Hudson silty clay loam, 12 to 20 percent slopes,
eroded (HsD3).—This moderately steep soil is in the drier
half of the drainage range for the Hudson series. Most
areas that have been cleared and cultivated have lost
enough of the original plowed layer that some of the clayey
subsoil has been turned by the plow. Some spots have lost
all of the original surface soil, and in these places the
plowed layer is silty clay. TForested areas and a few pas-
tured areas are uneroded.

Most of this soil occupies uniform slopes on the sides
of valleys. Many areas are cut by shallow channels that
carry water only during wet periods. Some of these chan-
nels cannot be crossed by farm machinery. Areas in the
Inlet Valley have uneven, hilly topography, and a few
small areas, mostly in the Inlet Valley, have slopes of more
than 20 percent. In a few places, streams have undercut
the base of these slopes and masses of soil material have
slipped downhill. This soil is associated mainly with
other Hudson soils and with the Hudson-Cayuga complex.

This soil can be used safely for sod-forming crops, pas-
ture, or forest. A row crop can be grown occasionally in
order to reestablish sod. Nonagricultural uses currently
include recreation, wildlife, and housing. Instability of
the soil material creates special problems in some kinds of
construction.

This soil is subject to continuing serious erosion. It is
also droughty, for it loses much water by runoff. If prop-
erly managed it can be made moderately productive of
hay crops and pastures. If intertilled crops are grown,
strips of sod are needed for water control. Some areas
need lime. Phosphorus and potassium fertilizers are nec-
essary for good yields of legumes. Nitrogen fertilizer is
needed for crops other than legumes. (&Lpability unit
VIe-1; woodland suitability group 6b)

Hudson-Cayuga silt loams, 2 to 6 percent slopes
{HuB).—This mapping unit consists of areas in which Hud-
son and Cayuga soils are closely intermingled. Both soils
have formed in a thin mantle of lake sediments over glacial
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till. The thickness of the mantle ranges from as little as
20 inches to more than 7 feet and is not uniform, even in
a single field. Where it is less than 36 inches, Cayuga
soil has formed; where it is more than 36 inches, the soil
has developed wholly in the lacustrine material and is a
Hudson soil.

Most of the areas of this mapping unit occupy gentle
convex slopes of the sides of valleys that were under the
water of glacial lakes. The convex landforms lose enough
water by runoff to make the soils moderately well
drained. The areas receive little or no water from adja-
cent higher land. Water is channeled into shallow water-
courses that flow for only short periods after rains. Most
of the watercourses can be crossed with farm machinery,
but they contain spots that remain wet after the adjacent
fields are dry. On many of the short slopes adjacent. to
these waterways, most of the lacustrine deposit has been
removed and the soil has formed in a mixture of lake clay
and glacial till. These spots are the Cayuga soils of the
complex. Soils similar to Cayuga soils occupy other spots
between the watercourses where the lake deposit is thin.
These areas are relatively unaffected by recent erosion,
though erosion is evident in spots.

Areas of this complex are associated with mappable
areas of Hudson soils, which formed in deep lacustrine
sediments, and with Honeoye and Lansing soils, which
formed in glacial till. Near streams and ancient beaches,
sandy or gravelly spots are included locally. 'Where these
landforms join nearly level areas, Ovid or Rhinebeck soils
are the common associates. The mapped areas include
spots of the somewhat poorly drained Ovid soils, where
the lacustrine deposit is thinnest, and the somewhat poorly
drained Rhinebeck soils, where it is thickest. Small spots
of the poorly drained Ilion soils are in some of the shallow
drainways. These spots occupy less than 7 percent of the
delineated areas but interfere with tillage of entire fields.

These soils are suited to crops, pasture, or forest. They
can be used for some vegetable crops. Their location with
respect to Cayuga Lake makes some areas moderately well
suited to some kinds of fruit. Most areas are used princi-
pally for production of grain and forage crops in support
of dairying. Some are in urban uses. Suitability for
nonagricultural uses is limited in some areas by instability
of the material and by bedrock, which is ordinarily at least
10 feet below the surface but is at a depth of only 3 feet
in some places.

Management needs are moderately exacting. These
soils are moderately susceptible to erosion, but the slopes
are gentle enough that erosion is not an outstanding prob-
lem. In addition to appropriate crop rotations, some
areas need contour cultivation, contour stripcropping, or
diversion terraces for control of water. Grass stripsin the
waterways that cross these areas are important in some
places. Some areas need lime for legumes, and all areas
need fertilizer for high yields of all crops. The fertility
needs are about the same as those of Cayuga soils. Main-
tenance of the organic-matter content is especially impor-
tant, for structure of the plowed layer is easily destroyed.
Many fields can be substantially improved by artificial
drainage of the included wet spots. (Capability unit
ITe-8; woodland suitability group 6a)

Hudson-Cayuga silt loams, 2 to 6 percent slopes,
eroded (HuB3).—This mapping unit consists of mixed Hud-
son and Cayuga soils that have been moderately eroded.
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Most areas have lost through erosion enough of the origi-
nal surface soil that the plowed layer now includes some
of the clayey subsoil. The texture of the plowed layer is
mainly heavy silt loam.

These soils are mapped as a complex because the deposit
of lacustrine material is not uniform in thickness within
the areas that can be mapped. Cayuga soils occupy posi-
tions where it is thinnest and where glacial till has been
incorporated in the upper part of the soil. Hudson soils
are entirely within lake-laid sediments. The depth to
glacial till Tanges from as little as 20 inches to as much as
7 feet. Bedrock is mainly more than 10 feet below the
surface, but it is only 4 to 6 feet deep in some places. The
slope range is from 2 to 6 percent, but 4 to 6 percent slopes
predominate.

These gently sloping soils are mainly on the sides of
valleys that were occupied by glacial lakes. Water from
higher adjacent areas is channeled in shallow watercourses
that run downslope across these areas. Most of these
waterways can be crossed by farm machinery, but they
contain spots that remain wet after the rest of the field is
dry. The Cayuga soils in this complex occupy the short
slopes adjacent to the waterways and also occur as spots
throughout the rest of the area. Hudson soils dominate
most of the area between the watercourses. This complex
typically occupies positions intermediate between areas of
Honeoye or Lansing soils in deep glacial till on the up-
lands and areas of Hudson soils in deep lake sediments in
the valleys. Nearly level associated areas are mainly the
somewhat poorly drained Rhinebeck or Ovid soils.

These areas of Hudson and Cayuga soils can be used for
crops, pasture, or forest. Their capabilities for some in-
tertilled crops are limited by the results of erosion. Their
capabilities for hay and pasture, however, are moderately
good. Some areas favorably located with respect to Cay-
uga Lake are suited to fruit. Areas of these soils are
moderately well suited to some nonagricultural uses, in-
cluding building sites. Instability of the upper soil ma-
terial 1s a limitation for some uses, and depth to bedrock
}imits suitability for some kinds of nonagricultural uses
ocally.

The management needs of these soils are exacting.
Though they can be used successfully for intertilled crops,
including some vegetables, practices such as cover crop-
ping, contour tillage, and stripcropping are needed on
most areas for control of erosion. Drainage of small wet
spots that arve included along drainways improves some
fields. These soils are deficient in nitrogen. Phosphorus
fertilizer is essential for good yields. Although the sup-
ply of potassium is better than in many soils, crops like
alfalfa require some potassium fertilizer. Some areas
need lime, though most are nearly neutral. (Capability
unit. I1Te-10; woodland suitability group 6a)

Hudson-Cayuga silt loams, 6 to 12 percent slopes,
eroded (HuC3).—These sloping areas consist of Hudson
soils in deep lacustrine deposits intermingled with Cayuga
soils in thin lake sediments over till. The wetness is repre-
sentative-of the middle half of the drainage range for both
series.

This mapping unit occurs mainly on the sides of valleys,
where it occupies moderate slopes that are distinctly con-
vex. In most areas erosion has removed enough of the
original surface soil that some of the more clayey subsoil
has been incorporated in the plowed layer. The surface
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soil is heavy silt loam. Some spots are more severely
eroded than others. In these places the plowed layer con-
sists of the original subsoil material and the texture is silty
clay loam. Locally, the mapping includes gravelly areas
along small intermittent drainways that are incised into
the till. Some of these small waterways have cut into bed-
rock and cannot be crossed by machinery. Some areas that
are in woods and are uneroded were included also, because
of their small extent.

These sloping soils on valley sides are associated with
other Hudson-Cayuga units of different slopes, with units
of soils that are shallow to bedrock, and with some Honeoye
and Lansing soils. The proportion of Hudson soils is
smaller, and that of Cayuga soils is larger, on these
stronger slopes than in less strongly sloping areas of the
Hudson-Cayuga complex. These more strongly sloping
areas also have more numerous deeply incised waterways
that have cut into the sides of the main valleys. Near these
incised waterways, spots of gravel or sand are common.
Some of these spots were mapped separately as Arkport or
Howard soils; others are so small they were included in
areas of this mapping unit.

This mapping unit is suited mainly to pasture or forest,
but it can also be used for hay. Some areas in favorable
locations are suited to orchards or vineyards. Some are
in demand as sites for housing or cottages. TPersons inter-
ested in nonagricultural uses of these areas should investi-
gate thoroughly the depth to bedrock if it is important for
their purposes.

In many areas the most feasible method of erosion con-
trol is the use of permanent sod crops and infrequent plow-
ing to renew the stand. Diversion terraces are feasible in-
some arcas but infeasible in many others. Both hay and
pasture require fertilization with phosphorus. Though
the supply of potassium is better than in many soils of the
uplands, fertilization with potassium is essential for good
production of legumes. Nitrogen is deficient. If crops
other than legumes are grown, fertilization with nitrogen
is essential for even moderate rates of production. (Capa-
bility unit IVe-7; woodland suitability group 6a)

Hudson-Cayuga silt loams, 12 to 20 percent slopes
(HuD).—These are moderately steep areas, mainly on val-
ley sides, where a deposit of lacustrine material overlies
till. The thickness of this deposit is uneven. Cayuga
soils occur where the thickness is less than 36 inches; Hud-
son soils, where it is more. The two soils are intermingled
to the extent that they could not be mapped separately ; this
unit, therefore, is a complex of the two. The wetness of
the soils is representative of the drier half of the drainage
range for the two series.

In these moderately steep areas, the thin lacustrine de-
posit is extensive and Cayuga soils occupy almost half of
the acreage. Many drainways cross these areas. They
have cut deeply into the underlying till, and in many places
they have cut to bedrock. Most of the cleared and culti-
vated areas are moderately to severely eroded; areas that
are still in woods are slightly eroded or uneroded. Mod-
erately eroded soil is most extensive. This mapping unit is
associated with soils that are shallow to bedrock and with
other units of the Hudson-Cayuga complex. -The depth to
bedrock within the areas ranges widely, but in a large pro-
portion of them it is less than 10 feet.

These soils are poorly suited to most crops. They may
be used for pasture, forest, or hay. If they are plowed,
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strips of sod should be left to control runoff. Much of the
land is idle. Pastures need fertilizer, especially phos-
phorus. Some areas are in demand for nonagricultural
uses, including housing. Persons interested in such uses
should investigate thoroughly the thickness of soil material
above bedrock. (Capability unit IVe-7; woodland suit-
ability group 6b)

Hudson and Collamer silt loams, 2 to 6 percent slopes
(HwB).—This is an undifferentiated unit of two kinds of
soil. Any given area may consist of clayey Hudson silt
loam, silty Collamer silt loam, or a mixture of the two.
Most of the areas mapped do contain both soils. Collamer
soils are described under the heading “Collamer Series.”

In parts of the county where this unit has been mapped,
the lake deposits consist of relatively thick layers that are
predominantly clay, which alternate with equally thick
layers that are predominantly silt. If a thick layer of
clayey material is at the surface, the soil is in the Hudson
series. If a thick layer that is predominantly silt is at the
surface, the soil is in the Collamer series. Mapping the
two units separately was not found feasible, because the
separation could not be made consistently in most of the
areas. Both soils are mainly moderately well drained,
and both have silt loam upper horizons; thus, the two have
been treated as one mapping unit.

This mapping unit occupies gently sloping convex land-
forms that receive little or no water as runoff from adja-
cent areas. They lose water at a moderate rate by runoff.
Some areas dominate entire fields; others are closely as-
sociated with the somewhat poorly drained Niagara or
Rhinebeck soils within fields. “Some areas contain depres-
sions that consist of Niagara or Rhinebeck soils and are
too small to be mapped separately. These depressions
occupy less than 5 percent of any given area. Small knolls
have lost part of the original plowed layer, but erosion
cannot be recognized consistently in mappable areas. The
mapping includes some small areas that have a silty sur-
face soil characteristic of Collamer soils, but it lacks the
more clayey subsoil. These inclusions are intergrades to
the Williamson soils, which have a fragipan. In a few
areas Collamer or Rhinebeck soils overlie gravel at a depth
of more than 4 feet. Such areas are mainly on nearly level
terraces or are associated with the hilly topography of
glacial moraines.

These areas of Hudson and Collamer soils are well suited
to crops, pasture, or forest. Many are especially well
suited to vegetable crops if the structure of the plowed
layer can be maintaineg. Many areas have been selected
as sites for nonagricultural purposes. Instability of the
material is a critical factor in some areas for certain kinds
of construction. Much of the experimental area adjacent
to the Cornell University campus consists of these soils.

These soils are potentially productive, but they have
moderately exacting management needs. Even on these
gentle slopes, they are susceptible to erosion. Contour til-
lage, striperopping, diversion terraces, and sod waterways
can be used effectively in some areas for control of runoff.
The use of sod-forming crops periodically is important, not
only for control of erosion but also for maintenance of the
organic-matter content. Tile drainage of the inclusions
of Niagara and Rhinebeck soils can mmprove some areas.
Some, but not all, areas need lime. All require nitrogen,
phosphorus, and potassium fertilizer for good yields.
(Capability unit ITe-8; woodland suitability group 6a)
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Hudson and Dunkirk soils, 20 to 45 percent slopes
{HzE).—This is an undifferentiated unit of soils. Any given
area may consist of Hudson soils, Dunkirk soils, or a mix-
ture of the two. Dunkirk soils are described under the
heading “Dunkirk Series.” The steep slope so dominates
the capabilities of this unit that the differences between
Hudson and Dunkirk soils are relatively unimportant.

These soils are mainly silt loams and silty clay loams
that are well drained. Most cleared areas are moderately
or severely eroded. Iudson soils are dominant; Dunkirk
soils occur locally in stratified silty sediments, mainly
along Fall Creek and Cascadilla Creek. Dunkirk soils are
deep, well-drained, stone-free soils that formed in lake-laid
silty deposits. In some places the soils are being undercut
by streams and masses of soil material have slipped down-
slope. )

This mapping unit occupies mainly dissection forms on
the sides of the major valleys, but it also occurs in the Inlet
Valley on hilly deposits in association with less steeply
sloping Hudson and Dunkirk soils. The mapping includes
small areas of Arkport and Howard soils near sidestreams
or gorges on both sides of Cayuga Lake and a small acre-
z{c?re of steep Cayuga and Darien soils in the vicinity of

arna.

This unit is suited mainly to pasture, forest, recreation,
or wildlife. In some places near Cayuga Lake, it is used
as cottage sites. Pastures need fertilizer, especially phos-
phorus. Some areas need lime. Lime and fertilizer are
very difficult to apply on such steep slopes ; therefore, most
pastures are unimproved. (Capability unit VIe-1; wood-
land suitability group 6c)

Ilion Series

The Ilion series consists of deep, poorly drained soils
that have formed in moderately fine textured, calcareous
material derived from a mixture of lake-laid silty clay
and loamy glacial till. In some places the two materials
were mixed and deposited by the glacier; in others a thin
layer of clay was deposited over till, and the two were
mixed by upturning of trees, burrowing by animals, and
frost action. These soils are mainly only slightly acid or
neutral from the surface downward. Free lime occurs in
the substratum.

Ilion soils are poorly drained; they have inherited some
properties from glacial till, but they contain more clay
than the loamy Lyons soils. These conditions are met in
three kinds of places. One is in association with Ovid or
Cayuga soils, where a thin deposit of glacial-lake clay
rests on medium-textured glacial till. Another is in asso-
ciation with Darien soils, where the ice appears to have
overridden glacial lake deposits and mixed them with
medium-textured till. The third is in depressions on the
uplands, where fine-textured material was deposited in
local lakes and over the centuries has been mixed with
gravelly material that moved downslope from till-mantled,
adjacent areas. In all of these places, the soils are wet and
are moderately fine textured.

Tlion soils have four distinct parts in undisturbed areas:
(1) a surface soil of very dark gray or very dark brown
silty clay loam; (2) an upper subsoil of grayish-brown
or dark, grayish-brown, highly mottled silty clay loam;
(8) a lower subsoil of highly mottled silty clay loam or
silty clay; and (4) a substratum of dense glacial till. The
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substratum ranges from loam to silty clay loam in tex-
ture and is moderately to strongly calcareous.

The average thickness of the very dark colored surface
soil is about 10 inches. The very dark color is associated
with high organic-matter content, which: ranges mainly
from 6 fo 10 percent and is, in turn, associated with high
total nitrogen content. Reddish-brown mottles along root
channels indicate that this layer is wet part of the time.
This layer contains some gravel or channery fragments,
and some shale. It is porous. It is a good medium for
plant roots if it is not saturated. It is very high in potas-
sium reserve and is medium in phosphorus-supplying
power. . .

The upper part of the subsoil in undisturbed areas ex-
tends to a depth of 11 to 16 inches. Its dominant grayish
colors and profuse mottling result from prolonged periods
of wetness that alternate with periods of'dryness. In
undrained aveas this layer contains few roots. 1t is nearly
neutral. It has a very high potassium reserve and medi-
um phosphorus-supplying power. The organic-matter
content is much lower than that of the surface soil. A
moderate number of flat stone fragments and shale frag-
ments are present in most places.

The clayey lower subsoil extends to a depth of 18 to 26
inches. It shows evidence of prolonged wetness. It is
arranged in blocks that have gray coats and strongly
mottled interiors. It is slowly permeable to water and
contains few roots. This layer is neutral, has a very high
potassium reserve, and has medium phospzhorus-supplying
power.

The underlying, firm, medium-textured to moderately
fine textured glacial till is slowly permeable. Few roots
reach it. This till is moderately to strongly calcareous.

The thickness of the very dark colored surface soil
ranges widely from area to area. In large forested areas,
this layer is commonly 4 to 6 inches thick. In pastures
and in plowed fields, it is mainly about 10 inches thick.
In places that have received eroded material from adjacent
soils, it is 16 or 18 inches thick. In such places the texture
ranges mainly from silty clay loam to loam, but in some
spots it is fine sandy loam. The number of stone frag-
ments in the subsoil differs widely from area to area, but
in the surface soil there are generally too few fragments
to interfere with cultivation.” Variations in texture and
stone content are greatest in the upland depressions. The
reaction of the upper part of the soil ranges from medium
acid to neutral. Depth to free carbonates ranges from 18
to 36 inches.

Undrained Ilion soils have free water at the surface
until mid-April of most years. During the latter part of
April, free water may be 8 inches below the surface for
short periods. Except in very dry seasons, water stands
within 12 inches of the surface during most of May and
rises to the surface during each rainy period. -Undrained
areas can rarely be plowed during April and commonly
require 5 to 10 drying days in May before they will bear
machinery. FEven during June, 3 to 8 drying days are
commonly required before cultivation. As the season
progresses, however, free water falls below 30 inches dur-
_Ing rainless periods, and in midsummer it may not be
within 4 feet of the surtace.

These soils receive so much water from adjacent land
that available moisture capacity has little meaning. In
undrained areas few roots extend beyond a depth of 12
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inches. Where drainage has been established, roots pene-
trate to a moderate depth, mainly above 18 to 24 inches.
In such areas, Ilion soils are conspicuous because they
support vigorous growth of crops when crops on adjacent
soils show moisture deficiency. They are conspicuous also
during wet periods, when crops show pronounced nitrogen
deficiency. ~Many areas have been drained to some degree,
but not enough to free the subsoil of water. In these
places crops have shallow root systems and may show
moisture stress when the water table falls during dry
weather.

These wet soils are high in total nitrogen content, but
they release nitrogen so slowly that plants commonly show
a deficiency. They have a very high potassium reserve and
medium phosphorus-supplying power. Some areas need
lime, but most are nearly neutral. These soils have a very
high capacity to hold bases, equivalent to 13 to 16 tons of
ground limestone per acre In most areas. This capacity
1s 50 to 80 percent filled in most unlimed areas. An un-
limed surface soil, therefore, may need from none to as
much as 4 tons of ground limestone per acre to raise the
pH to a value near 7.0. A surface soil at pH 6.0 needs 214
to 814 tons of ground limestone.

Ilion silty elay loam, 0 to 2 percent slopes (IcA).—This
nearly level soil represents the wetter two-thirds of the
drainage range for the series. It consists of areas on
which eroded material has most commonly been deposited.
Its very dark colored surface soil is typically 10 to 18
inches thick. It occupies nearly flat areas surrounded in
most places by more strongly sloping soils of the Ovid,
Darien or Lansing series. Some areas are on uplands in
association with Erie soils.

If undrained, this soil is too wet for most crops except
grass hay, but many areas have some provision for re-
moval of excess surface water and are used to a limited
extent for other crops. If adequately drained, this soil is
suited to the rotations common on dairy farms. It in-
cludes sites that are suitable for ponds and for wildlife
marshes.

The greatest management need is control of excess
water. If this soil is farmed intensively, it needs to be
drained, and in most places it needs diversions to carry
off the runoff from adjacent higher land. Erosion is not a
problem. Most areas are nearly neutral and need little or
no lime. Phosphorus must be applied for good yields.
Nitrogen deficiency is evident in the early part of the year,
in spite of the high total nitrogen content of the soil. The
potassium reserve is very high. (Capability unit ITVw-1;
woodland suitability group 14a)

Tlion silty clay loam, 2 to 6 percent slopes (IcB).—This
gently sloping soil represents the drier half of the drain-
age range for the series. It is approximately twice as
extensive as Ilion silty clay loam, 0 to 2 percent slopes, and
commonly occurs as moderately large areas. It ison long
slopes, receives water from the adjacent higher-lying
areas, and is typically associated with Cayuga and Ovid
soils. Though the slope range is 2 to 6 percent, slopes of
less than 4 percent predominate in most areas. The very
dark colored surface soil is commonly 8 to 10 inches thick.

Unless excess water is controlled, this soil is suited pri-
marily to pasture or woodland or to hay crops consisting
mainly of grasses. If water can be controlled, this soil can
be used for the rotations common on dairy farms. It gen-
erally is not well suited to many vegetables and to other
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crops that require high response to fertilization and other
management practices. It provides poor sites for most
nonagricultural purposes, except ponds.

Water control is the outstanding management need. In
many areas diversion of the runoff from adjacent land is
the most urgent need. Some areas can be drained ade-
quately with tile; others have poor outlets. Nitrogen is
uniformly deficient early in spring, but in drained areas,
1t may be adequate for many crops during November.
Some areas are medium acid and need lime; others are
nearly neutral. The potassium reserve is very high. The
phosphorus-supplying power is medium. ~ (Capability
unit IVw-2; woodland suitability group 14a)

Kendaia Series

This series consists of deep, somewhat poorly drained,
medium-textured soils in medium-lime to high-lime glacial
till. The series is a somewhat poorly drained associate of
both Lansing and Honeoye soils. Where Kendaia soils
are associated with Lansing soils, the upper part of the
profile is medium acid and the underlying glacial till is
moderately calcareous. Where they are associated with
Honeoye soils, the upper part is only slightly acid or is
neutral, and the underlying till is strongly calcareous.
The dark color of the plowed layer is conspicuous in
plowed fields, in contrast with the lighter colors of better
drained associated soils.

Kendaia soils occupy. level to gently sloping areas on
which runoff is very slow or on which water from adjacent
areas accumulates. They are associated with shghtly
higher lying Lansing and Conesus soils or with Honeoye
and Lima soils on the uplands in the northern part of the
county. More than half of the acreage occupies the wet-
test positions in the immediate locality. Slightly less than
half is associated with Lyons soils, which occupy lower
lying, wetter positions.

Kendaia soils have four principal parts: (1) a plowed
layer of very dark grayish-brown heavy silt loam; (2) an
upper subsoil of pale-brown silt loam with common, dis-
tinct, yellowish-brown mottles; (8) a dark grayish-brown
lower subsoil that, is slightly more clayey and has many
distinct and prominent, yellowish-brown mottles; and (4)
glacial till of dark grayish-brown and grayish-brown,
firm, calcareous silt loam that is mottled in the upper part.

The very dark colored plowed layer is mainly 8 to 10
inches thick. Its dark color is caused by the high organic-
matter content, which ranges from 5 to 8 percent. Organic
matter decomposes slowly because the soils are wet. The
plowed layer is very porous and crumbly and contains only
a small amount of gravel. The reaction ranges from
medium acid to neutral. TPotassium is high, and phos-
phorous-supplying capacity is medium. .

The upper part of the subsoil shows evidence of alter-
nate wetness and dryness. The dominant pale-brown
colors show the effects of wet conditions, and the highly
contrasting mottles show segregation of iron, which takes
place when the soil dries. This layer is porous and per-
meable to roots. It has good water-holding capacity.
The reaction ranges from medium acid to neutral. The
potassium supply is high, and the phosphorus-supplying
power is medium. Roots penetrate this layer during dry
periods, but they may be restricted by water in spring or
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during very wet periods. This horizon extends to a depth
of 11 to 18 inches.

In many places the lower part of the subsoil contains
slightly more clay than the overlying horizons, but the
difference is not consistent from spot to spot. The texture
of the lower subsoil ranges from silt loam 'to silty clay
loam. The mottling indicates that this layer also is alter-
nately wet and dry. This horizon is nearly neutral, and
in some areas associated with Honeoye soils it contains
streaks and pockets of segregated lime that ave within 12
inches of the surface. It is permeable to roots and water,
but its periodic wetness commonly limits root growth.
This layer extends to a depth of between 16 and 36 inches.

The underlying glacial till is firm, calcareous gravelly
silt loam. Tt is slowly permeable to water and is poorly
aerated. Few roots penetrate it. This dense substratum
is.a major factor in the wetness of these soils. The till
rests on bedrock at a depth ranging mainly from 5 to 20
feet.

The northernmost areas of these soils are associated with
Honeoye and Lima soils and have the highest lime status.
In these places the upper part of the soil 1s nearly neutral
and free lime may be found at a depth of 16 to 24 inches.
The lime content decreases from mnorth to south. The
southernmost areas are associated with Lansing and Con-
esus soils. In these areas the surface soil is medium to
slightly acid and lime is at a depth of 24 to 86 inches.
Where the depth to lime exceeds 30 inches, the lower part
of the subsoil is moderately firm and resembles in some
ways the fragipan of TFrie soils, to which Kendaia
soils intergrade. ‘

The lower part of the subsoil is less clayey than that of
associated better drained soils. In the places that are
highest in lime, the clay concentration is no greater than
that in the overlying horizons. The surface soil of most
areas is nearly stone free, but in some areas it contains a
moderate amount of gravel. Many small areas associated
with higher lying land have deposits of eroded material
that cover the former surface soil. In some of these small
areas, the dark-colored surface soil is 18 inches thick.

If Kendaia soils are undrained, the water table fluctu-
ates between 4 and 15 inches below the surface during most
of April, and 6 to 8 drying days are required before the
soil will support machinery. During May, the water
table rises to within 8 inches of the surface after rains but
falls to a depth of more than 20 inches during rainless
periods. In May, 4 to 6 drying days are commonly needed
before the soil can support machinery. Free water stands
high in the profile for shorter periods as the season pro-
gresses. During June, 2 or 3 consecutive drying days are
needed before the soil can be tilled. Many cultivated areas
have some provision for removal of water; the devices.
range from tile drains to crudely constructed furrows that
remove only surface water. Consequently, the period re-
quired for the soil to dry enough to be tilled differs widely
among areas. '

Roots penetrate mainly to a depth of between 15 and 24
inches; they are restricted to the topmost 8 or 10 inches in
undrained soils during wet periods in spring. Available
moisture capacity has little meaning in soils such as these,
because water is received from adjacent areas. Crops con-
tinue to grow vigorously on these soils during midsummer
droughts, after moisture stress is obvious in crops growing
on associated better drained soils.
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The high organic-matter content is associated with a
high total nitrogen content, which indicates slow decompo-
sition of organic material and slow release of nitrogen.
Lack of available nitrogen is apparent, and crops on these
soils show symptoms of nitrogen deficiency during the
spring months. Areas that have been drained release
large amounts of nitrogen during the warm midsummer
months, and lodging of small grains is most common on
these soils. The potassium reserve is high. The phos-
phorus-supplying power is medium. Both nutrients must
be added for optimum yields. Some areas need no lime;
others are medium acid. The high organic-matter con-
tent contributes to high capacity to absorb bases in the
plowed layer. The base-exchange capacity is equivalent
to 12 to 16 tons of ground limestone per acre in most areas.
Normally it is 60 to 80 percent filled. Unlimed soils need
from 0 to 4 tons of ground limestone per acre to raise the
pH to a value near 7.0. If the soilisat pH 6.0, the require-
ment is 2 to 3 tons of lime per acre. :

Excess water is the principal limiting factor, If it can
be removed, Kendaia soils have very high production po-
tential for a wide variety of crops.

Kendaia silt loam, 3 to 8 percent slopes (KoB).—This
gently sloping Kendaia soil is representative of the drier
two-thirds of the drainage range for the series. Tor the
most part, the slope is less than 5 percent. '

This soll occupies gently sloping landscapes that receive
runoff from adjacent Honeoye and Lima soils or Lansing
and Conesus soils. In most places it is the wettest soil
within single fields. Some areas are extensive. The ex-
tensive areas include small knolls of Lima or Conesus soils,
which do not affect their use significantly. A large acre-
age occurs as long narrow areas along drainways through
fields dominated by better drained soils. These areas com-
monly have deposits of eroded material on the original sur-
face. The texture of these deposits ranges from silt loam
to fine sandy loam. :

This soil is suited to crops, pasture, or forest. In areas
that lack artificial drainage, the choice of crops is re-
stricted. Corn, small grain, and hay can be produced.
Simple practices to remove excess water from the surface
improve these areas significantly as cropland and make
them highly productive of many vegetable crops. Wet-
ness limits smitability for many nonagricultural uses, but
many areas are good sites for farm ponds.

The removal of excess water is a principal management
need. Many areas can be improved by diversion of water
that flows from higher lying adjacent soils. Tile drainage
is feasible in many areas. Because of the slope, erosion is
a moderate problem. Cross-slope cultivation and use of
sod in waterways are helpful. Some long slopes may be
stripcropped. Some areas need moderate applications of
lime ; phosphorus and potash are needed for high rates of
production. Nitrogen fertilization is important early in
spring, but the nitrogen supply may be adequate for many
crops during the warm midsummer months if excess water
has been removed. (Capability unit IITw-7; woodland
suitability group 11a)

Kendaia and Lyons silt loams, 0 to 3 percent slopes
(KnA).—This undifferentiated unit consists of somewhat
poorly drained and poorly drained, nearly level soils. Any
given area may consist of the somewhat poorly drained
Kendaia soils, the poorly drained Liyons soils, or a mixture
of the two. IXendaia silt loam is representative of the wet-
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ter half of the drainage range for the Kendaia series. Ly-
ons silt loam represents the drier half of the drainage range
for the Lyons series, which is described subsequently. It
makes up about 20 to 30 percent of many areas and occurs
as the lowest lying flat parts, surrounded by the slightly
higher lying Kendaia sols.

These nearly level, low-lying areas of the uplands receive
runoff from adjacent, gently to moderately sloping Ho-
neoye and Lima soils or Lansing and Conesus soils. They
occur as small but mappable cﬁapressions, as narrow but
mappable areas along drainways, and as extensive flat
areas in the uplands.” Locally, on the slopes to Cayuga
Lake, this unit is associated with the moderately clayey
Ovid soils. In these places the texture is commonly finer
than in areas associated with Ionedye or Lansing soils.
Sandy spots are included, however. 'T'hese appear to be
sands deposited by water in local basins. Some water-de-
posited material over the till is evident in most areas. The
surface is commonly free of stones or contains only a small
amount of gravel.

Unless these areas of Kendaia and Lyons silt loams have
been artificially drained, wetness limits their use mainly to
pasture, long-term hay, or forest. - Those areas that are
almost exclusively Kendaia soils may be used for other
crops, but spring planting is commonly delayed. These
soils are drainable by means of tile. If adequate artificial
drainage is established, they can be highly productive of a
wide variety of crops, including vegetables. Kendaia and
Lyons silt loams are also suited to some nonagricultural
uses, such as ponds and wildlife marshes, but their wetness
drastically restricts their use for housing and other con-
struction.

The major management need is removal of excess water.
Both tile and surface drains are feasible in many areas.
Wetness can be reduced in some areas by diverting the
runoff from adjacent slopes. Once adequate drainage is
established, an adequate supply of plant nutrients is most
important. The potassium supply is high, and the phos-
phorus-supplying power is medium. Nitrogen is com-
monly deficient in spring but may be adequate for good
yields of many crops in midsummer. Some areas require
lime, but many do not. (Capability unit TVw-3; wood-
land suitability group 14a)

Lamson Series

The Lamson series consists of deep, poorly drained and
very poorly drained, moderately coarse textured soils that
have formed in thick lake deposits of predominantly fine
and very fine sand. The upper part of these soils ranges
from medium acid to neutral, but the substratum is cal-
careous. Lamson soils occur mainly on the lowest parts
of landscapes in which drier areas consist mainly of Ark-
port, Williamson, or Niagara soils. They are nearly level
or slightly depressed. In some places, especially in the
Waterburg area, Lamson soils are intermingled with
Canandaigua soils. The only mapping unit is one of
Canandaigua and Lamson soils.

Lamson soils have four distinet parts: (1) a surface
soil of very dark grayish-brown to black fine to very fine
sandy loam; (2) an upper subsoil of moderately mottled
gray to grayish-brown fine or very fine sandy loam; (3) a
lower subsoil of strongly mottled grayish-brown or olive-
brown very fine sandy loam; and (4) a substratum of
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dark grayish-brown to dark-gray loamy fine sand that en-
closes thin layers of silt and some very thin layers of clay.

The very dark color of the surface soil results from high
organic-matter content, which ranges from 4 percent in
drained and cultivated sites of the poorly drained soils to
more than 15 percent in pastured areas of the very poorly
drained soils. The wettest sites have a mucky surface soil
that is nearly black. In most places this layer is about 10
inches thick, but it ranges from as little as 6 inches to as
much as 16 inches in thickness. It is medium to slightly
acid. It is very high in total nitrogen and has medium
capacity to supply phosphorus. Its potassium reserve is
very low. This layer is an excellent medium for root de-
velopment if excess water can be removed.

The upper part of the subsoil extends to a depth of 14
to 22 inches. It is dominated by gray colors, showing that
it is waterlogged for long periods. It is less mottled than
the lower part of the subsoil, probably because of the re-
moval of iron. It is typically slightly more sandy than
the lower part of the subsoil, less firm, and more permeable
to roots. It is slightly acid or neutral, but it has low ca-
pacity to supply the major plant nutrients. Nevertheless,
1t permits root development and is a good medium from
which roots can extract waterif the water table is lowered.

The lower part of the subsoil extends to a depth of 24
to 48 inches. It is dominated by grayish-brown or olive-
brown colors on which are many, distinct, yellowish-brown
and gray mottles. Though its consistence is variable from
spot to spot, this part of the soil is slightly finer textured
and is firmer in most places than the horizon above it.
In some places it is firm enough to restrict water move-
ment. It is slightly acid or neutral. It is generally very
low in potassium and medium in phosphorus reserve.

Though the substratum is dominated by fine or very fine
sand, the proportions of layers of different grain sizes
vary widely within short distances. Most of the layers are
fine sand, very fine sand, or loamy fine sand. Silt layers
may amount to as much as 20 percent in some places. Very
thin layers of clay are present in some places. Where the
silt and clay layers are thick enough, the material is slowly
permeable. The substratum contains free carbonates at
a depth that ranges from as little as 24 to as much as 48
inches, but it is very low in potassium and is only mod-
erate In phosphorus. Few roots penetrate to this layer
unless the soil has been artificially drained.

Texture and wetness are the most conspicuous variations
within the range of this series. The surface soil is mainly
fine sandy loam or very fine sandy loam, but in places it is
loamy fine sand or very fine sand. In some places the
surface layer is silt loam, very high in organic-matter con-
tent. The upper part of the subsoil is mainly loamy fine
sand or Joamy very fine sand, but in some places it contains
thin layers of silt. The lower part of the subsoil in most
places is either fine sandy loam or very fine sandy loam, but
it also may contain silty parts, either as layers 2 to 4 inches
thick or as masses of silty material that are not continuous
horizontal layers. The poorly drained soils have a mineral
surface soil moderately high to high in organic-matter con-
tent. The very poorly drained soils have a mucky mineral
surface soil where they have been pastured. In woods, a
layer of muck 2 to 6 inches thick covers the surface of some
areas.

The very poorly drained soils have water at the surface
throughout April and within 4 inches of the surface
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throunghout most of May. The poorly drained soils have
water at the surface for long periods during both months,
but it sometimes falls to a depth of 6 inches in April and
frequently falls to a depth of as much as 20 inches in
May. The undrained soils will not support machinery
until June or July of most years.

In undrained areas, roots are confined mainly to the top-
most layer. In drained areas, they penetrate to a depth of
more than 20 inches. Though the soils are sandy, they
have moderate capacity to hold water available to plants.
They receive much more water than the amount that falls
on them as rain. Consequently, droughtiness is rarely a
problem in drained areas unless the soils have been over-
drained.

The surface soil, with its relatively high organic-matter
content, has a moderately high capacity to absorb bases.
This capacity is equivalent to 7 to 16 tons of ground lime-
stone per acre in different areas. In many areas, it is 80
percent filled, but in others it is only 60 percent filled.
Consequently, unlimed soils need from none to as much as
4 tons of ground limestone per acre to raise the pH to a
value near 7.0 in the surface soil. If the surface soil is at
pH 6.0, the requirement is 2 or 3 tons per acre. The potas-
sium reserve is very low because of the lack of clay. The
phosphorus-supplying power is moderate.

Wetness is the outstanding limitation. If these soils
have been drained, they can be among the most productive
of the county for a wide variety of crops, including many
vegetables.

Langford Series

The Langford series consists of deep, moderately well
drained, medium-textured soils that formed in low-lime
glacial till. These soils have a fragipan through which
water passes slowly and which is the main cause of their
slight but significant wetness.

angford soils occupy undulating to moderately steep
landforms where little excess water can accumulate. Con-
sequently, the upper part of the soil is saturated for only
short periods during the growing season. Adjacent areas
where water does accumulate are occupied mainly by Erie
soils. The wettest areas are occupied by Ellery or Alden
soils. A few associated areas, mainly of Valois soils, are
drier than the Langford soils.

Langford soils have five principal parts: (1) a plowed
layer of dark grayish-brown channery silt loam; (2) a
thin upper subsoil of yellowish-brown, unmottled chan-
nery silt loam; (3) a thin layer of grayish-brown, mottled
channery loam or silt loam; (4) a thick, dense, slowly per-
meable fragipan of channery silt loam or loam; and (5) a
substratum of grayish-brown, firm, channery silt loam or
loam glacial till.

The associated better-drained Valois soils lack the
mottled layer above the fragipan and have a thicker, yel-
lowish-brown upper subsoil. . The associated wetter Erie
soils lack the yellowish-brown, unmottled upper subsoil
and have a fragipan nearer the surface.

The plowed layer of the uneroded Langford soil is 7 to
9 inches thick. It is porous and is good physically for root
development. It contains many small, flat stones that are
troublesome for tillage and for some harvesting operations
but do not seriously interfere with cultivation. The color
is moderately dark because the soil is moderately high in
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organic matter (mainly 3 to 6 percent). The dark color
also indicates moderately high total nitrogen content.
These properties are generally favorable for plant growth.
This layer is strongly or very strongly acid, however, and
it has only medium phosphorus- and potassium-supplying
ower. ]
P The yellowish-brown layer below the plowed layer 1s
4 to 14 Tnches thick in uneroded areas. Its color and lack
of mottles indicate good aeration most of the time. 'Lhis
layer is loamy and porous. It has good capacity to hold
moisture available for plants, and 1t is easily penetrated
by plant roots. It is strongly or very strongly acid and
has only medium phosphorus- and potassium-supplying
power. Itislow innitrogen content. o -

The mottled layer above the fragipan is 7 to 10 inches
thick. Its grayish color and mottles indicate that it 1s
alternately wet and dry. Its wetness in early spring
restricts rooting, but roots penetrate it during summer.
Crops benefit from its stored moisture during dry periods,
but this layer contributes only a small amount of plant
nutrients. )

Tn uneroded areas the top of the fragipan lies 15 to 24
inches below the surface. The fragipan is dense channery
loam that extends to a depth of 314 to 5 feet and is a
barrier to both water and plant roots. It has wedge-
shaped cracks that are spaced 6 to 18 inches apart and are
filled with mottled material like that of the layer above
it. Some roots extend downward into these cracks during
summer, but those of perennial plants are, commonly killec
during winter and spring. When the soils are wet, water
seeps downslope into these cracks, but very little moves
downward into the substratum. - In most places the frag-
ipan is strongly acid or medium acid in the upper part but
is nearly neutral at a depth of more than 314 feet. TFew
roots can reach the layers of low acidity. '

The underlying glacial till is channery loam or silt
loam. It is almost as dense as the fragipan. The un-
leached till contains small quantities of lime. This ma-
terial rests on bedrock, which lies from 5 to more than
20 feet below the surface. ) . .

Langford soils occur between the medium-lime soils of
the northern part of the county and the very acid soils of
the southern part. In the northernmost areas calcareous
till is 814 feet beneath the surface; the fragipan there is
thin, less dense, and more clayey than in areas farther
south. In the southernmost areas, lime is leached to a
depth of more than 5 feet in most places and the fragipan
is thick and very dense. - These are areas where Langford
soils intergrade to Mardin soils. ' '

Langford soils range in wetness from well-drained, Iike
Valois soils, to somewhat poorly-drained, like Erie soils.
The driest areas have the thickest yellowish-brown layer
below the plowed soil; they are mainly on the steepest
slopes or on pronounced knolls that receive no water from
higher land. The wettest areas have the thinnest yellow-
ish-brown subsoil and the thickest mottled layer; they are
mainly on the least strongly sloping landforms or in areas
that receive some runoff from adjacent land.

When the frost leaves the ground early in spring, these
soils are saturated. Throughout April, free water stands
above or in the fragipan, is within 6 inches of the surface
during very wet periods, and is commonly above a depth
of 30 inches. From 4 to 6 drying days are needed before
the soil can be cultivated after rainy periods. After
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plants begin rapid growth in May, water stands above the
fragipan for only short periods atter rains and is seldom
less than 18 inches below the surface. Only 3 or 4 drying
days are needed after soaking rains in May before these
soils can be plowed. As the season advances and tem-
peratures increase, the drying period requirved becomes
shorter. By June, only 1 or 2 drying days are necessary.

Few roots penetrate the fragipan. Plants on the un-
eroded soils must obtain most of their water from the top-
most 15 to 24 inches. This part of the soils can hold be-
tween 314 and 5 inches of water that plants can use. From
April through June in most years, available moisture
capacity has little significance, because free water is held
above the fragipan for short but frequent periods. Dur-
ing the height of the growing season, however, the limited
available moisture capacity becomes very important.
Plant growth begins to be noticeably restricted when one-
half to two-thirds of the supply is exhausted. Con-
sequently, crops on these soils show signs of moisture
deficiency after 10 to 15 days without rain during July
or August, even if the soils were fully charged with water
at the start of the dry period.

Langtford soils are not high in native fertility, but their
physical condition is good enough that the common crops
respond well to fertilization and liming. The total nitro-
gen content of uneroded soils is moderately high. Nitro-
gen is released so slowly throughout April, May, and early
June, however, that crops respond well to nitrogen fertil-
izers. Even during midsummer, when release of nitrogen
1s rapid, most crops respond to fertilization with nitrogen
because demands of the crops are very high. The ability
to supply phosphorus is medium; essentially all crops on
these soils need phosphorus fertilizer. ILack of phos-

horus is most serious if the soils have not been limed.

Tost of the readily available reserve of potassium is in the
clay fraction. These soils generally are less than 25 per-
cent clay, so the potassium-supplying power is medium.
High yields of most crops require liberal fertilization with
potassium.
Unlimed Langford soils are strongly or very strongly
acid. The plowed layer in most areas has a cation-ex-
change capacity equal to 8 to 12 tons of ground limestone
per acre. In unlimed soils, this capacity is only about
20 or 30 percent filled with bases and 4 to 8 tons of ground
limestone are needed to raise the pH to a value near 7.0.
Areas that previously have been limed to pH 6.0 need 114
to 3 tons of ground limestone. Even areas that have been
adequately limed need maintenance applications every 4
or 5 years for most crops.

Langford channery silt loam, 2 to 8 percent slopes
(LaB).—This soil is mainly in the wetter half of the drain-
age range for the series. The slope is gently undulating.
Only moderate amounts of water run off the surface.
Water moves very slowly through the fragipan, so free
water stands above the fragipan longer than in more
strongly sloping Langford soils. This soil is distinctly
drier, however, than the associated Erie soils. The yel-
lowish-brown upper subsoil is commonly only 4 inches
thick, and it may be faintly mottled. The grayish-brown
mottled layer above the fragipan is 4 to 6 inches thick.
The fragipan is only 16 or 18 inches below the surface in
most places.

This soil commonly occurs as very slight knolls, or on
intervening small, gently sloping areas, in a landscape that
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slopes gently in one direction. The driest parts are the
low knolls. The intervening nearly level areas are the
wettest parts and are intergrades to the somewhat poorly
drained Erie soils. As much as 10 percent of some areas
is within the driest part of the drainage range for Erie
soils, but these spots are too small to be mapped separately.
In some places on the sides of the larger valleys, this soil
is adjacent to steeper Langford soils. On the smooth up-
lands, it occupies small areas closely associated with more
extensive Erie soils. Also on the uplands are the poorly
drained Ellery soils, which occur as strips only a few feet
wide along the intermittent streams. On the low knolls,
spots less than one-fourth acre in size may be eroded
enough that the entire yellowish-brown layer has been
incorporated in the plowed layer. Such eroded spots may
occupy as much as 5 percent of an individual area. In the
valleys of Fall Creek and Cascadilla Creek, below the
1,000 foot elevation, this soil commonly has a thin deposit
of silty material on the surface. In those places the sur-
face layer contains fewer stones than that of the usual
Langford soil, and the soil is 4 to 6 inches thicker over the
fragipan than is the usual Langford soil.

This soil is suitable for crops, pasture, or forest. It is
among the better soils of the uplands for crogs, even
though slightly limited by wetness. Deep-rooted peren-
nial crops, like alfalfa, can be grown successfully, but the
hazard of winterkilling is more serious than on better
drained soils. The planting of spring-seeded crops may be
slightly delayed by wetness on the most gently sloping
parts, but this problem is-much less serious than on the
wetter Erie soils of the same general region. Though this
soil is more slowly permeable and wetter than is desirable,
it provides better sites for housing than most upland soils
In the vicinity.

This soil has moderate limitations for cropping and
needs special management practices. The cost of estab-
lishing tile drains regularly spaced over the entire area
would be very high. The depth to the fragipan is such
that tile needs to be spaced very closely for uniformly
effective drainage. In many areas, however, tile lines that
follow small depressions or drainways where water accu-
mulates can improve the potential of an entire field. Such
drains can eliminate the small wet spots that may control
the use of much larger areas. Though runoff is not rapid,
small spots are subject to erosion. In some fields a large
volume of water from higher lying land flows across such
areas in small drainways. Diversion terraces can be effec-
tive in diverting this water. Stripcropping on a low
gradient can also be effective in controlling erosion. Ade-
quate fertilization and liming are essential for good crop
production. The potential of these soils is high enough to
justify maintenance of fertility at a high level. (Capabil-
ity unit TTe—4; woodland suitability group 8a)

Langford channery silt loam, 3 to 8 percent slopes.
eroded (LaB3).—This soil is mainly within the wetter half
of the drainage range for the series. In this respect it is

similar to Langford channery silt loam, 2 to 8 percent .

slopes. This soil, however, has lost 4 to 6 inches of soil
through erosion on approximately 75 percent of its area.
On the uneroded part, the yellowish-brown layer is thin,
the mottled layer is thick, and the fragipan lies about
16 to 18 inches below the surface. On the eroded part,
most of the yellowish-brown layer has been incorporated
into the plowed layer and the depth to the top of the fragi-
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pan ranges mainly from 12 to 15 inches. Consequently,
the plowed layer contains less organic matter than that
of the uneroded soil. In addition, water stands nearer
the surface during wet periods, the zone of rooting
is shallower, and the ability to supply moisture is less
than in the uneroded soil.  Free water may stand as
near the surface as in the somewhat poorly drained Erie
soils during very wet periods, but it falls more rapidly
during periods of drymg. This soil therefore requires
shorter drying periods before tillage than do Erie soils
and is better suited to deep-rooted crops, such as alfalfa,
than are those soils. It is subject to more serious drought
in midsummer than is Langford channery silt loam, 2 to
8 percent slopes.

This soil occupies gentle slopes on which small knolls
are scattered. The effects of erosion are prominent on the
knolls; the gently sloping parts may have accumulations
of eroded material from the adjacent knolls. The gently
sloping parts are the wettest. Included in the mapped
areas are some small spots of the somewhat poorly drained
Erie soils and, locally along the drainways, strips of the
poorly drained Ellery soils, a few feet wide. These wet
inclusions occupy as much as 2 percent of some areas.
Where eroded material has accumulated on them, the
additional depth above the fragipan may compensate for
the wetness. It is not uncommon to see more vigorous
and more persistent stands-of alfalfa on such spots than on
the eroded knolls. On some of the knolls enough soil
has been lost that the plowed layer rests directly on the
fragipan. This soil may occur either as relatively large
areas that dominate entire fields or, more commonly, as
small areas within fields dominated by Erie soils.

This soil is suited to crops, pasture, or forest. Crop
yields on it are subject to greater variation from year to
year and are generally lower over a period of years than
on the uneroded soil of similar slope, partly because of the
lower nitrogen content in the plowed layer but mainly
because of greater susceptibility to dronght in midsummer.
Consequently, uses that require large amounts of labor and
material are less feasible on this soil than on the uneroded
soils. Although drainage is a problem, this soil provides
better building sites than do most soils of the uplands.

The management needs of this soil are more exacting
than those of Langford channery silt loam, 2 to 8 percent
slopes. The reduction of the organic-matter content has
increased the problem of crusting and decreased the rate
of infiltration of water. Consequently, the erosion hazard
1s more serious and the control of water is-more essential.
Diversion terraces and graded strips will help to decrease
the erosion hazard and to retain the rainwater in mid-
summer. Sod-forming crops help to control water and to
increase the organic-matter content of the plowed layer.

Maintenance of fertility is especially critical. The sup-
ply of nitrogen is low. Liming and the use of phosphorus
and potassium ave essential for even moderate yields. If
well managed, this soil can be made nearly as productive
as the uneroded soil in favorable years. = Yields are re-
duced more by drought, however. (Capability unit ITTe-
75 woodland suitability group 8a) ,

Langford channery silt loam, 8 to 15 percent slopes
(laC).—This soil is typical of the drier two-thirds of the
drainage range for the series. The yellowish-brown, well-
aerated layer below the plowed layer extends almost to
the fragipan. The mottled layer above the pan is thin.
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The top of the fragipan is mainly between 15 and 24
inches below the surface. The depth to the fragipan

is greatest on rolling areas in which strata of gravel are
common,

This soil may occupy uniformly sloping areas on valley
sides or complex rolling areas in the up ands. Small areas
of the well-drained Valois soils are commonly included in
the mapped areas, particularly on the rolling landscapes.
The mapping also includes small areas that are moderately
eroded, which aggregate as much as 15 percent of some
areas, and areas of the somewhat poorly drained Erie soils
along some drainways. Most of these strips along drain-
ways are only a few feet wide. Some of the spots are as
wet as Ellery soils.

This soil is suited to crops, pasture, or forest. Water
runs off its slopes rapidly. éonsequently, it is more sus-
ceptible to erosion a,ng to midsummer drought than are the
less strongly sloping Langford soils. It is productive of
the crops commonly grown in support of dairying if it
is properly managed. Its susceptibility to drought in
midsummer should be considered before crops that require
large amounts of capital and labor are planted. Although
drainage is a problem, as it is on other Langford soils,
this soil provides building sites that are much superior to
those on most of the soils of the uplands.

This soil has exacting management needs. Potential
erodibility and potential drought make control of water
important. Diversion terraces, graded strips, contour
tillage, and sod waterways help to control runoft and ero-
sion. Adequate liming and applications of complete fer-
tilizer are essential for good growth of plants and conse-
quently are major practices in controlling runoff and
erosion. (Capability unit IIIe-6; woodland suitability
group 8a)

Langford channery silt loam, 8 to 15 percent slopes,
eroded {LaC3).—This soil is typical of the drier two-thirds
of the drainage range for the series. In this respect it is
similar to Langford channery silt loam, 8 to 15 percent
slopes. This soil, however, has lost most of its original
plowed layer through erosion on about three-fourths of its
acreage. In the uneroded spots the top of the fragipan is
at a depth of 15 to 24 inches. In the eroded parts the
fragipan is only 10 to 15 inches below the surface. In
some small areas the plowed layer rests directly on the
fragipan. The present plowed layer consists largely of
the former yellowish-brown subsoil material and of some
additional organic matter.

This soil occupies uniformly sloping areas or areas that
have complex, rolling topography. The degree of erosion
is most nearly uniform on the simple slopes. Eroded,
uneroded, and some severely eroded spots are intermingled
on the rolling areas, which may also include small depres-
sions where eroded material has accumulated. This soil
is closely associated with Langford soils on more gentle
slopes and with Valois soils on steeper slopes. It may
occupy whole fields, or it may occur as small areas within
fields dominated by less strongly sloping Langford soils
or by the somewhat poorly drained Erie soils.

This soil is not well suited to intensive cultivation. The
surface soil is relatively low in organic-matter content and
absorbs water slowly. Runoff 1s rapid, and continued
erosion is a serious problem. The thin root zone above
the fragipan holds only 2 to 3 inches of water available
for plants, and rapid runoff contributes to loss of water
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that is needed in the summer. Consequently, crops are
subject to drought damage, and yields are correspondingly
low. Properly managed, this soil can be used successfu%ly
for crops. Generally, it is best suited to long-term hay,
to pasture, or to forest.

Diversion terraces, stripcropping, contour cultivation,
and sod waterways are measures that can contribute to con-
trol of erosion and to conservation of moisture. Measures
to increase the organic-matter content of the plowed layer
are important. Whether the soil is used for crops or pas-
ture, adequate liming and fertilization are essential for
even moderate yields. Nitrogen and lime are especially
deficient, and the need for them is likely to be critical.
(Capability unit IVe-5; woodland suitability group 8a)

Lansing Series

The Lansing series consists of deep, well-drained,
medium-textured soils that formed in glacial till contain-
ing a moderate amount of lime. If unlimed, the surface
soil is strongly acid. The subsoil is neutral. Free lime
occurs in the substratum. The subsoil contains distinctly
more clay than either the surface soil or the substratum.
Lansing soils are among the most productive soils of the
county.

Lansing soils decupy convex, gentle to steep slopes on
the uplands in the northern one-fourth of the county.
They occupy landforms on which excéss water cannot
accumulate, and therefore they are well drained. Lan-
sing soils are closely associated with the moderately well
drained Conesus soils and the somewhat poorly drained
Kendaia soils. In some places they dominate entire fields,
but in many places they occupy distinet knolls or short
slopes within fields that are dominated by moderately well
drained and somewhat poorly drained soils. Many areas
are on the sides of valleys that drained into glacial Lake
Ithaca. In areas that were near the margins of that lake,
Lansing soils are associated with Cayuga and Ovid soils,
which are finer textured soils derived partly from lake
sediments. They are also associated with Palmyra soils,
which commonly occupy the terraces of valleys. In the
northernmost “areas they are associated locally with
Honeoye and Lima soils, which developed in high-lime
glacial till.

Lansing soils have four distinct parts: (1) a plowed
layer of dark grayish-brown gravelly silt loam; (2) an
upper subsoil of yellowish-brown to brown gravelly silt
loam; (3) a lower subsoil that is grayish brown and more
clayey; and (4) a substratum of grayish-brown or olive-
b}i(l)wn, calcareous, firm, gravelly silt loam or loam glacial
tall.

The plowed layer is 7 to 10 inches thick in most fields.
It contains a moderate amount of gravel, which interferes
slightly with tillage. In uneroded areas the color is mod-
erately dark, which indicates moderately high organic-
matter content (mainly 8 to 5 percent). The material
is porous and friable. Roots penetrate it easily, and it has
good capacity to supply moisture. In unlimed areas the
plowed layer is strongly acid. It has a moderate to good
supply of the major plant nutrients,

The upper part of the subsoil has been leached. TIts
yellowish-brown to brown colors indicate lower organic-
matter content than that in the plowed layer. The lack
of mottles shows that it is well aerated. The layer is por-
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ous. Plant roots penetrate it easily, and it has good water-
holding capacity. This layer is medium to strongly acid
and has only medium capacity to supply nutrients. It
extends to a depth of 14 to 22 inches.

The lower part of the subsoil is a zone of moderate clay
accumulation, but roots penetrate it easily. It can supply
a moderately large amount of water. The clay in it holds
a good reserve supply of potassium. This layer is nearly
neutral and is favorable for plants. In uneroded areas it
extends to a depth of 30 to 42 inches.

The underlying glacial till is moderately calcareous. It
Is very firm and dense. Roots of most crop plants pene-
trate it only a short distance. This material is slowly
permeable to water. The soil, however, has some runoif
and is well drained.

In thé northernmost areas Lansing soils intergrade to
the high-lime Honeoye soils. In these places the depth
to lime is commonly near 30 inches.  In the southernmost
areas Lansing soils intergrade to Valois soils, in which
free lime is about 50 inches deep. Where free lime is
deepest, the upper part of the subsoil is thick, the subsoil
1s the most acid, and the clayey lower subsoil is more than
20 inches beneath the surface. Where free lime is the
most shallow, the upper part of the subsoil is thin, and the
clayey layer is only 14 or 15 inches below the surface.

ome areas that once were the bottoms of glacial lakes
consist of soils that are more clayey than typical Lansing
soils and have a less porous'and friable surface soil. These
soils are intergrades to Cayuga soils. In these areas thin
layers of either sandy or clayey material may be found in
the profile. Though the plowed layer is typically only
moderately gravelly, gravel in the substratum amounts to
30 to 60 percent of the total soil by weight. Bedrock in
most places is at least 6 feet below the surface. It may lie
within 4 feet of the surface in some places, most commonly
on sloping valley sides. In many places it is deeper than
15 feet. :

When frost first leaves the ground in the very early
spring, the soil is saturated with water. During April,
free water stands above 20 inches for only & moderate pe-
riod after soaking rains. The soil may be tilled: during
this period after 3 to 5 consecutive drying days. During
May, freec water stands above the compact till for a short
period after vains, but the soil may be cultivated after 2 to
3 consecutive drying days. During June, only 1 or 2
drying days are needed for cultivation. Though the soil
may be saturated during periods of very rainy weather,
1t drys moderately quickly. ‘Spring-seeded crops can be
planted in good season unless the spring is abnormally wet.
_ The roots of plants like alfalfa extend into the underly-
ing till to a depth of 36 to 48 inches. Roots of most plants
penetrate the soil to a depth between 30 and 40 inches.
This part of the soil holds between 5 and 7 inches of water
above the moisture content at which plants wilt perma-
nently.  Growth is reduced significantly when one-half to
two-thirds of this available moisture has been exhausted.
If the soil is fully supplied with water at the heginning of
a drought, a crop may be expected to show the effects of
lack of moisture after 114 to 2 weeks.

~ Lansing soils need lime. The plowed layer has an ab-

sorptive capacity equal to 8 to 12 tons of ground limestone

per acre. In unlimed soil this capacity is about 50 per-

cent filled. Unlimed soils need from 3 to 4 tons of ground

limestone to raise the pH to a value near 7.0. TIf they have
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been limed previously to pH 6.0, they need 114 to 214
tons. Even soils that have been limed adequately need
maintenance applications every 4 or 5 years.

The total nitrogen supply in the plowed layer is moder-
ately high in uneroded soils. Nevertheless, most crops re-
spond to nitrogen applied in spring and early summer, be-
cause the soil is too cold to release it. Even if other fac-
tors are favorable in midsummer, nitrogen is released too
slowly for rapidly growing crops. At this time of the
year its availability 1s commonly adequate for only mod-
erate production. The potassium-supplying power-of the
surface soil is high and is similar to that of most soils of
the uplands in the northwest quarter of the county. When
crops are old enough to have roots in the clayey subsoil
they can use the reserve supply held in the clay. Conse-
quently, these soils supply more potassium than do soils
like Erie or Mardin, but the amount is not great enough
to satisfy the needs for very high production. The phos-
phorus-supplying power is medium, though somewhat
higher than that of more acid soils. Lansing soils gener-
ally are considered among the moderately fertile soils of
the county, and they are among the most productive. Be-
cause of the good physical condition and moisture-holding
capacity of these soils, crops respond readily to fertiliza-
tion and liming.

Lansing gravelly silt loam, 0 to 3 percent slopes
(tbA).—This soil is among the best of the Lansing soils.
Its internal properties permit deep rooting. Its slope is
very gentle, so less water runs off the surface than from
most Lansing soils. Consequently, it absorbs more of the
water of intense midsummer rains than do other Lansing
soils, which minimizes the effects of drought. This soil is
mainly within the less well-drained half of the drainage
range for the series; faint mottling is common above the
till, indicating short periods of wetness. Nevertheless, it
is dry enough for good production of all of the crops
commonly grown in the county. '

This soil occupies nearly level to gently sloping land-
scapes that do not receive water from adjacent higher land.
It occurs commonly as small areas and has enough slope
that excess water drains to lower places. Much of it is as-
sociated with Conesus soils, which are wetter because they
receive runoff from othei soils, and its use is controlled
by the capabilities of these adjacent soils. Insome places
1t occupies the crests of knolls or ridges and is adjacent to
more strongly sloping Lansing soils. The mapping has
included small areas of the moderately well drained Cone-
sus soils, swhich occupy as much as 15 percent of some areas.
Since Conesus and Lansing soils have similar drainage,
the inclusions have-little effect on the capabilities of the
areas mapped. The small included areas of somewhat
poorly drained IKendaia soils in depressions or along
drainways are more significant.

This soil is well suited to all of the crops commonly
grown in the county if appropriate management practices
are used. It can be highly productive of corn, small
grains, and vegetable crops. It is also well suited to pas-
ture or forest. It is particularly well suited to alfalfa. It
is also among the best sites on the uplands for nonagricul-
tural uses, including housing.

The principal management needs are to maintain fer-
tility and to control acidity. The areas are nearly level
and néed no special practices for control of runoff. Some
fields may be improved by artificial ‘drainage of the small



160

included spots of Kendaia soils.
woodland suitability group 4)

Lansing gravelly silt loam, 3 to 8 percent slopes
(lbB).—This undulating or gently sloping soil is typical of
the central half of the drainage range for the series. It
occupies uniform slopes and undulating areas that receive
little runoft from adjacent aveas. Inthe undulating areas
are very low, broad, elongated ridges a few feet high, and
a few, small, shallow depressions. Water runs from the
ridges and accumulates in the depressions. Because of the
extra water, the depressions contain spots, too small to be
shown on the soil map, of the moderately well drained
Conesus soils or of the somewhat poorly drained Kendaia
soils. These spots are not numerous, but they are trouble-
some wet spots in some fields in early spring. Some small
spots on the ridges have been noticeably eroded, and as a
result the surface soil in the small depressions is thicker
than the normal one of those soils. These are minor varia-
tions; they are mainly in the undulating areas, and are
fewer in number or are absent on the uniform slopes. This
~ soil is extensive and in many places it dominates entire
fields.

This soil is among the best in the county for crops, pas-
ture, or forest. It is suited to all of the crops commonly
grown in the county, including deep-rooted legumes, corn,
small grains, and vegetables. It 1s also among the best
on the uplands for many nonagricultural uses, such as
housing.

Maintenance of fertility and control of acidity ave the
outstanding management needs. Control of runoft and
erosion can be accomplished largely by maintaining a vig-
orous crop cover and cultivating on the contour, but con-
tour strips and diversion terraces are needed on some long
slopes. Though artificial drainage is generally not neces-
sary, some areas can be improved substantially by tile
draining the small inclusions of Kendaia soils. (Capa-
bility unit ITe-1; woodland suitability group 4)

Lansing gravelly silt loam, 3 to 8 percent slopes,
eroded (bB3).—TFor the most part this soil has not been
uniformly eroded. An estimated 50 to 75 percent of the
acreage has lost enough surface soil that the plowed layer
consists mainly of former subsoil material. Most of the
rest has been slightly eroded, but the plowed layer consists
mainly of original surface soil. These moderately and
slightly eroded parts are intermingled within individual
areas. Few places have lost enough soil that the more
clayey lower part of the subsoil is in the plowed layer.

Except for its eroded condition, this soil is representative
of the middle half of the drainage range for the series.
Locally, small spots of the somewhat poorly drained Xen-
daia soils and of the moderately well drained Conesus soils
have been included in the areas mapped. These soils con-
stitute less than 10 percent of most areas. The eroded
parts have more stone fragments on the surface than do
the uneroded soils of similar slope. The loss of surface
soil has also reduced organic-matter content and total
nitrogen content. As a result, the soil absorbs water less
rapidly, more water is lost by runoff, and the plowed layer
is subject to the formation of crusts that may interfere
with emergence of crops like beans. Erosion has not sig-
nificantly affected the texture of the plowed layer or its
ability to supply potassium and phosphorus but has made
it move subject to erosion than that of Lansing gravelly silt
loam, 3 to 8 percent slopes.

(Capability unit I-1;
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This soil is typically undulating. TIts most severely
eroded parts are the most strongly sloping parts of the .
generally gentle slopes. It occurs in some fields that also
include areas of the moderately well drained Conesus and
the somewhat poorly drained Kendaia soils. In some
places, it dominates entire fields.

This soil is suited to crops, pasture, or forest. Though
management needs have been increased by erosion, it is
suited to about the same crops as is Lansing gravelly silt
loam, 3 to 8 percent slopes. Average yields under good
management are slightly less, however, and yields under
poor management are distinctly lower. This soil is among
the best on the uplands for most nonagricultural uses,
including use for homesites.

In addition to the general need for lime, phosphorus,
and potassium, this soil needs special fertilization with
nitrogen. The total nitrogen supply has been reduced by
erosion, and the available nitrogen is correspondingly less.
The eroded condition justifies special practices for rebuild-
ing organic-matter content in the surface soil. Increased
susceptibility to further erosion demands extra attention
to practices such as contour cultivation and stripcropping
and the nse of diversion terraces to control runoff. Drain-
age of the included wet spots is important for improved
usability and the timing of work of entire fields. (Capa-
bility unit IITe-2; woodland suitability group 4)

Lansing gravelly silt loam, 8 to 15 percent slopes
(LbC).—This sloping soil is representative of the drier half
of the drainage range for the series. The slopes are strong
enough to cause difficulty in the nse of machinery. They
are not commonly complex, however, and are suited to
contour operations. This soil is not extensive.

This soil is associated mainly with less sloping Lansing
soils. Adjacent higher soils on Jong slopes are commonly
less strongly sloping. At the foot of such slopes, these
soils are commonly associated with the moderately well
drained Conesus soils or the somewhat poorly drained
Kendaia soils. On the slopes toward Cayuga Lake, the
finer textured Cayuga soils are intermingled. ILocally,
the mapping has included areas that have gradients be-
tween 15 and 25 percent and are too small to be mapped
separately. Parts of some areas on valley sides have bed-
rock only 4 to 6 feet below the surface.

This soil is suited to crops, pasture, or forest. It can be
highly productive of all of the common crops of the area.
It is also among the best soils on the upland for many
nonagricultural uses. Special investigation should be
made to determine depth to bedrock if such uses require
excavation.

Although this soil is suited to most crops, management
requirements for crops that require tillage are exacting.
Tn addition to the needs for fertilizer and lime described
for the Lansing series, this soil requires intensive prac-
tices for control of erosion. Generally, a high proportion
of sod-forming crops in the rotation is desirable. If
intertilled crops are grown, contour stripcropping is ef-
fective for erosion control. Diversion terraces are needed
to divert runoff on slopes longer than 600 feet. (Capa-
bility unit TITe~1; woodland suitability group 4)

Lansing gravelly silt loam, 8 to 15 percent slopes,
eroded ((bC3].—This strongly sloping Lansing soil has
lost, enough surface soil to require special adjustments of
use and management. The soil has been eroded unevenly
from spot to spot. As much as 25 percent of some mapped
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areas has not been eroded; eroded material has accumu-
lated on the surface of some small areas that are least
sloping:  On about 75 percent of most areas, the plowed
layer 1s composed mainly of material of the upper part of
the original subsoil. In these places the more clayey lower
subsoil 1s commonly only 10 to 12 inches below the surface.
Small spots on the most strongly sloping areas commonly
have been eroded enough that part of the more clayey
lower subsoil has been mcorporated in the plowed layer.
‘The plowed layer is generally lighter in color and lower
in organic matter than that of the uneroded soil. Its tex-
ture has not been changed significantly, however, except
on the most severely eroded spots. The plowed layer is
generally more gravelly than that of uneroded areas. Or-
ganic-matter content has been reduced but is generally
still between 2 and 3 percent. The surface soil is less acid
than that of uneroded areas.

Many of these areas are in the steeper part of the 8 to
15 percent slope range. Locally, small areas that have
slopes between 15 and 25 percent are included in many of
the areas mapped. Many of the areas are on the sides of
valleys, where they are associated with Lansing soils of
lower slope gradient at the top of the slope and with
Conesus or IKendaia soils near the bottom of the slope.
Shallow drainways that can be crossed with farm machin-
ery cross many of these areas. Parts of some areas on
valley sides have bedrock only 4 feet below the surface.

In most places this soil is best used for pasture, long-
term hay, or forest. It can be used for intertilled or close-
growing crops, but such use should be limited to minimize
the risk of further erosion. The areas are among the bet-
ter ones of the uplands for many nonagricultural uses.

Special investigations to determine depth to bedrock are.

needed if such uses require excavation.

This soil absorbs water more slowly than does Lansing
gravelly silt loam, 8 to 15 percent slopes. Consequently,
runoff is more rapid and continuing erosion remains a
problem. A high degree of erosion control can be accom-
plished by using a high proportion of sod-forming crops
or by reforestation. If mtertilled crops are grown, con-
tour stripcropping is effective. Diversion terraces are im-
portant In some areas. Permanent sod in the waterways
that cross these areas is an effective measure. In any crop-
ping system, adequate liming and fertilization are essen-
tial for effectiveness of the cover as well as for good pro-
duction. This soil requires applications of potassium and
phosphorus comparable to those described for the series,
but it needs more intensive fertilization with nitrogen.
(Capability unit ITVe-1; woodland suitability group 4)

Lima Series

The Lima series consists of deep, moderately well
drained, medium-textured soils that formed in high-lime
glacial till. Lime was so abundant in the original glacial
till that it has been removed to only a moderate depth, and
the soil above the unleached till is nearly neutral in most

laces.
P Lima soils typically occupy very gently sloping land-
forms on the highest positions of the Jandscape. In places
they occupy slightly more sloping areas. The slope is
distinctly convex in most places. Most areas receive some
water from adjacent higher parts of the same mapping
unit, or from adjacent areas of the well-drained Honeoye
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soils, but they lose some water through runoff. The water
that runs off the surface of Lima soils typically is concen-
trated in associated areas of the somewhat, poorly drained
Kendaia soils. Locally, small areas of Lima soils are
associated with the poorly drained Lyons soils.

Lima soils in uneroded areas have four distinct parts:
(1) a plowed layer of very dark grayish-brown:silt loam
that contains a small amount of gravel; (2) a thin upper
subsoil of brown silt loam that contains slightly more
gravel and has many wormholes filled with dark material
from the surface soil; (3) a lower subsoil of yellowish-
brown to olive-brown, moderately gravelly, blocky, mot-
tled silt loam or silty clay loam containing more clay than
other parts of the profile; and (4) a substratum of gravel-
ly, dark grayish-brown, mottled silt loam that is very
strongly calcareous and is very dense.

The very dark color of the plowed layer of uneroded
areas is associated with moderately high organic-matter
content (3 to 5 percent). The material is very porous and
is well aerated most of the time. It forms a good seedbed
and plant roots penetrate it easily. It has good moisture-
holding capacity. Its reaction ranges from medium acid
to neutral. It is moderately high in nitrogen content and
has medium capacity to supply phosphorus and high ca-
pacity to supply potassium to plants. The plowed layer is
6 to 9 inches thick in most fields,

The thin brown layer in the upper subsoil is present,
only in uneroded areas. Earthworms have mixed material
of the surface soil with it. It is porous and is well aerated
most of the time. Plant roots penetrate it easily, and it
has good moisture-supplying capacity. It is nearly neu-
tral In most places and in some areas it is medium acid.
It contains more nitrogen than do most subsoil layers, and
it has high capacity to supply potassium and medium
capacity to supply phosphorus. This layer is typically
slightly gravelly; the content of gravel is 10 to 15 percent
in most places.

The lower subsoil is at a depth of 10 to 15 inches in un-
eroded areas. Ithasyellowish-brown to olive-brown colors
and extends to a depth that ranges from 16 to 30 inches.
This layer contains significantly more clay than does the
overlying or underlying material. It is organized in dis-
tinct blocks, and both water and plant roots penetrate it
easily. 'The brown colors indicate that it is well aerated
much of the time, but its yellowish-brown mottles show
that it is waterlogged periodically. This material is neu-
tral or slightly alkaline. In some places free lime is segre-
gated in tiny pockets or as films on the faces of blocks in
the lowest part of the layer. The clay in these soils con-
tributes to their more than average ability to supply potas-
sium. The phosphorus-supplying power is medium.

The underlying glacial t1ll is very dense and slowly per-
meable. Its slow permeability is Tesponsible for the pe-
riodic waterlogging of the material above it. Roots com-
monly penetrate it only a few inches. It is filled with
gravel and stone, much of which is limestone. From 20 to
40 percent of the fine material is lime. The till rests on
bedrock at a depth of mainly more than 8 feet. Tn some
places, especially on the sides of valleys, ledges of bedrock
are at a depth of only 3 feet. In other places bedrock lies
more than 20 feet below the surface.

The depth to calcareous material is between 18 and 26
inches in most areas.- In the northernmost parts of the
county, however, the till contains the most lime and cal-
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careous material may be found only 16 inches below the
surface in uneroded areas. Lime content decreases and
depth to calcareous material increases generally from north
to south within the region of Lima soils. In the southern-
most areas where Lima soils intergrade to Conesus soils,
the calcareous glacial till may be as much as 30 inches below
the surface. In the northernmost areas, the entire soil is
neutral. Where Lima soils merge with Conesus soils, the
upper 18 inches is medium or slightly acid. Within single
fields, Lima soils range from the limit of good drainage to
the limit of somewhat poor drainage. In the drier parts
where Lima soils merge with Honeoye soils, mottling is
absent in the upper part of the subsoil and is present only
6 or 8 inches above the slowly permeable till. In the wet-
test parts where Lima soils merge with the somewhat,
poorly drained Kendaia soils, the upper part of the subsoil
is faintly mottled. In these places mottling is commonly
move apparent immediately below the plowed layer and
immediately above the glacial till than it is in the upper
part of the more clayey subsoil. Inmost areas the surface
soil contains some gravel, but the amount is too small to
interfere significantly with tillage. The mapping has in-
cluded some spots, however, where the surface soil con-
tains enough gravel to interfere significantly with tillage.

When the frost leaves the ground in spring, Lima soils
are saturated with water. During April, water stands
within 6 inches of the surface during rainy periods, but
falls to a depth of more than 24 inches during dry periods.
Af this time of the year, 4 to 6 consecutive drying days
are cenerally needed before Lima soils can be cultivated.
During May, free water rarely stands for long periods
above a depth of 16 inches. At this time of year, 3 or 4
drying days are normally adequate before tillage. During
June, water stands above the firm till for a short perio?l
after-each rain, but only 1 or 2 drying days are necessary
before the soils can be cultivated.

The depth of rooting of most crops is restricted by the
dense glacial till. The main body of roots occupies & zone
that ranges from 18 to 30 inches in thickness in most areas
and less in ervoded aveas. This volume of soil will hold
between 314 and 5 inches of water that plants can use.
Moisture stress in plants is apparent when about one-half
of this amount is exhausted.

Most areas of Lima soils have little need for lime. The
plowed layer of uneroded areas has a capacity to absorb
bases equal to 9 to 13 tons of ground limestone per acre.
Tn many aveas, this is 80 percent filled, and the soil is neu-
tral throughout. In arveas that are intergrading to the
acid Conesus soils, however, this capacity may be only 60
percent filled. In these places, 2 to 814 tons of ground
Timestone are needed to raise the pH to a value near 7.0.

The capacity to supply potassium ishigh. Inmostareas
it is adequate to support modest yields for several cropping
cycles.  With continued cropping, however, the reserve 1s
reduced and potassium is needed for even moderate yields.
Potassium fertilization is essential for high yields of most
crops grown on these soils. The phosphorus-supplying
power is medium, and phosphorus is needed for even
moderate yields. The supply of total nitrogen is moder-
ately high. Nitrogen is released very slowly in the cool
spring months, and response to it is high at this time of
year. Crops may also respond to nitrogen in midsummer
if adequate moisture is available. If moisture is signifi-
cantly limiting, little response may be obtained from mid-
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summer applications on the uneroded Lima soils, Lima
soils are among the most productive of the county and have
only modest management requirements,

Lima silt loam, 0 to 3 percent slopes (LmA).—This very
gently sloping soil is representative of the wetter half of
the drainage range for the series. Faint mottles are com-
mon in the upper part of the subsoil, and the lower part is
highly mottled. The surface soil is thicker in many places
than that of other Lima soils because there are deposits
of eroded material from adjacent areas. In most areas,
there is only a small amount of gravel in the plowed layer
and the soil is nearly neutral throughout. The depth to
the underlying till 1s commonly slightly less in this soil
than in other uneroded Lima soils.

The acreage of Lima soils on 0 to 3 percent slopes is
only about one-fifth that of Lima soils on 3 to 8 percent
slopes, because special conditions or locations are necessary
before level or nearly level soils can be moderately well
drained. Lima silt loam, 0 to 8 percent slopes, is located
where it receives very little or no runoff from adjacent
aveas, and it has enough slope that it can dispose of some
water externally. It typically occurs as rather small areas.
Some of the areas occupy small, nearly level, high points
in landscapes dominatec% by more strongly sloping Honeoye
or Lima soils. Many are small, nearly level but slightly
elevated areas within fields dominated by the somewhat
poorly drained Kendaia soils. ,

Slopes of 0 to 3 percent are more typical of the some-
what poorly drained Kendaia soils than of the moderately
well drained Lima soils. About 10 to 15 percent of most
of the mapped areas consists of Kendaia soils that are in
the drier half of the drainage range for the Kendaia series.

This soil is suited to crops, including alfalfa and most

vegetables, to pasture, or to forest. In very wet seasons

planting of some crops may be delayed by wetness an

some water-sensitive crops may be damaged. This soil
is suited to many nonagricultural uses, although it pre-
sents some wetness problems for uses that require dry sites.
Some areas contain good sites for ponds and similar uses.

Removal of excess water is an important management
need. This can be accomplished in some areas by divert-
ing the water these areas receive from higher land and by
developing channels to remove water from the included-
spots of Kendaia soils. The drainage of these wettest
spots by means of tile is an important practice in many
fields. The shallowness of the permeable material above
the dense till in places limits the application of regularly
spaced tile systems, which are used effectively in some
arveas. Nitrogen fertilization is even more important on
these soils in the early spring than it is on other uneroded
soils of the Lima series. There is almost no erosion haz-
ard. (Capability wunit IIw-1; woodland suitability
group 2) -

Lima silt loam, 3 to 8 percent slopes (LmB).—This is the
most extensive Lima soil, and it is typical of the central
concept of the series. It occupies gently sloping, slightly
convex areas, within which 3 to 5 percent slopes pre-
dominate.

Many of these areas are large. Some dominate entire
fields, but most are associated with Kendaia soils or in-
clude patches of Kendaia soils too small to be mapped
separately. This soil is also commonly associated with
Honeoye soils on similar or steeper slopes. On the broad
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crests of the divides between major valleys, this soil occu-
pies large uniform areas that are mainly within the less
sloping half of the slope range. As the volume of water
increases with distance from the divide, the acreage of
Lima soils increases and that of Honeoye soils decreases
on the most sloping landscapes of the 3 to 8 percent slope
range.

This soil is well suited to crops, pasture, or forest. Most
of it is used for crops; suitable ones include corn, small
grains, hay, and vegetables. This soil is also suited to
many nonagricultural uses, but it would present some
wetness problems if such uses required dry soil. Many
areas of this soil contain sites suitable for ponds.

Though removal of excess water is an important man-
agement need, control of erosion is also a moderate prob-
lem on this soil. Long slopes need contour cultivation and
stripcropping. Some may be improved by diversion ter-
races. Drainage can be improved by appropriately lo-
cated surface structures in many places. Tile drainage of
the included wet spots has been an effective practice on
many fields. This soil is potentially among those most
productive of a wide variety of crops. (Capability unit
ITe-7; woodland suitability group 2)

Lima silt loam, 3 to 8 percent slopes, eroded (LmB3).—
Erosion has significantly affected a major part of each area
of this soil; commonly it is not uniform over the entire
area. From 10 to 25 percent of each area commonly is
uneroded or only slightly eroded. Some parts have de-
posits of eroded material on the original surface. On
75 percent or more of most areas, however, enough soil
‘has been lost that the plowed layer rests directly on the
more clayey lower subsoil. In many spots some of this
more clayey material has been incorporated in the plowed
layer, and in some places the plowed layer rests directly
on the calcareous till. Generally, the permeable material
above the till is 4 to 6 inches thinner than it is on uneroded
sites. The surface soil absorbs water more slowly and
forms a poorer seedbed than does that of the uneroded soil.
Organic-matter content is lower and the nitrogen supply
isless. The most severely eroded spots are noticeably more
gravelly than are uneroded areas.

This soil typically is slightly more sloping than Lima
silt loam, 3 to 8 percent slopes; a larger acreage is in the
more sloping halt of the slope range. It commonly occurs
as parts of fields that are dominated either by Lima soils or
Kendaia soils on nearly level landforms, or by Honeoye
soils on 3 to 8 percent slopes. The mapping has included
spots of the somewhat poorly drained Kendaia soils on
which eroded material has accumulated and which may
control the timing of fieldwork in spring. Also included
in a few places are small knolls of eroded Honeoye soils,
which donot significantly affect use or management,

This soll is suited to crops, pasture, or forest. Both
vegetable crops and crops in support of dairy enterprises
can be grown. The soil is suited to many nonagricultural
uses, though it presents some problems of excess water if
the use is one that requires dry soil.

Though this soil is suited to a wide range of uses, man-
agement needs are exacting if intertilled crops are grown.
Depending upon size and location of the area, cross-slope
cultivation, stripcropping, or diversion terraces may be
needed to control runoff. Tile or surface drainage of the
included areas of Kendaia soils can improve the timing of
field operations. The use of sod-forming crops as much
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of the time as feasible is desirable to restore organic-matter
content and improve the rate of infiltration of water.
The water-supplying capacity of the soil has been reduced
by erosion; consequently, crops on this soil typically show
the effects of drought sooner than those on associated
uneroded soils. Most areas need little lime. All are de-
ficient in nitrogen. Both potassium and phosphorus are
needed for efficient production. Though this soil is less
productive in most years than the uneroded Lima silt
loam, 3 to 8 percent slopes, it is capable of good produc-
tion. Its management needs, however, are exacting. (Ca-
pability unit ITIe~-8; woodland suitability group 2)

Lordstown Series

The Lordstown series consists of well-drained, very
strongly acid soils in medium-textured material that is
less than 40 inches thick over bedrock. These soils in the
uppermost 24 inches resemble the upper part of Bath
soils. They lack the fragipan that is characteristic of Bath
soils, because bedrock is too near the surface for one to
form. They are filled with flat rock fragments. The soil
material has not been moved far by glacial ice. It appears
to be crushed and broken rock closely related to that which

underlies the soil.

Lordstown soils are found mainly on the hills in the
southern part of the county. The largest acreages occur
on moderately steep and steep valley sides. Volusia or
Erie soils lie at the foot of these slopes; Mardin or Volusia
soils occupy adjacent hilltops. In some hilltop areas the
soils are shallow or moderately deep over rock. In these
places Lordstown soils occupy sloping landforms in asso-
ciation with the gently sloping, somewhat poorly drained
Tuller soils. Lordstown soils occur mainly within the
region dominated by Mardin and Volusia soils in deep
glacial till. The mapping, however, has included some
areas in the region of Langford and Erie soils in the
central part of the county where the soils are commonly
more shaly, less flaggy or channery, and less acid than
other Lordstown soils of the county.

Cultivated Lordstown soils have two distinct parts: (1)
a plowed layer of dark grayish-brown channery silt-loam
and (2) a subsoil of a yellowish-brown, unmottled chan-
nery silt loam, which rests on bedrock in most places. If
bedrock is more than 80 inches below the surface, a thin
layer of grayish-brown, very channery or flaggy, loamy
material is present between the yellowish-brown subsoil
and the rock.

The plowed layer commonly is 8 to 6 percent organic
matter. The total nitrogen content is correspondingly
high. This layer is porous. FPhysically, it is an excellent
medinm for plant roots. Its very strong acidity is un-
favorable for many crops, however. It is deficient in phos-
phorus, especially if it has not been limed. Its potassium-
supplying power is only medium.

The yellowish-brown color and the lack of mottles in the
subsoil are signs of good aeration. The material is porous

and is physically well suited to root development. It has
good moisture-supplying capacity. This layer, like the
plowed layer, is very strongly or extremely acid. Unlike

the plowed layer, it contains little organic matter and
nitrogen. It is very deficient in available phosphorus and
has only medium potassium-supplying power.
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Lordstown soils are 12 to 40 inches thick over bedrock,
but the mapped areas include both deeper and shallower
soils. These inclusions are members of other series in areas
too small to be mapped separately. If the soil is shallower
than 12 inches, the yellowish-brown subsoil is absent or is
poorly expressed. If bedrock lies deeper than 40 inches, a
fragipan is present, and the soil is & member of the Bath
series. The bedrock under many areas is broken. Tree
roots extend downward in the fractures within the rocks in
such places and undoubtedly obtain some moisture from
within the broken rock.

On gentle slopes, a thin layer over the bedrock is faintly
mottled in some places. There are a few places where the
unmottled part of the yellowish-brown subsoil is less than
18 inches thick. Such areas were not mapped separately
but were included in Lordstown channery silt loam, 5 to 15
percent slopes.

Spaeth and Diebold (17) studied the depth to the water
table in Lordstown soils over a 2-year period. No water
table was found higher than 15 inches at any season of
the year. It was present above 30 inches only 10 percent
of the time from the first of April to the middle of May.
Consequently, a high water table is rarely troublesome.
Lordstown soils may be plowed 4 to 5 days after rains dur-
ing April and from 2 to 4 days after rains in May. By
June, only 1 or 2 days of drying are needed.

The capacity of these solls to store water for use by
plants during dry periods varies widely according to the
thickness of the soils over bedrock. The shallowest soils
hold about 214 inches of available moisture; the deepest
hold as much as 6 inches. The average available moisture
capacity in cultivable areas is about 4 inches. This is
equivalent to that of some Valois and Bath soils. Plants
are seriously affected by 10 to 20 days withont rain, even
if the soil is fully charged with water when the drought
starts.

The many stone fragments are troublesome for tillage
and for some harvesting operations. They are especially
damaging to field choppers used for forage crops. Inmost
Lordstown soils, these fragments are 30 to 70 percent of the
total soil, by weight, or about 20 to 45 percent, by volume.
In spite of this, the soils are used successfully for a wide
range of crops, including potatoes, where topography is
favorable.

The nitrogen supply is moderately high, but crops re-
spond well to nitrogen fertilization in spring when nitro-
gen 1s released slowly. In midsammer when the soil is
warm, response to nitrogen is erratic from season to season
and appears to depend upon an adequate supply of mois-
ture, adequate liming, and phosphorus fertilization. The
very strong acidity must be corrected for good yields of the
crops commonly grown in support of dairying. The total
capacity of the plowed layer to absorb bases is equivalent
to 8 to 12 tons of ground limestone per acre. The unlimed
soil commonly needs between 4 and 8 tons of ground lime-
stone per acre to raise the pH to a value near 7.0. ITven
where the soil has been limed to pH 6.0, 114 to 3 tons of
ground limestone are needed. Liming is one of the most
important management needs for most crops.

The total supply of phosphorus is medium and availa-
bility of phosphorus is medium. Phosphorus is made more
available by liming but is deficient even on limed soils.
Where Lordstown soils have not been cropped heavily,
rapid soil tests frequently indicate medium to high avail-
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able potassium. The potassium reserve from which the
available form can be replenished is only medium, how-
ever. This reserve is mainly in the clay, which is ordi-
narily less than 25 percent of the soil mass. Consequently,
yields that Lordstown soils are potentially capable of pro-
duCill'lgl can be obtained only if potassium fertilizer is
applied.

Lordstown channery silt loam, 5 to 15 percent slopes
{LnC).—This is the best of the Lordstown soils in Tompkins
County. Depth to bedrock ranges mainly from 20 to 40
inches. Soil conditions are typical of those described for
the Lordstown series. Stone fragments are troublesome,
but cultivation is feasible. The slopes make use of ma-
chinery moderately difficult. The slopes are commonly
uniform, however, and fields can be cultivated on the
contour.

This soil oceurs in sloping areas in the valleys, where it
is associated with steeper and more stony Lordstown soils.
It also occupies sloping landforms on the hill crests, where
it lies next to Mardin and Volusia soils. Locally, it is
associated with gently sloping areas of the somewhat
poorly drained to poorly drained Tuller soils. Mapped
areas of this soil locally contain inclusions of the sloping
Bath soils, the gently sloping Mardin soils, or other nearly
level areas where the soil is shallow and mottled. These
included areas are too small to be mapped separately.
Locally, bedrock is less than 20 inches below the surface,
but such spots are not numerous. The mapping has also
included about 150 acres of Lordstown soils that have
slopes of less than 5 percent. Wet spots of Tuller or
Chippewa soils are shown by wet-spot symbols.

This soil is well suited to crops, pasture, or forest. It
is used much like Bath soils on similar slopes. It is suited
to a wide variety of crops, including potatoes and alfalfa.
Bedrock imposes some limitations on some nonagricul-
tural uses.

This soil is permeable and absorbs water well, but the
slope is steep enough to make erosion a moderate problem.
Most aveas are well suited to contour cultivation and strip-
cropping, which are effective measures for controlling run-
off. Bedrock interferes with construction of diversion
terraces in most places, but such terraces are practical in
some areas. The soil has good capacity to supply moisture
for plants and has the potential to be highly productive.
Good production, however, demands liberal rates of fertili-
zation with nitrogen, phosphorus, and potassium, as well
as high rates of liming for all crops except those that de-
mand acid soils. (Capability unit ITle-8; woodland
suitability group 12a)

Lordstown channery silt loam, 5 to 15 percent slopes,
eroded (InC3).—This is a moderately eroded, well-drained
soil on moderate slopes. Erosion is evident mainly in the
light color of the plowed layer, the abundance of stone
fragments on the surface, and the accumulation of eroded
material at the base of slopes. This eroded phase is not
congistently more shallow than Lordstown channery silt
loam, 5 to 15 percent slopes, because the depth to bedrock
is variable from spot to spot in the uneroded soil. Part of
the yellowish-brown subsoil has been incorporated in the
plowed layer. The thickness of the subsoil 1s 8 to 8 inches
less than 1n the uneroded soil if bedrock is deeper than 30
inches. Erosion has not been uniform over a single area.
It is estimated that from 50 to 80 percent of each deline-
ated area has been affected.
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This soil oceurs in two distinct topographic positions.
One is on sloping parts of valley sides, where this soil is
associated mainly with steeper Lordstown soils. The other
is on the hilltops, where this soil is associated with more
gently sloping areas of Tuller or Volusia soils and with
sloping areas of Mardin soils. On the lower parts of val-
ley walls, the adjacent soils may be members of the Valois,
Langford, or Erie series. Mapped areas of this soil in-
clude small parcels of deeper Bath, Mardin, or Volusia
soils, small spots where bedrock is within 12 inches of the
surface, and many small areas of uneroded Lordstown
soils.

This soil is suited to crops, pasture, or forest. If it is
used for crops, the erosion hazard imposes limitations on
intensity of use if the soil is to be conserved. Generally,
a high proportion of sod-forming crops is desirable. In-
tertilled crops like corn can be grown safely if special pre-
cautions are taken. This soil is suited to alfalfa if it is
properly limed and fertilized. Bedrock poses special
problems for some nonagricultural purposes.

The organic-matter content of the surface soil is rela-
tively low. Consequently, infiltration of water is slow,
and runoff is higher than on the uneroded soil. Erosion
1s a correspondingly greater.problem, The use of machin-
ery is moderately difficult, and some farmers have found
that the use of long-term hay or pasture is the most feasible
method of conservation with reasonable production. If
this soil is used for intertilled crops, it needs such practices
as contour cultivation and stripcropping. The moderate
depth to bedrock commonly interferes with construction of
diversion terraces. Terraces are, however, feasible in some
places. If this soil has greater production potential than
other soils of the farm, intensive management for crop-
land may be justified. Management for such use includes
special practices for control of runoff, special practices to
increase organic-matter content, liberal liming, and in-
tensive fertilization. Liberal fertilization is necessary for
good yields, and liming is essential for all crops except
those that require acid soil. Fertilization and liming are
also effective water-control measures through the effective-
ness of the plant cover they generate. These areas are
potentially productive, but their management needs are
exacting. (Capability unit IVe-8; woodland suitability
group 12a)

Lordstown channery silt loam, 15 to 25 percent slopes
(tnd).—This is a moderately deep, well-drained soil in
which depth to bedrock ranges from 12 to more than 40
inches. The dominant soil 1s like that described for the
Lordstown series. The slopes are steep enough that farm
machinery can be used only with difficulty. They are also
steep enough that runoff is rapid and erosion is a serious
problem.

This soil occurs mainly on the sides of the valley in asso-
ciation with other Lordstown soils. It lies mainly between
Volusia or Erie soils on foot slopes of the valley sides and
between Bath, Mardin, or Volusia soils on the hilltops.
As mapped, it includes a greater range of depth to bed-
rock than do Lordstown soils on less steep slopes. On
slopes of less than 15 percent, the soils less than 20 inches
thick over rock were mapped separately from those more
than 20 inches thick, to the extent that size of area permit-
ted. On these moderately steep slopes, however, the soils
were not mapped separately, partly because depth to bed-
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rock is so variable from spot to spot, and partly because
the difference between the soils is less significant.

The layers of bedrock below this soil lie almost horizon-
tally. Hard thin layers appear to have resisted ice action.
On the slopes, they are covered with only a thin mantle of
soil. Between such hard layers, the softer shales have
been worn away, leaving a steplike bedrock surface. Soil
material has partly filled these steplike spaces between
adjacent hard layers of rock. In these places the soil may
be more than 40 inches thick. Consequently, the depth to
bedrock ranges from 12 to more than 40 inches within a
few feet in many of the areas.

This soil can be used for crops only with great difficulty
because of the moderately steep slopes. Much of it is used
for long-term hay or permanent pasture. Many areas are
forested, and some are idle. The soil is not, productive,
unless it is adequately limed and fertilized. Plowing,
which is the most effective way of preparing the soil for
liming and fertilizing, is difficult. If hayﬁelc%s or pastures
are renovated by plowing, the operations should be on.the
contour and strips of sod should be left to help control
erosion until a new sod is established. Intertilled crops
can be grown, but with great mechanical difficulty and
with substantial danger of erosion. Many of the steepest
of these areas are probably best used for forests. The soil
is suited to_a wide variety of trees. (Capability unit
IVe-2; woodland suitability group 12b)

Lordstown channery silt Ioam, 25 to 35 percent slopes
(lnE).—This is a steep, well-drained, shallow to moderately
deep soil. The slopes are steep enough that agricultural
machinery can be used only with the greatest of difficulty,
if at all. The depth to bedrock is extremely variable
within short distances. In most areas the bedrock surface
on these steep hillsides forms a series of huge steps. The
soil material covers the bedrock and forms a uniform
slope. The surface of each step is a nearly level layer of
hard sandstone. At the edge of each bedrock step, the
soil covering is thin, At the base of the step, the covering
may be 4 or 5 feet thick. This range from the thickest of
the Lordstown soils to soils less than a foot thick occurs
within a distance of 10 or 15 feet. The shaliowest of these
soils included in the mapped areas are too shallow over
rock to be members of the Lordstown series. The deepest
may have a fragipan and thus resemble Bath soils. Small
spots of Tuller soils are included in places where seepage
from the bedrock layers makes the soils moderately wet.
The mapping has also included a few small areas of
deeper, poorly drained Chippewa soils, but these are
minor. ’

Most of the areas are forested. Some areas are pas-
tured, and most of these have been moderately eroded.

This soil occurs mainly on the steep slopes of valley
sides in the southern part of the county. The areas are
most closely associated with other Lordstown soils. They
join Langford, Erie, Mardin, or Volusia soils at the base
of some of the slopes. They lie below the Mardin and
Volusia soils on the hilltops.

This soil can be used for pasture or forest. It can be
used for hay, but with extreme difficulty. It is productive
of neither pasture nor hay unless it has been limed and
fertilized. The steep slope makes application of such
material very difficult, however, so most pastures are un-
improved. Such pastures can be renovated and can be
moderately productive in spring and fall if long-lived
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perennial legumes can be established. Production during
the midsummer months is commonly low because much
rain runs off these steep slopes and the capacity of the soil
to store water is limited. Some areas have been reforested.
(Capability unit VIe-1; woodland suitability group 12b)

Lordstown soils, 35 to 70 percent slopes (LoF).—The
very steep, forested valley sides ‘that are conspicuous In
the southern half of the county are the main areas of this
mapping unit. The bedrock typically forms.a series of
huge steps on the very steep slopes. A thin mantle of soil
covers most of the area, but bedrock ledges crop out in
many places. The depth of soil ranges from none to as
much as 4 or 5 feet within short distances. In most
places the surface is covered with a litter of both small
and large flat stone fragments.

The dominant soil condition is within the range de-
seribed for the Lordstown series. The areas mapped in-
clude an important portion of soils too shallow over rock
to be classified in the Lordstown series and small areas of
wet Tuller or Chippewa soils where water seeps from the
bedrock. These soils are most closely associated with
other soils of the Lordstown series. They lie between the
deep soils of the Mardin and Volusia series on the hilltops
and deep soils of the Erie or Volusia sevies at the base
of the slopes.

These soils are too steep for uses other than forestry,
wildlife, or recreation. (Capability unit VIIs-1; wood-
Iand suitability group 13)

Lordstown, Tuller, and Ovid soils, shallow and very
shallow, 0 to 15 percent slopes {11B)—This undifferen-
tiated unit contains soils similar to those described for the
three series named, except that they are less than 20
inches deep over bedrock. These soils are medium-textured
and in places show channery or flaggy fragments on the
surface; in other places there are few or no stones. These
soils are strongly acid to medium acid in reaction. Some
areas of poorly drained and very poorly drained soils are
included, but most of the soils are well drained to some-
what poorly drained. Erosion is usually slight. Some
areas of bedrock have been exposed by erosion, however,
especially where drainageways have cut through the soil
to the underlying bedrock. Because these solls are shal-
low and very shallow over bedrock, erosion is a hazard.

This unit is level to moderately sloping. These slopes
ave slightly convex over most of the area. Some areas are
slightly concave or level. Ordinarily the soils are shallow-
est on the strongest slopes, because of past erosion.

This unit occurs throughout the county wherever bed-
rock is close to the surface. It is associated with deeper
soils of the three series named and with a miscellaneous
land type, Rock outerop. The underlying bedrock may
be sandstone, shale, or limestone; it is exposed as ledges or
outcrops and is shown by outerop symbols on the map.

The soils in this unit have very limited use because of
their shallowness to bedrock and low water-holding capa-
city. Some areasare in forest or pasture; other areas are
idle and are used mainly for wildlife food and cover. The
remaining areas ave used for building sites, recreational
areas, railroads, highways, and roads.

These. soils should. remain in some type of vegetation to
reduce erosion. If cultivated, they are droughty and pro-
duce low yields even though they may receive liberal
applications of lime and fertilizers. The water-holding
capacity is low, ordinarily less than 2 inches of available
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water where the soils are very shallow over bedrock. If
cultivated crops are grown, open ditches should be used
to improve drainage of wet spots in level places. ~Areas in
pasture benefit from liberal applications of lime and fer-
tilizer but produce low yields during dry years. (Capa-
bility unit VIs—1; woodland suitability group 16)

Lordstown, Tuller, and Ovid soils, shallow and very
shallow, 15 to 35 percent slopes (LtC).—The soils of this
undifferentiated unit arve similar to those described for
the respective series, except that they are shallow and very
shallow, or less than 20 inches deep over bedrock. They
are medium textured and channery or flaggy in places, or
they may be relatively free of stones. They are strongly
acid to medium acid n reaction. They are well drained
to somewhat poorly drained, but the areas include poorly
drained and very poorly drained seepage spots. Erosion
was not differentiated in the mapping, but past erosion has
removed soil along drainageways and exposed the bedrock
beneath. Arveas of rock outcrop or ledges are shown by
bedrock symbols on the map.

The slopes are moderately steep to steep and generally
are convex. Soil material is very shallow over much of
the area. The shallowness may be partly the result of past
erosion or may be the natural condition. A

The soils in this mapping unit occur adjacent, to deeper
soils of the series named and to the miscellaneous land
type, Rock outcrop. Their potential use is very limited
because they ave shallow and very shallow and have low
water-holding capacity. The major part of the area oc-
cupied by these soils 1s in scrubby timber or is now idle
after being used for pasture or crops. Some areas are
covered with brush, w]hich makes good wildlife food and
cover. ,

Runoff is rapid and erosion is a hazard. This unit
should remain in vegetation as a protection against erosion.
(Capability unit VIs-1; woodland suitability group 16)

Lyons Series

The Lyons series consists of deep, poorly drained and
very poorly drained silt loams or mucky silt loams that
formed in medium- to high-lime glacial till. These soils
occupy level or slightly depressed areas on the uplands
where the water from the associated soils accumulates and
stands for long periods of time. They are too wet for
cropland unless they have been artificially drained. In
most areas they are nearly neutral.

Lyons soils are associated with Foneoye, Lima, and
Kendaia soils on the high-lime till of the northernmost
part of the county and with Lansing, Conesus, and
Kendaia soils on the medium-lime till of adjacent arveas
to the south.

Lyons soils have three distinct parts: (1) a surface
soil of very dark gray to black silt loam or mucky silt loam
that is very high in organic matter; (2) a subsoil of gray
silt loam that has common or many, distinct mottles; and
(3) the underlying till of calcareous, dense silt loam.

The thickness of the surface soil ranges from’8 to 18
inches. Its nearly black color is associated with very high
organic-matter content, which ranges from 8 to as much as
20 percent and is two to four times that in associated well-
drained soils. In the poorly drained positions, the sur-
face soil is silt loam and is 8 to 10 percent organic matter.
n the very poorly drained positions, a few inches of muck
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1s present on the surface of some areas in forests. In pas-
tured areas the surface material is mixed with the under-
lying mineial soil, and the topmost layer is 12 to 18 inches
thick and is 10 to 20 percent organic matter. This layer
is nearly neutral in most places. In the southernmost
areas associated with Lansing soils, however, it may be
medium acid. The total nitrogen content is high, but the
nitrogen is released very slowly for plants. The phospho-
rous-supplying power 1s medium, and the potassium-sup-
plying power is high. This layer is porous and is an
excellent medium for plant roots if excess water can be
removed. If the soils are undrained, roots of trees and
most other plants are confined mainly to this layer because
of the wet subsoil.

The gray, mottled, silt loam subsoil extends to a depth
ranging from 18 to 30 inches. Its color indicates that this
layer is saturated most of the time. The mottles indicate
that air has access to it at some times. This layer is neu-
tral in most places. If the soil is drained, roots can pene-
trate it.

The underlying, calcareous glacial till is very dense and
slowly permeable. It is a major factor contributing to the
wetness of these soils.

Most areas of these soils appear to have a layer of mate-
rial that was deposited by water above the till.  The thick-
ness of this deposit varies widely from area to area, but
it is generally enough that the surface soil contains very
few or no stones. Depending upon the kind of material
deposited, the texture of the surface soil ranges from silty
clay loam to loam, but it is predominantly silt loam. In
the wettest areas, the organic-matter content is high
enough that the material approaches a muck in consis-
tence. In drier areas the material is predominantly min-
eral, even though organic-matter content is high. In the
wettest areas, a layer 2 to 6 inches thick immediately under
the surface soil is free of mottles but the subsoil is pro-
fusely mottled; in the driest areas, mottles extend from.
the surface soil downward. The areas associated with
Honeoye soils contain the most lime and are neutral or
nearly neutral in reaction. In these places free lime may
be present at a depth of only 12 inches, but it is mainly
at a depth of 18 to 24 inches. In areas associated with
Lansing soils, the upper part of the soil is commonly
slightly or medium acid and free lime is found below a
depth of 24 inches. In a few of the southernmost areas
where Lyons soils intergrade to Alden soils, free lime may
be at depths greater than 36 inches.

During April, the water table fluctuates between the
surface and a depth of 6 inches. In the wettest areas, it
is at the surface during the entire month. During May,
it recedes between rains. In the driest areas, it may fall to
a depth of 20 inches during very dry periocis, but mainly
1t 1s within 10 inches of the surface. In the wettest areas,
free water is rarely deeper than 10 inches. As the season
progresses and plants begin to transpire rapidly, the water
table recedes more quickly after rains and falls to a greater

-depth during dry periods. It approaches the surface,
however, after each rain that causes runoff from the ad-
jacent soils. Consequently, these soils will rarely bear
machinery until June, and the wettest areas will not bear
machinery until July. Periodically throughout the grow-
ing season, the soil may be saturated to the surface.

Available moisture capacity has little meaning in soils
so wet, unless they are artificially drained. Even drained
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soils receive so much water from adjacent areas that they
are recharged frequently during the growing season and
are not commonly susceptible to drought.

The surface soil has a very high capacity to absorb
bases. This capacity is equal to 14 to 20 tons of ground
limestone per acre in most areas. Because the solls are
nearly neutral, however, the lime requirement is low.
Many. areas need no lime. Though the reserve of potas--
sium in the clay fraction is high, the quickly available
potassium held by the organic matter is two to three times
that of the plowed layers of associated, well-drained soils.
This can be exhausted, however, if the soil is drained and
farmed intensively. Under such conditions, potassium
fertilizer is needed. The phosphorus-supplying capacity
is only medium. Total nitrogen content is very high, but
if the soil is undrained it releases nitrogen for plants very
slowly. Consequently, symptoms of nitrogen deficiency
are common. Even if the soil is drained, nitrogen de-
ficiency is noticeable during the spring months, Li)uring
dry periods of midsummer, crops may not respond to
nitrogen fertilizer.

If undrained, Liyons soils are suited mainly to pasture or
forest. 1If dramed adequately, they are among the most
productive soils of the county for corn, small grains, hay,
and vegetable crops.

Lyons silt loam (ly)—This soil is representative mainly
of the wetter half of the drainage range for the series.
In wooded areas it has a thin mucky surfacelayer. Where
it is pastured, the mucky part has been mixed with mineral
soil. It is meutral to mildly alkaline throughout. In
most areas water is either at the surface or within a few
inches of the surface until July.

This soil occupies level areas of closed depressions from
which water cannot escape. - The margins of these depres-
sions are commonly the poorly drained segment of Lyons
soils and merge with the somewhat poorly drained Kendaia
soils of the adjacent landscapes. Many of the areas are.
moderately extensive; some are very small. The mapping
includes a few wet spots on slopes as strong as 8 percent,.
because the combined acreage of these spots 1s small.- The
spots are kept wet by seepage water from the adjacent
higher lying areas. Locally in some of the valleys, this
soll has been mapped in association with the finer textured
Cayuga, Ovid, and Ilion soils. In these places the surface
soil is silty clay loam.

Areas that have not been drained ave suited mainly to
woodland, pasture, or wildlife. Areas that are adequately
drained can be used for vegetable erops, hay, corn, and
small grains. Small grains are especially subject to lodg-
ing in such areas. Nonagricultural uses include mainly
wildlife marshes, ponds, and similar uses.

Drainage is the first management need if this soil is
used for agriculture. Most areas are suitable for tile
drainage. Surface drains can improve the soil for pro-
duction of crops like hay. Interception of runoff from:
adjacent areas by means of diversion terraces can minimize
the wetness. (Capability unit IVw-3; woodland suit-
ability group 14b)

Madalin Series

'The Madalin series consists of deep, poorly drained and
very poorly drained, fine-textured soils that formed in cal-
careous lake deposits. The poorly drained soils have a
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thick, nearly black, mineral surface soil that is very high
in organic-matter content; the very poorly drained soils
have a mucky surface soil. Most of these soils are above
pH 6.0 in reaction. Wetness, fine texture, and high
organic-matter content are the outstanding features.

Madalin soils occupy flat or slightly depressed areas
within the basins of former glacial lakes. The surround-
ing soils are mainly soils of the Hudson and Rhinebeck
series. Some arveas are large; many areas within pastures
or woodlands are small; some are narrow strips qlon%
drainways through fields dominated by the associatec
Rhinebeck soils. ) o

The poorly drained Madalin soils have four principal
parts: (1) a surface soil of very dark gray silty clay loam
that is very high in organic-matter content; (2) an upper
subsoil of ‘gray or grayish-brown silty clay loam that has
few to many mottles; (3) a lower subsoil of gray or gray-
ish-brown silty clay that has many distinet mottles; and
(4) a substratum of gray or grayish-brown, calcareous
silty clay or clay. The very poorly drained soils have a
mucky surface soil much higher in organic-matter content
and have few or no mottles in a thin layer immediately
below the surface soil. ' . .

The surface soil ranges from 6 to 18 inches in thick-
ness. It has high organic-matter content because the soil
is too wet for organic matter to decompose rapidly.
Organic-matter content ranges from 6 percent in the driest
sarts of the poorly drained soils to more than 20 percent
In the wettest of the mucky, very poorly drained soils.
Most roots are confined to this layer if the soil has not
been artificially drained. Though nitrogen is high, it 1s
released very slowly in the undrained soil.

The upper part of the subsoil extends to a depth of 12
to 24 inches. Its grayness shows that it is wet for long
periods. The mottling of this layer in the poorly drained
soils shows that periods of dryness occur frequently; lack
of mottles in the very poorly drained ones shows that these
soils are wet much longer. Only roots of water-tolerant
plants penetrate this layer if the soil is undrained. Or-
ganic-matter content is much less in the upper part of the
subsoil than in the surface soil, and the boundary is abrupt.
The upper subsoil is nearly neutral in most places.

The lower part of the subsoil extends to a depth of 18
to 86 inches. It is very clayey and very slowly permeable.
Tew roots penetrate this layer, though it is arranged in
large prisms or in blocks. Some roots penetrate this layer
if the soil is drained. This layer has a very high reserve
of potassium if plant roots can reach it.

The clayey calcareous substratum is very slowly per-
meable; few roots reach it if the soil has not been drained;
few roots go into it even if the soil has been drained.

As in most soils that receive runoff from adjacent land,
the texture of the topmost horizon varies widely from
place to place. These soils are mainly silty clay loam but
range from silt loam to silty clay. The thickness of the
surface soil is typically about 10 inches but is as little as
6 inches in some of the drier sites. It is as much as 18
inches in some areas that have had deposits of eroded
material on the original surface. Thin layers of sandy or
silty material may be found in some areas where Madalin
soils intergrade to Canandaigua soils.

The texture of the B horizon ranges mainly from silty
clay to clay. In most places the subsoil contains almost
no sand. Carbonates are ordinarily at a depth of 18 to
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24 inches, but where there are deposits on the surface,
they may be 6 to 12 inches deeper. .

During April, free water stands at the surface in the
mucky soils and within 8 inches of the surface in the poorly
drained soils. During May, it remains near the surface in
the wetter soils but may recede to a depth of as much as
12 inches in the drier ones. These soils can rarely be
plowed during April. During May, the better drained

arts may be plowed after 5 to 10 consecutive drying days.
Iéuch periods are rare. During June, the poorly drained
soils may be plowed after 3 to 10 consecutive drying days,
but the very poorly drained ones can rarely be tilled.

If these soils are undrained, plant roots are confined
mainly to the uppermost 10 inches of the soil. Those of
some water-tolerant plants penetrate the subsoil. In
drained soils, roots of crop plants may penetrate as deep
as 15 or 20 inches. Excess water is the major limiting
factor.

Because of its high organic-matter content, the surface
soil has very high capacity to hold bases. In most places
this capacity is equal to 14 to 20 tons of ground limestone
per acre; in some areas of the mucky soils, it is much
higher. The capacity is 60 to 80 percent filled, and many
areas need no lime. Soils having a pH value as low as 6.0
would need 3 to 5 tons of ground limestone to raise the
pH to a value near 7.0.  Though the total nitrogen sup-
ply is very high, nitrogen is released very slowly. The
potassium reserve is very high. The phosphorus-sup-
plying power is medium.

Most areas of Madalin soils are too wet for cultivation,
and relatively few large areas in this county are suitable
for drainage. Many small areas have been improved
enough to be farmed with the associated drier soils. Wet-
ness 1s the outstanding limitation.

Madalin silty clay loam (Mn)—This is the poorly
drained soil of the Madalin series in Tompkins County.
It is typical of the soils described for the series. It occurs
more commonly within cultivated areas than does the
mucky silty clay loam; thus, it more commonly has de-
posits of eroded material on the original surface. In
many of these areas, the surface soil is 18 inches thick.

This soil is nearly level. It occurs mainly along small
drainways or in small depressions within areas of the bet-
ter drained Rhinebeck or Hudson soils. Many of these
small areas are spots that once had a mucky surface soil
but have now had some degree of drainage and have lost
this accumulation of organic matter,

The wettest areas are used mainly for pasture or for
woods. Those within cultivated fields have had some
degree of drainage, accomplished largely by opening sur-
face channels. A few have tile drains. The degree of
drainage that has been established is generally inadequate
for intensive use of these areas. Consequently, many of
these areas are important mainly because their wetness
controls timing of work on the better drained soils in
spring. Some areas contain suitable sites for ponds or for
wildlife marshes. Most have few capabilities for other
kinds of nonagricultural uses.

Drainage is the greatest single management need for
agricultural uses. It is especially important where these
areas occur within fields dominated by better drained soils.
Drained areas may be expected to need little lime, & mod-
erate amount of phosphorus, and a small amount of potas-
sium. They are places in which nitrogen is noticeably
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deficient in spring but may be abundant in midsummer.
(Capability unit IVw-1; woodland suitability group 14a)

Madalin mucky silty clay loam (Mm).—This soil rep-
resents the very poorly drained segment of the Madalin
series. In forested areas it has 2 to 6 inches of muck over
a moderately dark mineral soil. In pastured areas the
muck has been mixed with the mineral soil and the surface
layer is a nearly black, mucky silty clay loam that is 10 to
14 inches thick. A 2- to 4-inch layer immediately under
the surface soil is gray and nearly free of mottles. In
other respects this soil is like the soils described for the
series.

This soil occupies depressions that lack outlets. It is
associated with areas of muck, with the poorly drained
Madalin soil, and with Rhinebeck and Hudson soils. The
areas are the lowest places on the landscape.

If undrained, this soil is suited mainly to forest or poor
pasture. Some areas are excellent wildlife marshes, and
some can be used as pond sites. If the soil is drained ade-
quately, it can be used for crops and managed according to
the fertility requirements described for the series. Most
areas, however, are difficnlt to drain. (Capability nnit
IVw-1; woodland suitability group 14b)

Made Land (Mc)

"This miscellaneous land type consists of areas that have
been filled with a variety of materials. No attempt has
been made to differentiate the different kinds of fill.  Some
areas have been filled with soil material that was hauled
to the site or pumped on it by dredges. Some have been
filled with trash or rubble and have then been leveled and
covered with soil:

Most of these areas are adjacent to cities and villages,
chiefly in the vicinity of Ithaca and Cayuga Heigﬁ.ts.
Some have been leveled and used for commercial establish-
ments, like those along Highway 13, south of Ithaca. Some
areas of urban land have been included in this mapping
unit becanse of excavation and mixing of soil materials
during building ; leveled areas on the South Hill Campus
of Ithaca College are examples. A part of a golf course
has been included where the materials have been moved and
mixed to construct the course. Thus, this unit represents
many kinds of soil materials that have been mixed and
moved. Because of wide variations in the kind of mate-
rial, this land type has not been assigned to a capability
unit. (Woodland suitability group 16)

Mardin Series

The Maxrdin . series consists of deep, moderately well
drained, strongly acid, medium-textured soils that formed
in very low-lime or acid glacial till. A fragipan 15 to 20
inches below the surface restricts the downward movement
of water and limits the depth of rooting. '

Mardin soils occupy gentle to moderately steep slopes
on the uplands in the southern half of the county. The
slopes are typically slightly convex and occur where large
amounts of water from adjacent land cannot accumulate.
Ordinarily, these soils slope in one direction. Some are
on hillsides where runoff is moderately rapid. Some are
small convex landforms that lie slightly higher than the
associated, somewhat poorly drained Volusia soils. With-
i the same locality, nearly level areas and slight depres-

169

sions are occupied by the poorly drained Chippewa and
the very poorly drained Alden soils. Locally, where water
from the substratum carries some lime, Erie and Ellery
solls are the wet associates.

The cultivated Mardin soils have five distinct parts:
(1) a plowed layer of dark grayish-brown channery silt
loam; (2) an upper subsoil of unmottled yellowish-brown
channery silt Joam 4 to 8 inches thick; (3) a layer of
mottled channery silt loam or fine sandy loam, 2 to 4 inches
thick, immediately above the fragipan (4) a thick, dense
fragipan of acid channery silt loam or loam; and (5) an
equally dense substratum of channery silt loam or loam
glacial till.

The plowed layer contains many small flat stones that
interfere with many tillage and harvesting operations.
Its dark color is caused by a moderately high organic-
matter content (3 to 6 percent), which is associated with
moderately high total nitrogen content. If the soil is
uneroded and is adequately fertilized and limed, the
plowed layer is porous and’is a good medium for plant
roots. This layer has only medium capacity to supply
most plant nutrients, buf it has good water-holding
capacity.

The yellowish-brown layer below the plowed layer is
loose -and porous and has few or no mottles. The colors
indicate that it is not waterlogged for long periods. The
material is very strongly acid or extremely acid and has
only medium capacity o supply phosphorus and potas-
sium. It has good water-holding capacity and is physi-
cally a_good medium for development of plant roots.

A thin layer above the fragipan is mainly grayish brown
but has many yellowish-brown mottles; these colors indi-
cate that this layer is alternately wet and dry. This layer
1s porous and permits root development when it is not
wet. Like the overlying layer, it has good water-holding
capacity but is low to medium in available nutrients and is
very strongly acid.

The top of the fragipan is 15 to 20 inches below the sur-
face in uneroded soils. The bottom is at a depth of 48
to 60 inches. The fragipan is very dense and very slowly
permeable, and it effectively stops downward penetration
of roots. Plants may obtain some water and nutrients
from the uppermost 8 or 4 inches during summer months.

The underlying glacial till is almost as dense as the -
fragipan. In the upper part it is medinm acid, but in
some areas it is neutral at o depth of 5 or 6 feet. Small
amounts of free lime occur in some places at a depth below
6 feet.

Mardin soils are closely associated with the well-drained
Bath soils and the somewhat poorly drained Volusia soils.
Where Mardin landforms merge with drier landscapes of
Bath soils, depth to the fragipan is about 20 inches, and
the yellowish-brown upper subsoil is thick. Where Mar-
din landforms merge with uniform slopes of Volusia soils,
the fragipan is 15 or 16 inches below the surface and the
well-aerated, yellowish-brown upper subsoil is thin.
Where Mardin soils merge with Langford soils, the depth
to lime and the acidity of the fragipan decrease from the
hilltops toward the valleys. . In some places on the high
uplands, Mardin soils have been mapped where bedrock
is only 30 inches below the surface. In such places the
fragipan is correspondingly thin and rests on the rock.
Bedrock is ordinarily more than 6 feet below the surface,
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but its depth ranges from as little as 214 feet to more than
20 feet.

More than 2,000 measurements of the depth to a water
table were made on Mardin and similar soils over a 2-year
period by Spaeth and Diebold (17). From the first of
April to the middle of May, the water table was less than
10 inches below the surface 17 percent of the time and was
less than 20 inches below the surface 61 percent of the time.
The water table fluctuated between 10 and 20 inches dur-
ing the first half of April and between 15 and 30 inches
during the last half of April. During May, free water
appeared above the fragipan for brief periods after rains,
but it rarely rose higher than 15 inches below the surface.
During April, 5 to 6 consecutive drying days are com-
monly needed before the soil can be plowed. In the middle
of May, only 8 or 4 drying days are needed. By late June,
1 or 2 dry days permit cultivation.

The layer from which plant roots can draw nutrients
and water is only 15 to 20 inches thick in uneroded soils.
Within this depth, these soils can hold between 314 to 5
inches of water available to plants. Plants begin to show
moisture stress after 10 or 15 days without rain, if at the
beginning of that period the water content is near field
capacity but fres water has disappeared above the
fragipan.

The unlimed soil is very strongly acid or-extremely acid.
The plowed layer in most areas has a capacity to absorb
bases equal to 8 to 12 tons of ground limestone per acre.
Between 4 and 8 tons are needed on unlimed soils to raise
the pH value of the plowed layer to 7.0. Between 114
and 8 tons are needed to raise the pH from 6.0 to 7.0.
Acidity is the greatest single limiting factor affecting
plant nutrition. ~Available phosphorus is low in unlimed
soils. It is increased by liming, but phosphorus fertiliza-
tion is needed on limed soils for even moderate yields.
Though the potassium supply may be adequate for short
periods while crops are being established, the readily
available reserve is limited. Iigh rates of production re-
quire liberal potassium fertilization. Though the total
nitrogen-content is high, the release of nitrogen for plants
is very slow in spring. Even in midsummer when the
release is morve rapid, the demands of rapidly growing
crops are commonly greater than the supply.

‘Mardin channery silt loam, 2 to 8 percent slopes
(MaB).—The Mardin soil on these gentle slopes is mainly
in the wetter two-thirds of the drainage range for the
series. It has more favorable slopes but less favorable
drainage than the other Mardin soils. The well-aerated,
yellowish-brown layer below the plowed layer is thin and
is commonly faintly mottled. The fragipan is 15 to 18
inches below the surface.

This gently sloping or undulating soil is on the uplands
in the sounthern half of the county. It occurs mostly in
small areas that typically are adjacent to more extensive
areas of the wetter Volusia soils. The use of fields in
which both of these soils occur is determined in many
places by the wetness of the Volusia soils. The mapping
includes areas, too small to be mapped separately, of Vo-
lusia soils that are in the drier half of the drainage range
for that series. These inclusions occupy the most nearly
level parts and make up as much as 12 percent of some
individual areas. Wet spots of Chippewa soils also are
included in some areas. These are indicated by wet-spot
symbols wherever feasible. Where Mardin soils are adja-
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cent to Lordstown soils, bedrock may be found locally only
30 inches below the surface. In most areas it is below 6
feet.

This soil can be used for crops, pasture, or forest. It is
suited to the crops commonly grown in support of dairy-
ing ; some of it is used for crops like potatoes. It hasmod-
erately good productive potential. This soil presents
moderate, but not extreme, problems of water control for
nonagricultural uses, such as housing.

Correction of the lime and fertility deficiencies de-
seribed for the series is the greatest need in most areas.
Draining the wet spots in some areas is necessary for use
of the full potential of this soil. Drainage in some areas
can be improved by diverting surface water that would
normally flow over the area from higher adjacent land.
On the most strongly sloping areas, contour cultivation
and stripcropping may be needed for conservation of
water and control of erosion. (Capability unit ITe-4;
woodland suitability group 8a)

Mardin channery silt loam, 8 to 15 percent slopes
(MaC).—This sloping soil is within the middle half of the
drainage range for the Mardin series. Runoff is rapid.
Depth to the fragipan ranges from 15 to 20 inches. The
yellowish-brown, well-aerated layer below the plowed layer
1s moderately thick; the mottled layer above the fragipan
is thin. Spring wetness is a less serious problem than on
gently sloping Mardin soils, but midsummer drought and
erosion are more serious problems. _

Gradients are steep enough to cause some difficulty in the
use of farm machinery. The slope is generally in one di-
rection, but the landform is commonly a series of slight
dips and rises at right angles to the general slope. Water
crossing these areas is concentrated in the low places, but
it is not confined to channels. Spots of Erie soils, too
small to be mapped, may be found in the low places; spots
of eroded soil may be found on the rises; and the well-
drained Bath soils occur on the most conspicuous rises.
Individual areas of Mardin soil range from 1 or 2 acres to
920 acres in size. This soil is typically associated with the
somewhat poorly drained Volusia soils, and the use of
small areas of Mardin soils depends on the capability of
Volusia soils.

This soil is suited to crops, pasture, or forest. It is com-
monly used for crops in support of dairying, but it is used
for potatoes in some areas. With good management, it is
suited to the exacting requirements of alfalfa. Tt is po-
tentially productive under good management but requires
exacting management for sustained production. In addi-
tion to the relatively high requirements for lime and
fertilizer described for the series, control of runoff is-a
major need. The erosion hazard is high if intertilled
crops are grown frequently. Conserving water during
midsummer is important, for the soil has limited capacity
to store water for dry periods. Many areas of this soil are
well suited to contour cultivation and striperopping, meas-
ures that conserve both soil and water. (Capability unit
TTIe—6; woodland suitability group 8a)

Mardin channery silt loam, 8 to 15 percent slopes,
eroded (MaC3).—About 60 to 80 percent of this sloping,
moderately well drained soil has lost a significant part of
the original plowed layer. The rest is uneroded or has
deposits of eroded material on the original surface. Con-
sequently, depth to the fragipan, the water-holding ca-
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pacity, and other properties vary widely within short
distances.

The present plowed layer of the eroded part is composed
mainly of former subsoil material mixed with remnants of
the original surface soil. It is lighter colored than is
typical of the series and contains less organic matter. The
well-aerated, yellow-brown layer that is found below
the plowed layer of the uneroded soil is very thin or is
absent. The fragipan is only 10 to 15 inches below the sur-
face. Though only 3 to 6 inches of soil has been lost, the
water-holding capacity of the root zone has been reduced
one-sixth to one-third, and the surface soil absorbs water
more slowly than that of the uneroded soil. Runoff is
greater, and the surface layer is more stony.

This soil is steep enough that machinery is used with
some difficulty. It typically slopes in one direction, but a
series of shallow dips and low rises at right angles to the
general slope gives a slightly rolling or undulating appear-
ance. The sides of the rises are the most severely eroded,
and the eroded material has been deposited in some of the
slight depressions.

ome areas are small and are closely associated with the
wetter Volusia soils. Some large areas occupy whole hill-
sides. Locally, small areas of eroded Volusia soils werse
included in the areas mapped. '

This soil can be used for crops, but to prevent further
damage, the growing of intertilled crops should be limited
and intensive water control practices should be applied.
Sod-forming crops are best suited. Iven exacting crops
like alfalfa can be grown, though they are more difficult
to maintain than on the uneroded Mardin soils and yields
are commonly less. In suitable locations, this soil can be
used as housing sites, for which it presents only moderate
problems of water control. '

The lime and fertility needs described for the series
apply generally to this soil, though the need for nitrogen
is greater than in other Mardin soils. Diverting surface
runofl, cultivating on the contour, and similar practices for
water control are important. If intertilled crops are
grown, stripcropping 1s needed. Generally, this soil is
better suited to long-term hay and pasture than to regular
rotations. It should be plowed only when it is necessary
to reestablish the stand and control weeds. (Capability
unit IVe-5; woodland suitability group 8a)

Mardin and Langford soils, 15 to 25 percent slopes
(MID].—Any given area of this mapping unit may consist
of moderately steep Mardin soils, of moderately steep
Langford soils, or a mixture of the two. The differences
between the two soils that are significant on more gentle
slopes have little significance on moderately steep slopes.
This unit is steep enough that machinery can be used only
with great difficulty. If unlimed, the soils in it are
strongly acid or very strongly acid. They have moderate
water-holding capacity, are moderately well drained, and
have a fragipan less than 20 inches below the surface.

In the southern part of the county, this unit is dominated
by Mardin soils and is adjacent to less steep Mardin soils
or the somewhat poorly drained Volusia soils. The areas
there may include a small proportion of the well-drained
Bath soils or the moderately deep Lordstown soils.

" In the central part of the county and in many valleys,
this mapping unit is dominated by Langford soils and is
associated with Valois and Erie soils. The areas are typi-
cally relatively large hillsides. Some are long, narrow
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areas within more gently sloping landscapes. The degree
of erosion has not been indicated, because slope controls
capabilities,

It is estimated that about 50 percent of this mapping
unit has been moderately eroded.

This unit is suited to pasture and forest. It can be used
for crops only with great difficulty. Problems of tillage
and the erosion hazard make it poorly suited to intertilled
crops, but it is suited to sod-forming crops, such as alfalfa-
grass mixtures. It presents only moderate problems of
water control if used as building sites.

Correction of the lime and fertility deficiencies described
for soils of the two series is essential for even moderate
yields of crops or pasture. Unimproved permanent pas-
ture produces relatively low yields. Good pasture and
good yields of hay require occasional plowing, liming, fer-
tilization, and reseeding. Much water is lost as runoff.
Runoff is rapid; sheet erosion and shallow gullying can
occur if the water runs unimpeded. Diversion of excess
water can improve many areas. If this unit is plowed,
operations should be on the contour. Long slopes should
be plowed in alternate strips, between which sod is main-
tained. (Capability unit IVe—4; woodland suitability
group 8b)

Middlebury Series

The Middlebury series consists of deep, moderately well
drained, medium-textured soils. These are young soils
that are just beginning to form in acid recent alluvium.
They are strongly acid. Mottling below 17 inches shows
that they are subject to periods of wetness.

Middlebury soils occupy the level first bottoms in the
southern part of the county. They are closely associated
with the well-drained Tioga soils, the poorly drained Holly
soils, and the very poorly drained Papakating soils. The
soils on the adjacent uplands are mainly members of the
Volusia and Mardin series. Chenango soils occur on adja-
cent glacial outwash terraces.

Middlebury soils have four principal parts: (1) a sur-
face soil of dark grayish-brown silt loam; (2) an upper
subsoil of pale-brown to brown silt loam that has few
mottles; (3) a lower subsoil of grayish-brown silt loam
that has many yellowish-brown mottles; and (4) a sub-
stratum consisting of layers of silt loam, loam, sand, and
gravel.

The plowed layer of most cultivated fields is 8 to 12
inches thick. It1s 4 to 6 percent organic matter and con-
sequently is dark colored. The material is porous, per-
meable to water, and well suited to root development. In
unlimed areas it is strongly acid. It has medium capacity
to supply potassium and phosphorus. :

The lack of mottles in the upper part of the subsoil shows
that wetness is not a major limitation for extended periods.
This layer extends to a depth of 15 to 18 inches. Like the
surface soil, it is porous and permits penetration of plant
roots and movement of water. It is strongly acid and has
medium capacity to supply potassium and phosphorus.

The lower part of the subsoil extends to a depth between
24 and 36 inches. Tt is strongly mottled, an indication
that it is saturated for significant periods. In most areas,
but not all, it is more firm and less rapidly permeable than
the material above it. Plant roots can penetrate this
layer when it is not saturated. Like the material above it,
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it has medium capacity to supply potassium and phos-
phorus and is strongly acid.

The underlying substratum varies from area to area.
In most places it consists of layers of gravel, sand, and
silt or silt loam. Mottling shows that this layer also is
saturated for significant periods. Although the upper
part is strongly acid, acidity decreases with depth.

The texture of the surface soil in most areas is silt loam,
but in some areas it is fine sandy loam or gravelly loam.
Layers of gravel are common in the soil, and a gravelly
surface soil commonly occurs near streams that flood
frequently. The reaction in the upper part is mainly
strongly acid. A medium-acid surface soll occurs where
Middle ury soils intergrade to the Eel soils of the high-
lime areas.

Middlebury soils are flooded when the streams are at
flood stage in the early spring. During April, free water
fluctuates mainly between a depth of 6 and 18 inches.
At this time of year, 4 to 6 consecutive drying days are
needed before these soils can be plowed. During May,
free water is present above 15 inches for only very short
periods after rains and recedes to a depth of 30 inches or

~more during dry periods. During May, 3 or 4 consecutive
drying days ave needed before cultivation. During June,
1 or 2 consecutive drying days normally permit tillage.

Most plants can exploit 24 to 36 inches of soil. This
volume of soil holds between 4 and 7 inches of water that
plants can use. This amount of water is significantly less
than that in the associated Tioga soils. Nevertheless,
Middlebury soils are probably able to supply as much or
more water because the lower part of the subsoil and the
substratum hold free water for longer periods when the
upper layers are only moist. Middlebury soils are among
those that show drought least frequently.

The surface soil is moderately high in organic-matter
content, which in turn results 1 moderately high total
nitrogen content. Nitrogen is released slowly enough,
however, that most crops respond markedly to nitrogen
fertilization. The organic-matter content 1s also associ-
ated with a moderately high capacity to hold bases. This
capacity is equal to 8 to 12 tons of ground limestone per
acre. In unlimed soils, however, it is only about 30 per-
cent filled, and 8 to 6 tons per acre are needed to raise
the pH of the plowed layer to a value near 7.0.  Where the
soil has been limed previously to pH 6.0, 2 to 3 tons are
needed. Like Tioga soils, Middlebury soils have medium
capacity to supply potassium and phosphorus.

Tlooding in spring is a moderate limitation for many
uses. Moderate drainage slightly limits the selection of
crops. Nevertheless, Middlebury soils are among the
potentially more productive aveas of Tompkins County.

Middlebury and Tioga silt loams (Mo).—These two
soils have been mapped together because they are closely
associated and the acreage of Tioga soils is small. Tioga
soils are described under the heading “Tioga Series.” The
mapped areas include some spots, too small to be mapped
separately, of the poorly drained Holly soils. The wet-
ness range is from well drained or moderately well drained
to the better drained half of somewhat poorly drained.
Individual areas may be dominated by well drained soils,
by moderately well drained soils, or by mixed soils cover-
ing the entire range of drainage described.

This mapping unit is suited to crops, pasture, or forest.
Most of it is suited to vegetable crops and to the crops
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commonly grown in support of dairying. Susceptibility
to flooding limits its use for many nonagricultural pur-
poses, though the high-bottom positions of some areas are
suitable for building sites.

This unit has few special management needs. Stream-
bank erosion is a problem in some areas and needs treat-
ment to prevent further damage. Some areas include
small wet spots, the drainage of which could improve the
entire field. Generally, a drainage system is not justified
unless the soils are farmed intensively. Most crops re-
quire liming and fertilization for good yields. If properly
managed, this unit is potentially highly productive.
(Capability unit ITw-3; woodland suitability group 3)

Muck and Peat (Mp)

This unit consists of undifferentiated kinds of organic
soils. It includes areas of well-decomposed muck from
woody plants, sedges, reeds, cattails, and rushes, and less
extensive areas of almost undecomposed peat. These or-
ganic deposits are more than 24 inches thick, except where
they intergrade to adjacent mineral soils, and in those
places they are 18 to 20 inches thick over silt loam or silt
clay.

These organic soils occur throughout the county in-small
closed depressions that mainly have remained undrained.
A moderately large area near the margin of Dryden Lake
was once drained but has been abandoned. Most areas
support mainly a poor growth of trees or reeds and sedges.
(Capability unit VITIw-1; woodland suitability group 16)

Niagara Series

The Niagara series consists of deep, somewhat poorly
drained soils that have formed in calcareous lake deposits.
These soils are predominantly silt and very fine sand but
contain a moderate amount of clay. They dispose of
water slowly internally. The upper part is medium to
slightly acid, but acidity decreases with depth.

Niagara soils occupy very gentle slopes from which
water drains slowly or stronger slopes that have some
rapid runoff but receive water from adjacent land. They
are commonly the intermediate parts of relatively smooth
land surfaces on which the higher parts are Collamer soils
and the depressions are Canandaigua soils. Insome places,
however, they are gently sloping but are the lowest parts
of the landscape. In others, they are the highest parts of
the landscape but have gradients near 2 percent. In some
places, as on the Cornell property east of Ithaca, the adja-
cent higher areas are Williamson soils. Niagara soils in
such places contain more lime than do the adjacent higher
lying Williamson soils.

Niagara soils have four principal parts: (1) a plowed
layer of dark grayish-brown or very dark grayish-brown
silt Joam; (2) athin leached layer of very strongly mottled
light brownish-gray silt loam; (3) a subsoil of strongly
mottled grayish-brown or light olive-brown heavy silt
loam or silty clay loam; and ?4) a substratum consisting
of layers of silt and very fine sand and thin layers of clay.

The very dark color of the plowed layer is associated
with a 5 to 8 percent organic-matter content. Thus, nitro-
gen is moderately high. The material is porous and is
easily penetrated by roots and water. It has good water-
holding capacity but has only a medium supply of avail-
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able potassium and phosphorus. In unlimed areas it is
typically medium or slightly acid.

The thin leached layer below the plowed layer extends
to a depth between 11 and 13 inches. ~In some places it has
been destroyed by plowing. The grayish color and strong
mottling show that it is poorly aerated for long periods
but dries periodically. Except for lower organic-matter
content, it is like the material of the plowed layer.

The slightly clayey subsoil extends to a depth of 24 to
40 inches. Mottling and grayish colors indicate that it
also 1s wet for long periods. It is aerated intermittently
When the soil is moist, plant roots can penetrate among
the blocks in this layer. Thislayer typically has a slightly
higher reserve of available potassium than does the surface
soil. It has only moderate capacity to supply phosphorus.
Ordinarily it is nearly neutral, but its upper part in some
places is slightly acid.

Among the layers of silt and very fine sand in the sub-
stratum are thin layers of clay that act as barriers to water
movement. Consequently, water and air penetrate very
slowly. Few roots enter this zone, which is commonly
wet for long periods. Though the upper part may be free
of carbonates, free lime is found above 40 inches in most

laces.

P As in other soils that have formed in layered lake
deposits, the texture of the various layers ranges widely.
In some places layers of very fine sand occur in the upper
part of the soil. Where Niagara soils are associated with
Williamson soils, the subsoil is commonly less than 20
percent clay. Where they join Rhinebeck soils, the subsoil
1s nearly 35 percent clay. This wide range in texture may
be found within some individual fields. The depth to free
lime ranges from 24 to 40 inches. Where these soils oc-
cupy the lowest positions on the landscape, eroded material
from adjacent soils has been deposited on the surface, and
the dark-colored surface soil is 10 to 16 inches thick.

Niagara soils are saturated when frost leaves the ground

in spring. During April, free water may be found at a
depth of 4 to 15 inches most, of the time. At this time of
year, 5 to 8 drying days are needed before the soil can be
plowed. Niagara soils frequently prevent plowing of
fields in which they are relatively minor parts. In May,
free water is within 8 inches of the surface during rainy
periods but is not above 20 inches after several days of
drying. During this month, 4 to 6 drying days are needed
betore the soil can be plowed. During June, 2 or 3 drying
days permit tillage.

In spring, plant roots are confined mainly to the surface
soil, but as the season progresses they extend to a depth of
as much as 24 inches. In the middle of the summer, the
effective root zone is 15 to 24 inches thick. This zone
will hold between 8 and 5 inches of water that plants can
use after excess water has drained away. The available
moisture capacity, however, is not very meaningful during
spring and early summer. These soils receive runoff from
adjacent land in most places, and the supply is replenished
more frequently than on soils in higher positions. Never-
theless, crops commonly show moisture stress during dry
periods of midsummer,

The plowed layer has a moderately high capacity to
absorb bases. This capacity is equal to 10 to 14 tons of
ground limestone per acre. In an unlimed surface soil this
capacity is 50 to 70 percent filled. From 1 to 5 tons are
needed per acre to raise the pH of the surface soil to a
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value near 7.0. If the pH is 6.0, 2 to.4 tons are needed.
The capacity to supply phosphorus and potassium to
growing crops is only medium.

Wetness is the outstanding limitation. If it can be cor-
rected, these soils are among the more productive of the
county. During extreme droughts they are soils on which
crops grow better than on most other soils, but also they
are soils on which nitrogen deficiency is most pronounced
in spring and during periods of wetness.

Niagara silt loam, 2 to 6 percent slopes (NaB).—This
is the only Niagara soil mapped in Tompkins County.
Though the slope range is 2 to 6 percent, slopes are pre-
dominantly less than 5 percent.

Many areas are crossed by waterways along which are
long, very narrow strips of the poorly drained Canandai-
gua soils. Though small in total extent, these included
soils are very important because they control the timing
of farming operations in spring. For the most part, these
included wet soils have a dark-colored, thick surface soil
composed of material eroded from adjacent areas. The
mapping has also included a few small knolls of Collamer
soils, but these have little significance to use or manage-
ment. In the vicinity of Waterburg, there are thin layers
of gravel in some places.

This is the wettest soil that can be used in regular crop
rotations without artificial drainage. Forage and pasture
crops that contain legumes tolerant of wetness are among
the crops best suited to the undrained areas. Many areas
have been partially drained by surface structures, how-
ever, and some are tile drained. Even removal of surface
water permits more intensive use. If adequately drained,
this soil can be productive of a wide variety of crops, in-
cluding vegetables. It is also well suited to pasture and
to certain kinds of forest trees. Wetness limits its use for
many nonagricultural purposes. Some areas are suitable
as pond sites. Such sites need special investigation, how-
ever, for if sandy layers are present, they cause leaks.
Drainage is the first management need. Both tile and
open ditch drainage may be used. In some places diversion
of water from adjacent arveas is helpful. Though the
material is erodible, the slope is such that erosion is not
a serious problem. It is a hazard on the most strongly
sloping parts, and in some places tillage practices or
structures are needed to control washing. (Capability
unit ITTw-2; woodland suitability group 11a)

Ovid Series

The Ovid series consists of somewhat poorly drained
and moderately well drained, moderately fine textured
soils that have formed in a clayey deposit of lake sedi-
ments over medium-textured calcareous till. The lake de-
posit is thin enough that some of the underlying till has
been mixed with it. Reaction is medium acid to neutral.

Ovid soils are mainly on the sides of valleys, in places
that were once under glacial lakes. They formed where
the lake deposits were a few inches to as much as 86 inches
thick over till. They are adjacent to Conesus and Lima
soils, which formed in glacial till in areas where the lake
deposit had been entirely removed; and in some places
they are near Rhinebeck or Hudson soils, which formed en-
tirely in the lake deposit where it is more than 36 inches
thick. The best-drained soils of the locality are members
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of the Cayuga series. The wettest soils are in the Ilion
series. .

Ovid soils in uneroded areas have four principal parts:
(1) a plowed layer of very dark grayish-brown, slightly
gravelly silt loam; (2) a thin leached layer of light brown-
ish-gray, mottled silt loam or gravelly silt loam; (3) a sub-
soil of light brownish-gray or olive-brown, mottled grav-
elly silty clay loam, the zone of highest clay concentration;
and (4) the underlying grayish-brown, dense, calcareous,
gravelly loam glacial till.

The very dark grayish-brown color of the plowed layer
in wneroded areas results from a moderately high organic-
matter content (mainly 4 to 6 percent). The plowed layer
is porous, holds a good supplly of moisture, and permits
good root growth. This layer is fine textured enough to
lose its porosity if organic matter is lost. It is medium
acid to neutral.” It is moderately supplied with potassium
and phosphorus. Nitrogen is abundant but is released
slowly in spring. This layer is 7 to 9 inches thick in most
fields.

The thin leached layer is similar in texture and mineral-
nutrient content to the plowed layer, but it is low in
organic-matter content. It is at least moderately porous,
however, and plant roots penetrate it easily. Mottlng
shows that it is wet periodically. This layer extends to
a depth of 12 to 15 inches.

The subsoil extends to a depth of 24 to 36 inches and
contains more clay than do the layers above or below it.
It is typically grvavelly silty clay loam that formed in a
mixture of clayey lake sediments and loamy glacial till.
Yellowish-brown mottling shows that it is wet periodi-
cally. Though this layer 1s moderately high in clay, it is
arranged in blocks. Plant roots penetrate between the
blocks, and some go into the block interiors. The moder-
ately high clay concentration is associated with a very
high potassium reserve. The phosphorus-supplying
power is medium. The reaction is nearly neutral.

The underlying calcareous till is very firm and dense,
typical of the gravelly glacial till that underlies Lansing
and Floneoye soils. IFew roots penetrate it, and it is very
slowly permeable to water.

Burrowing by animals, the uprooting of trees, and frost
action have mixed the till with the overlying lake sedi-
ments. The degree of mixing is greatest where the lalke
sediments are thinnest. Because the thickness of the lake
sediments varies widely within short distances, the tex-
ture of Ovid soils also varies within short distances. The
plowed layer is mainly silt loam. It typically contains
only a small amount of gravel, but in places it is distinctly
gravelly. The subsoil ranges from heavy silt loam to
heavy silty clay loam. Where the lake deposit is almost
36 inclies thick, Ovid soils arve nearly the same as those of
the Rhinebeck series. Depth to carbonates ranges from
18 to 86 inches.

The Ovid series includes soils of the wetter half of the
ratige of the moderately well drained class and also of the
enitire range of the somewhat poorly drained class. The
driest Ovid soils have a relatively light-colored surface soil
and an only moderately mottled upper subsoil. The wet-
test soils have a moderately dark-colored surface soil and
a strongly mottled subsoil. These differences are com-
monly associated with the slope, and each slope phase
recognized as a mapping unit has a narrower range of
properties than those described here for the series.
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During April, free water is within 4 inches of the sur-
face after some rains and is generally within 15 inches
during rainless periods. At this time of year, 5 to 7 drying
days are needed before the soils can be cultivated. Dur-
ing May, the water table is below a depth of 10 inches most
of the time, and during rainless periods it is below 20
inches. During this month, 4 or 5 rainless days areneeded
before tillage. During June, free water stands in the pro-
file periodically but falls quickly after rains. Tillage is
possible after 2 or 3 drying days.

Though some roots extend to a depth of 36 inches, most
are concentrated within the topmost 18 to 24 inches. This
volume of soil holds between 3 and 4 inches of water that
plants can use. Not all of this moisture is readily avail-
able, however, and plants show the effects of moisture stress
after7 to 10 rainless days in summer. The available mois-
ture capacity has little meaning in spring, when the soils
frequently have free water above the glacial till.

The plowed layer has a moderately high capacity to
hold bases. This capacity is equal to 10 to 14 tons of
ground limestone per acre in most areas. Some unlimed
Ovid soils need no lime; others need as much as 3 tons per
acre to raise the pH in the plowed layer to a value near
7.0. If the soils have been limed previously to pH 6.0, the
requirement is 2 or 3 tons of ground limestone. The re-
serve supply of potassinm is very high in the subsoil and
medium in the plowed layer. The phosphorus-supplying
power is medium. Total nitrogen 1s moderately high in
uneroded soils, but nitrogen is released so slowly that
plants respond well to nitrogen fertilization.

Wetness, erodibility, and a tendency toward poor struc-
ture in the plowed layer are among the limiting features
of Ovid soils. These soils are potentially productive of
many crops, but they require careful use and management.

Ovid silt loam, 0 to 6 percent slopes (OaA).—This soil
is typical of the somewhat poorly drained part of the se-
ries. It receives runofl from adjacent higher land. Ex-
cept on small spots near the upper limit of the slope range,
1t 1s uneroded or is only slightly eroded. The slopes are
mainly uniform and, for the most part, they are in the
upper part of the slope range; only a small acreage has
slopes of less than 2 percent.

The most gently sloping parts are typically the finest
textured. In such places the lake deposits appear to have
been thickest. In some places 6 to 12 inches of material
eroded from adjacent slopes has been deposited on the
original surface. The more strongly sloping areas are
commonly the most gravelly and are the coarsest textured.
In these places the lacustrine deposits appear to have been
thinnest.

This soil is adjacent to Cayuga soils or more strongly
sloping Ovid soils, from which it receives runoff. It
merges with Rhinebeck soils where the lake deposits are
thickest and with Kendaia or similar soils where the de-
posits are thinnest. Locally, near side streams, small spots
of gravelly soils were included in the areas mapped.

This so1l is suited to crops, pasture, or forest. Inter-
tilled crops may be grown safely. Wetness tends to limit
the intensity of cultivation, but vegetable crops, such as
beans and peas, are grown. Moderate wetness limits the
suitability for many nonagricultural uses, but some areas
have been used for housing.

Control of wetness is the most important single manage-
ment problem. Draining the included spots of the poorly
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drained Ilion soils is a major need in some areas. - Struc-
tures to remove or divert surface water are needed in-some
places. Though erosion is not a major problem, the long
slopes should be protected by contour tillage or, in some
places, by stripcropping. Waterways should be kept in
sod. Nitrogen and phosphorus are the major nutrients
needed, though the supply of potassium in quickly avail-
able form is inadequate for some crops. Most areas need
little lime. (Capability unit ITTw-4; woodland suitabil-
ity group 1la)

Ovid silty clay loam, 6 to 12 percent slopes, eroded
{OcC3).—This soil represents mainly the moderately well
drained part of the series, but its smitability for many uses
is limited by moderate wetness. Aun estimated 60 percent
of most areas has lost enough surface soil that part of the
more clayey subsoil has been incorporated in the plowed
layer.

Excess water from adjacent land contributes to the wet-
ness of this soil. The slopes are mainly slightly convex,
and runoff is moderately rapid. A large acreage is on the
sides of valleys and is crossed by shallow drainways
that run downslope. Most, but not all, of these drainways
can be crossed by farm machinery. Included wet spots,
too small to be mapped separately, delay field operations.
Spots of the well-drained Cayuga soils and a very small
acreage of Ovid soils on slopes of more than 12 percent are
included in the mapped areas also.

The total acreage of this soil 1s small. For the most
part, it occurs as small, eroded areas within fields domi-
nated by other soils that determine its use. It is suited to
crops, pasture, or forest. If it dominates entire fields,
however, growing intertilled crops is inadvisable, It is
subject to continuing erosion and requires special prac-
tices for water control. Rebuilding good structure in the
plowed layer is important. Nitrogen is deficient. The
potassium reserve is very high, and the phosphorus-sup-
plying power is medium. The reaction is nearly neutral.
(Capability unit IVe-6; woodland suitability group 11b)

Ovid and Rhinebeck silt loams, moderately deep, 0
to 2 percent slopes (OrA).—Any given area of this map-
ping unit may consist of Ovid soils, or Rhinebeck sotls,
or a mixture of the two. These soils have been mapped
separately, rather than in mapping units with the deep
members of the Ovid and Rhinebeck series, because they
are mainly only 20 to 40 inches deep over bedrock. The
rock interferes with any use or management practice that
requires excavation. Rhinebeck soils are described under
the heading “Rhinebeck Sevies.”

The acreage is small. These soils are nearly level and
represent the wettest part of the drainage range for Ovid
and Rhinebeclk soils in spring. They are, however, among
the most droughty in midsummer. The mapped areas
include spots where rock crops out at the surface and spots
where the soil is deeper than 40 inches.

These soils are suited to crops, pasture, or forest. Wet-
ness seriously interferes with much of the spring planting,
and both spring wetness and midsummer drought limit
the response of crops to good management. Nevertheless,
some crops can be grown successfully. Depth to bedrock
and wetness in spring are major limitations for nonagri-
cultural purposes.

Drainage to reduce spring wetness is one of the major
needs. Surface structures are the most reliable means of
drainage, because in most places the soils are too shallow
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for tiling. Conservation of -moisture, because of mid-
summer dryness, is also important. Erosion is no prob-
lem. The potassium-supplying poewer is very high, but
the supply of potassium in quickly available form may be
madequate. The phosphorus-supplying power is medium.
Nitrogen is typically deficient because it is released slowly.
Maintenance of good tilth is more difficult on these soils
than on leéss clayey soils.  (Capability unit ITTw-3; wood-
land suitability group 11a)

Ovid and Rhinebeck silt loams, moderately deep, 2
to 6 percent slopes (OrB).—Any given area of this map-
ping unit may consist of Ovid soils, or Rhinebeck soils,
or a mixture of the two. In most areas these soils are
mainly only 20 to 40 inches deep over bedrock, and in only
a few spots are they shallower or deeper. They are thick
enough throughout most of each avea that they include
all of the layers described for the two series except the
substrata. At least 85 percent of each area is uneroded
or only slightly eroded. As much as 15 percent of some
arens has been eroded enough that some of the moderately
clayey subsoil has been incorporated in the plowed layer.

These areas as mapped include spots of Hudson and
Cayuga soils, which do not affect most agricultural uses
significantly, and wet spots of Ilion and Madalin soils,
mainly along drainways, which are highly significant.
Exposed bedrock within mapped areas is shown by special
symbol wherever feasible.

The total acreage is small. These soils occur mainly
as small areas that are closely associated with deeper
Rhinebeck or Ovid soils. Few of the areas dominate en-
tire fields. TFor the most part, they are on slopes of the
major valleys and receive runoff from adjacent higher
lying land. o

These soils are suited to crops, pasture, or forest. Their
response to management is low enough, however, that they
are generally not well suited to vegetables and similar
crops. Ordinarily, they are used as are other soils that
dominate in the fields where they occur. Wetness and
depth to bedrock should be considered if these soils are
used for nonagricultural purposes.

Though most of the acreage is not seriously eroded, these
soils are erodible and should be protected by vegetation
and by such tillage practices or structures to control runoft
as are feasible. Included wet spots need draining, and
in most areas surface drains ave feasible. Nitrogen, phos-
phorus, and potassium fertilization is generally needed
for even moderate yields, though the reserve supply of
potassium is very high. Maintenance of good tilth is
important, because if these soils are cultivated, their struc-
ture deteriorates rapidly. (Capability unit ITTw—4;
woodland suitability group 11a)

Ovid and Rhinebeck silt loams, moderately deep, 6
to 12 percent slopes (OrC).—Any individual area may
consist of Ovid soils or Rhinebeck soils, or a mixture of
the two. In most areas these soils are mainly only 20 to
40 inches deep over bedrock, though in spots they are
deeper or shallower. They are sloping enough that heavy
machinery is used with some difficulty. They are pre-
dominantly in the drier half of the drainage range for the
Ovid or Rhinebeck soils. »

These soils are mainly on the slopes of the major valleys.
Intermittent waterways running down these slopes have
cut to the underlying bedrock and divided most areas into
short segments within which machinery can be used. The
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soils between the waterways have been eroded to varying
degree. It is estimated that almost half of the acreage
has lost enough soil that the underlying clayey subsoil is
now part of the present plowed layer. These soils typi-
cally receive runoff from adjacent higher land.

The total acreage is small. In few places do these soils
dominate entire fields. Crops can be grown, but growing
of sod-forming crops or use for pasture or forest is ad-
visable because these soils are erodible. Shallowness to
bedrock and wetness should be considered in plans for any
nonagricultural ises. Maintaining a vigorous vegetative
cover generally provides runoft control, which is a major
need. Lime is needed for such cover on some areas. Ni-
trogen and phosphorus are generally deficient. The po-
tassium ‘Teserve is high, but the supply in quickly
available forms in the plowed layer may be inadequate for
some crops. (Capability unit ITTe-9; woodland suitability
group 11b)

Palmyra Series

The Palmyra series consists of deep, well-drained, me-
dium-textured, gravelly soils that formed in high-lime
deposits of glacial outwash sand and gravel. These soils
ave higher in lime content and are thinner over the gravel
substratum than are Howard soils.

Palmyra soils occupy nearly level valley floors where
glacial rivers once ran, or hilly areas where great rivers
emerged from the glacier and deposited hills of gravel.
In both places the deposits are rich in lime. The nearly
level areas are associated with wetter Phelps, Fredon, and
Halsey soils, which are also in gravel, and with Genesee
soils and associated soils on the first bottoms. The hilly
areas are associated with soils in glacial till.

Palmyra soils have four principal parts: (1) a plowed
layer of very dark grayish-brown gravelly loam; (2) an
upper subsoil of thin, yellowish-brown gravelly loam; (3)
a layer of brown to dark-brown gravelly clay loam; and
(4) calcareous, stratified sand and gravel.

The plowed layer in most places is about 8 inches thick.
Tt is 8 to b percent organic matter and is correspondingly
moderately high in total nitrogen content. It is loose and
porous and is an excellent medium for plant roots. The
oravel interferes moderately with cultivation. _This layer
1s only slightly acid in most places. The potassium reserve
is medium, and the phosphorus-supplying power 1s
medium. . :

The upper part of the subsoil is porous gravelly material
in which roots grow well. It is rapidly permeable to air
and water. It is nearly neutral or only slightly acid. It
is low in nitrogen, low to medium in potassium reserve, and
medium in phosphorus-supplying power. It is, however,
a suitable root zone for most crops. It extends to a depth
of 12 to 16 inches. .

Clay has accumulated in the lower part of the subsoil.
This layer has the highest water-holding capacity and the
highest available potassium reserve of any layer in the
profile. It is medium in phosphorus-supplying capacity

Reaction is neutral. This mod-

but is low in nitrogen. ' :
erately clayey layer is largel responsible for the water

retention in Palmyra soils; without it they would be very
droughty. It extends downward into the gravel and sand
of the substratum in V-shaped tongues, to a depth that
ranges from as little as 15 inches to as much as 30 inches
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within a horizontal distance of 5 feet. These tongues are
lll.oticeable in gravel pits as dark-colored, very irregular
ines.

The substratum consists of alternate layers of sand and
gravel that include many fragments of limestone. It is
80 to 95 percent gravel, and water moves through it
rapidly. Roots of deep-rooted plants penetrate far into
the substratum and undoubtedly obtain some moisture
from it, and in some places alfalfa roots have been seen at
a depth of 8 feet. The deposit is very thick. Bedrock
is mainly more than 20 feet below the surface and is not
commonly reached in excavations.

The acreage of Palmyra soils in Tompkins County is
small. In most areas the soil profile closely resembles the
one described. Depth to carbonates ranges from 15 to 30
inches. The texture of the upper part of the soil is mainly
gravelly loam, but in places it is gravelly sandy loam.

Palmyra soils are among the best drained soils in Tomp-
kins County. Free water stands in the profile only after
soaking rains, even in the early spring. Commonly, these
soils can be cultivated after 2 or 8 consecutive drying days
in April and after 1 or 2 consecutive drying days in May
or June.

Though deep-rooted crops send their roots far into the
substratum, the root zone is ordinarily confined to the
topmost 30 inches. The amount of water this volume of
so1l will hold varies widely from spot to spot within single
areas because of the tonguing of the clayey subsoil into
the gravel. Probably, 3 to 5 inches of water available
to plants is a liberal estimate. This amount of available
moisture is supplemented to some degree by the free water
that does not drain across the sharp contact between the
clayey lower subsoil and the open, loose gravel beneath it.
Crops generally show the effects of moisture deficiency
after about a week without rain in the middle of the
summer.

These soils need little lime. The capacity of the surface
soil to hold bases is moderately high and is the result
mainly of the organic-matter content. This capacity is
equal to the bases supplied by 7 to 12 tons of ground
limestone per acre. This capacity is 70 to 80 percent
filled in most areas, and 1 ton of ground limestone is
enough to raise the pI to a value near 7.0 in most places.
The potassium reserve is medium to low, though some
potassium is supplied by the clayey subsoil. The phos-
phorus-supplying power is medium. Although these are
among the soils least subject to serious nitrogen deficiency
in spring, response to nitrogen fertilizer is generally high
at that time of year. Most crops respond to nitrogen in
midsummer_also, if the moisture supply is adequate.
Palmyra soils are among the best soils in the county for
many uses, both agricultural and nonagricultural.

Palmyr;t grayelly loam, 0 to 5 percent slopes (PaA).—
This soil is typical of the soils described for the series.
It occupies nearly level terraces in valleys and some nearly
level tops of deltas on the sides of valleys. Associated
wet soils, if they occur, are mainly members of the Phelps,
Fredon, or Halsey series. On the adjacent slopes of valley
sides are mainly Lansing or Honeoye soils, which formed
in till and on the adjacent bottom lands are Genesee or Eel
soils. Small patches of Palmyra gravelly sandy loam are
included in the mapped areas.

This soil has very high potential for many kinds of
crops, for pasture, for forest, and for many nonagricul-
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tural uses. Vegetable crops and fruit are grown on these
soils in many areas of New York, though they are not
presently important on these soils in Tompkins County.
The areas are in great demand for housing, as sources of
gravel for roads and other construction, for cemeteries,
and for many other nonagricultural purposes.

Maintenance of fertility is the major management prob-
lem. Most crops need complete fertilizer, and response
is so high that intensive fertilization can be justified for
many crops. Drainage is not a problem. Problems of
erosion are negligible. (Capability unit I-1; woodland
suitability group Ia)

Palmyra gravelly loam, 5 to 15 percent simple slopes
(PaC).—This soil is steep enough that use of some kinds
of machinery is moderately difficult. It slopes uniformly
in one direction, however, and in that way favors machine
operations. The steepest slopes, mainly those between 10
and 15 percent, include small areas that are slightly to mod-
erately eroded. IKrosion probably occurs in spring when
the subsoil is frozen. This soil occurs on some valley sides,
as narrow strips at the edge of nearly level terraces, and
as moderately sloping dissection forms. This is the most
extensive Palmyra soil in Tompkins County. The mapped
areas include small spots of Palmyra gravelly sandy loam.

This sloping soil is suited to crops, pasture, or forest and
to many nonagricultural uses. It 1s best suited to deep-
rooted crops because it has limited moisture-holding capac-
ity and loses some water by runoff. It is less well suited
to intensive use for intertilied crops than is Palmyra grav-
elly loam, 0 to 5 percent, slopes.

Maintenance of fertility is the most important manage-
ment problem. The soil needs little lime, but it needs ni-
trogen, phosphorus, and potassium fertilizers for good
yields of most crops. Response of crops to fertilization
1s generally less than on Palmyra gravelly loam, 0 to 5
percent slopes, because moisture is more likely to be limit-
ing. The soil is moderately subject to erosion. Sod-form-
ing crops in the rotation are advisable. Some areas ave
adapted to contour tillage, and some can be incorporated in
contour stripcropping systems. Generally, the slopes are

short. Practices that contribute to moisture conservation
are important.  (Capability unit TITe~4; woodland suita-
bility group 1a)

Palmyra gravelly loam, 5 to 15 percent complex
slopes (PaCK).—This soil is typical of the soils deseribed
for the series. The topography is rolling—a complex of
low hillocks that have slopes in many directions. On such
topography, contour operations are impossible and cultiva-
tion is generally difficult. Fine material has been washed
from the hillocks and has accumulated in low areas, the
lowest of which are small inclusions of the moderately well
drained Phelps soils. Wetter areas, too small to be
mapped separately, are shown by wet-spot symbols. This
sotl can be used for crops, pasture, or forvest. It is best
suited to sod-forming crops that require infrequent plow-
ing. It is most productive of deep-rooted plants because
it is moderately doughty. It is an excellent site for build-
ings and in some places is a source of gravel and sand for
concrete. Some arveas are suitable for roads. A large
acreage is in pasture.

Erosion is moderate. Because contour operations are
not possible, it is advisable to help control erosion by grow-
ing close-growing or sod-forming crops and by using little
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tillage. Some of the associated small depressions are mod-
erately wet. Most lack outlets suitable for drainage.
Moderately high rates of fertilization are necessary for
good yields of crops. Legumes may be used effectively to
supply part of the nitrogen. The supplies of phosphorus
and potassium are inadequate for all crops. (Capability
unit IVe-8; woodland suitability group 1a)

Palmyra gravelly loam, 15 to 25 percent slopes
(PaD).—The topography of this moderately steep soil is
mainly hilly, with slopes in many directions. In places,
mainly on the faces of outwash terraces, the slopes run in
one direction.

Parts of this soil, particularly in hilly areas, have been
eroded to some degree; calcareous gravel may be within
10 inches of the surface in spots, and eroded material has
accumulated in the depressions between the hills. In most
places, however, this soil is 15 to 20 inches thick over
gravel. Consequently, its ability to supply moisture for
plants varies widely from the hillsides to the adjacent de-
pressions.

This soil can be cropped, but its steep slope makes use
of machinery extremely difficult, and erosion becomes a
severe hazard if it is plowed. It isbetter suited to pasture
or woodland. If this soil is needed for crops, intertilled
crops should be grown as little as feasible. ~Moisture de-
ficiency is a major factor. Deep-rooted legumes are among
the most productive of the possible hay crops. This soll
is also suited to many nonagricultural uses. In several
places it is used as sources of gravel and sand for roads
and concrete,

To the extent feasible, this soil should be kept in sod-
forming crops. If plowed, it should wherever feasible be
plowed in strips across the slope. It needs little or no
lime, but it is very deficient in nitrogen and potassium.
The phosphorus supply is only moderate. Response to
fertilization is less than on other Palmyra soils, because
moisture is so frequently limiting. (Capability unit
1Ve-8; woodland suitability group 1b)

Papakating Series

The Papakating series consists of deep, very poorly
drained, medium textured to moderately fine “textured
young soils that are forming in very wet, acid recent allu-
vium. A thin muck occurs on the surface in undisturbed
areas; the surface soil in areas that have been pastured is
mucky silt loam. The entire soil is medium to slightly
acid.

Papakating soils.occupy the lowest-lying bottom lands
along streams in the parts of the county where acid soils
are dominant on the uplands. They are associated on the
flood plains with the well-drained Tioga soils, the moder-
ately well drained Middlebury soils, and the poorly drained
Holly soils. The associated soils on terraces are members
of the Chenango catena. Bath, Lordstown, Mardin, and
Volusia soils occupy the uplands.

Papakating soils in pastured areas have four main parts:
(1) a sufface soil of black mucky silt loam; (2) an upper
subsoil of gray, unmottled heavy silt loam or silty clay
loam; (3) a lower subsoil of dark-gray heavy silt loam or
silty clay loam that has prominent yellowish-brown mot-
tles; and (4) a substratum consisting of a variety of layers
of sand, gravel, silt, and silty clay or silty clay loam.
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The mucky surface soil is 10 to 20 percent organic matter
and 10 to 16 inches thick. Reddish-brown spots are promi-
nent where iron has been segregated around root channels.
This layer is porous and would be a good medium for plant
roots-if excess water could be removed. It is slightly
acid or medium acid. It has medium potassium-supplying
and phosphorus-supplying power.

The gray unmottled upper part of the subsoil is low in
organic-matter content. Its grayness and lack of mottles
show that it is wet for very long periods. This layer is
very high in silt and in places is moderately high in clay.
It is generally a poor root zone for most plants. It
is slightly to medium acid. It extends to a depth between
14 and 20 inches.

The lower part of the subsoil is similar to the upper part
but is profusely mottled. It is massive heavy silt loam
or silty clay loam. This layer also is a poor root zone
for most crops. It extends to a depth between 30 and 42
inches. It ismedium to slightly acid.

The underlying layers consist of varying proportions
of gray sand, silt, clay, and gravel and are commonly only
slightly acid or neutral. Calcareous material occurs at
great depth in some areas.

Papakating soils are flooded early in spring and are
likely to be flooded at any time during the summer when
heavy rains occur. Free water stands at or very near the
surface throughout April and May. The water table falls
during dry periods as the season progresses, but rises after
each rainy period. The soils are too wet for most agri-
cultural or nonagricultural uses.

The high organic-matter content of the surface soil is
associated with high nitrogen content, although nitrogen
is released very slowly because of wetness. It 1s also asso-
ciated with a high capacity to absorb bases, an amount
equal to that supplied by 14 to 20 tons of ground limestone
in the topmost 8 inches of an acre. In unlimed areas, this
capacity is typically about 60 percent filled, and 2 to 4 tons
of ground limestone per acre is needed to raise the pH to
a value near 7.0. If the surface soil has been limed to pH
6.0, the requirement is 3 to 4 tons of ground limestone.
The capacity to supply potassium and phosphorus is medi-
um. Wetness is the ontstanding limitation.

Papakating soils are mapped in an undifferentiated unit
with Holly soils in Tompkins County.

Phelps Series

The Phelps series consists of deep, moderately well
drained, medium-textured soils that formed in layered
water-laid deposits of sand, silt, and gravel. The propor-
tions of sand, silt, and gravel and their relative positions
in the soil section vary widely from place to place. The
wetness of the soil generally 1s caused by layers of slowly
permeable silt. In some places sand and gravel have been
deposited on slowly permeable till in closed depressions.
In such places the moderate wetness is caused by the under-
lying till. The original material contained moderate to
large amounts of limestone fragments. The upper part

of the soil is medium acid to nearly neutral; the sub-’

stratum is calcareous.

Phelps soils are on nearly level to gently sloping land-
forms in low-lying positions adjacent to Howard and
Palmyra soils. They are associated with the lower lying,
somewhat poorly drained Fredon soils and the poorly to
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very poorly drained Halsey soils, which formed in similar
deposits.

Phelps soils have four principal parts: (1) a plowed
layer of dark-brown to dark grayish-brown gravelly silt
loam or gravelly loam; (2) an upper subsoil of grayish-
brown gravelly loam that is faintly mottled; (3) a firm
lower subsoil of dark grayish-brown, mottled, gravelly or
gravel free heavy silt loam; and (4) layers of gravel, sand,
and silt.

The very dark colored surface soil in plowed fields is 3
to 6 percent organic matter and is 7 to 10 inches thick.
It contains gravel, in most places, that interferes moder-
ately with tillage. It is permeable to roots and water.
This layer is medium acid to neutral. It has a moderately
high total nitrogen content, a medium potassium reserve,
and a medium content of available phosphorus. ’

The upper part of the subsoil extends 12 to 24 inches
below the surface. It is permeable to roots and water.
Tts grayish colors and faint mottles show that it is alter-
nately wet and dry. It is porous and’is a good place for
roots to develop when it is not wet. It is medium acid to
slightly acid. It has a medium potassium reserve and
medium amounts of available phosphorus. It varies in
thickness from area to area.

The lower part of the subsoil ranges widely in character
and thickness. It generally extends to a depth between
24 and 40 inches. It is typically a silty layer that is
slowly permeable to water. In some places it is almost
pure silt, but in others it is dense gravelly loam or silt
loam. It is neatral and has medium supplies of phospho-
rus and potash. This layer is absent in some of the areas
of Phelps soils in this county.

The underlying calcareous deposit in most places con-
sists of alternating layers of sand, gravel, and silt. The
proportions and the relative positions of these layers vary
widely from spot to spot, even within a single area. In
some places silt layers are lacking above a depth of 4 feet.

As the proportions and relative positions of the different
layers varied from place to place in the original deposit,
the combination of layers and their textures in the areas
mapped as Phelps soils are also variable. Some slowly
permeable layer is present, however, either within the
developed soil or at some depth in the underlying material.
In some places these slowly permeable layers are silt de-
posits that were apparently laid down in very still water,
and in others they are glacial till upon which the water-
laid deposit rests. The depth to calcareous material ranges
from as little as 24 inches to as much as 40 inches in dif-
ferent places. Generally, free lime is shallowest where
Phelps soils are associated with Palmyra soils, and deepest
where they are associated with Howard soils. As the
depth to lime increases, acidity in the upper part of the
soil also increases. If unlimed, Phelps soils are strongly
acid, about pH 5.5, where they merge with the more acid
Braceville soils. In the driest parts, where they merge
with the well-drained Howard or Palmyra soils, mottling
is lacking in the uppermost 18 to 20 inches. In the wettest
parts, where Phelps soils merge with the somewhat poorly
drained Fredon soils, the soil is mottled from the plowed
layer downward.

During April, water stands within 6 inches of the sur-
face for a moderate period after each rain. It falls to a
depth near 20 inches during rainless periods. At this time
of year, 4 to 6 consecutive drying days are needed before
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the soil can be plowed. During May, free water stands
above 15 inches for only short periods and falls during
very dry periods to 40 inches or more. At this time of
year, 2 to 4 drying days are needed before the soil can be
cultivated. During June, the water table is high pe-
riodically but falls rapidly, and 1 or 2 drying days will
generally permit cultivation. :

The depth of the root zone is controlled by the depth of
the highest slowly permeable layer or by the water table
that is perched above it. Generally, this depth is between
15 and 24 inches. This thickness of soil will hold 3 to 5
. inches of water that plants can use. These values are not
significant in the early part of the season when the soil is
frequently saturated. During very dry periods of mid-
summer, however, drought damage is likely to result in
shallow rooting. Phelps soils do not dry so quickly as
the associated Howard or Palmyra soils, but after free
water disappears from the soil, crops show moisture defi-
ciency after 10 days without rain.

Phelps soils have a low to moderate lime requirement.
In some areas, mainly those associated with Palmyra soils,
they are nearly neutral at the surface and require no lime.
In most other places they are medium acid. - The plowed
layer has a capacity to absorb bases equal to the amounts
supplied by 7 to 13 tons of ground limestone per acre. An
unlimed plowed layer needs from none to as much as 4
tons of ground limestone per acre to raise the pH to a value
near 7.0. If the surface soil has been limed previously to
pH 6.0, the requirement is 114 to 3 tons of ground lime-
stone. Phelps soils have medium potassium reserve and
phosphorus-supplying power. Phelps soils are less desir-
able for crops than are the associated well-drained soils in
gravelly material. They are about as desirable, however,
as many of the soils on the uplands. .

Phelps gravelly silt loam, 0 to 3 percent slopes
{PhA).—This soil represents the wetter two-thirds of the
drainage range for the series. In places it receives surface
wash from adjacent higher lying soils and has a dark-
colored surface soil 10 to 12 inches thick. Included in
the areas mapped, because of the small total acreage, are
a few spots that resemble Phelps soils and are only 36
inches thick over lake-laid clay. Also included are small
knolls of Howard and Palmyra soils and spots of the
somewhat poorly drained Halsey soils.

This soil is suited to crops, pasture, or forest. It is less
well suited to deep-rooted crops than are the associated
well-drained soils. Its nonagricultural uses are limited
mainly to those that do not require dry sites; some areas
are used for house sites, though they present some water
problems. Some areas are suitable sites for dugout ponds;
careful investigation, however, is necessary to determine
the possibility of leakage through permeable layers.

Much of this soil can be drained feasibly by ditches or
tile. If adequate drainage can be established, this soil
can be significantly improved and some of it can be made
about as productive as any soil in the county. It has essen-
tially no erosion problem. (Capability unit IIw-1; wood-
land suitability group 2)

Phelps gravelly silt loam, 3 to 8 percent slopes
{PhB).—In most areas this soil is representative of the driest
one-third of the drainage range for the series, but in some
areas it receives seepage water from higher lying soils and
is within the wetter half of the drainage range. Gener-
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ally, it is unmottled or is only faintly mottled immediately
below the plowed layer.

This gently sloping soil is mainly in lower lying posi-
tions than are the adjacent Howard and Palmyra soils.
It commonly lies between these soils and wetter soils in
the middle of the valley. A few spots over lake-laid clay
that resemble Phelps soils have been included in the
mapped areas because of the small total acreage. Also
included are spots of the somewhat poorly drained Fredon
soils and small knolls of Howaid and Palmyra soils.

This soil is suited to crops, pasture, or forest. It is
somewhat better suited to crops that are sensitive to wet-
ness than is Phelps gravelly silt loam, 0 to 3 percent slopes.
Moderate to slight wetness limits the suitability of this
soil somewhat for nonagricultural uses, but it is generally
more suitable for housing sites than is Phelps gravelly silt
loam, 0 to 3 percent slopes.

Fertilization is needed for good yields. Liming is mod-
erately important in some areas but may not be needed in
others. Some areas can be drained; some can be pro-
tected from runoft of adjacent areas by diversion terraces.
The erosion problem is slight. Nevertheless, some long
slopes should be cultivated on the contour or stripcropped.
(Capability unit ITe-5; woodland suitability group 2)

Red Hook Series

The Red Hook series consists of deep, somewhat poorly
drained, medium-textured soils that formed in poorly
sorted glacial outwash. This material was derived mainly
from sandstone, siltstone, and shale and contains little
lime. Reaction is medium to strongly acid. Free lime
occurs only deep in the substratum.

Red Hook soils occupy low-lying positions in associa-
tion with ‘Chenango and Braceville soils on glacial out-
wash terraces. They also occur as wet areas at the edge of
alluvial fans where the gravelly material is thin over
slowly permeable till or lake-laid clay. These soils are
not extensive in Tompkins County.

Red Hook soils have four principal parts: (1) a
plowed layer of very dark grayish-brown silt loam or
gravelly silt loam; (2) a thin upper subsoil of light
brownish-gray gravelly silt loam that has prominent yel-
lowish-brown mottles; (3) a lower subsoil of strongly
mottled light olive-brown or light brownish-gray gravelly
silt loam that is more dense and firm than the material
above it; and (4) poorly sorted layers consisting of gravel
and sand and some silt. =

The plowed layer is 6 to 10 inches thick in most fields.
It is 5 to 8 percent organic matter. Its very dark grayish-
brown color, an indication of high organic-matter content,
is also associated with wetness and slow decomposition of
the organic material. This layer is friable and porous.
It is permeable to roots and water and has good water-
holding capacity. It is medium to strongly acid. It has
only medium capacity to supply phosphorus and
potassium.

The upper part of the subsoil extends to a depth between
12 and 16 inches. Its mottles and light brownish-gray
color are evidence of alternate wetness and dryness. The
material is porous and friable; roots can penetrate it when
it is not saturated. It has good water-holding capacity.
This layer, like the surface soil, is medium to strongly
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acid and has only medium capacity to supply phosphorus
and potassium.

The lower part of the subsoil extends to a depth between
25 and 86 inches. Its denseness restricts permeability.
Its mottling shows that it is aerated at times, but its gray-
ness shows that it is saturated for long periods. Few roots
penetrate this layer.

The. layers in the substratum generally are permeable
to water, but they are underlain at some depth by slowly
permeable glacial till or lake deposits. Where Red Hook
soils lie in closed basins, water stands in these layers at
some depth throughout most of the year.

The original deposits from which these soils formed con-
sisted of sand, gravel, and silt in layers that ranged widely
in proportion and thickness from area to area. The tex-
ture of Red Hook soils is correspondingly variable. The
amount of gravel is mainly less than that in the better
drained Chenango and Braceville soils of the same catena.
The upper part of the soil is typically medium to strongly
acid, but it is medium to slightly acid where Red Hook
soils intergrade to the poorly dramed Halsey soils.

Free water stands in the Red Hook soils late in spring.
During April, it is frequently within 4 inches of the sur-
face during rainy periods, but falls to a depth of 15 inches
or slightly more during dry periods. At this time of year,
5 to 8 consecutive drying days are generally needed before
the soil can be plowed. During May, free water is within
8 inches of the surface for only short periods, and it falls to
20 inches during rainless periods. At this time of year,
4 to 6 drying days are generally needed before the soil can
be plowed. During June, the water table rises after heavy
rains but falls moderately rapidly, and 2 to 3 drying days
will generally permit tillage.

In undrained soils, the Toots-of most crops can develop
only in the plowed layer during spring and early midsum-
mer, but as the season progresses and the water recedes,
they penetrate to a depth of 15 to 18 inches. This volume
of soil will hold 3 to 414 inches of available water. Such
values, which are not very significant during the early part
of the season, indicate the limited capacity of these soils
to supply water during the dry periods of midsummer.
These soils receive runoff from adjacent land during heavy
rains and therefore have more water available in midsum-
mer than is indicated by average rainfall. During ex-
tended drought, they commonly show lack of moisture for
growing crops within 2 weeks after the time when free
water disappears from the lower part of the subsoil.

The plowed layer has a moderately high capacity to ab-
sorb bases, equal to the amount supplied by 9 to 14 tons of
ground limestone per acre. In unlimed soils this capacity
1s only 80 to 50 percent filled. An unlimed surface soil
needs from 38 to 7 tons of ground limestone per acre to raise
the pH to a value near 7.0. If the soils have been limed
previously to pH 6.0, the requirement is 2 to 3 tons of
ground limestone. The root zone has only medium
capacity to supply potassium and phosphorus. The sub-
soil has a medium potassium reserve.

If undrained, Red Hook soils have very severe limita-
tions because of wetness. Some areas can be drained.
The drained soils can be productive of many kinds of crops,
including vegetables.

Red Hook gravelly silt loam, 0 to 5 percent slopes
(RhA}.—This is the only Red Hook soil mapped in Tomp-
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kins County. It is typical of the soils described for the
series.

It occupies level or gently sloping, low-lying areas adja-
cent to the Chenango soils of terraces in the valleys or to
the margins of alluvial fans on which there are Chenango
soils. It commonly receives seepage water. Ordinarily,
the slope is less than 8 percent, but in a few areas it is 4 or
5 percent. A

This soil is suited to crops, pasture, or forest. Wetness
restricts the choice of crops. Some areas can be drained
and would then be suited to vegetables and to the crops
commonly grown in support of dairying. This soil is too
wet for many nonagricultural uses. In places it is snitable
for wildlife marshes and dugout ponds.

Drainage is the main need. Adequate outlets are un-
available in some areas. If adequately drained, this soil
is potentially productive. Potential production can be
realized, however, only if the soil is adequately limed and
fertilized. (Capability unit ITIw-1; woodland suitability
group 9a)

Rhinebeck Series

The Rhinebeck series consists of deep, somewhat poorly
drained, fine-textured soils that formed in clayey, calcar-
eous lake deposits. These soils are medium acid to neutral
in the upper part and caleareous in the substratum. Wet-
ness and fine texture are the important limitations.

Rhinebeck soils occur in valleys once occupied by glacial
lakes. They are mainly uniformly gently sloping, 1n con-
trast to Madalin soils, which occupy associated flat places
and depressions. Water accumulates on these soils. In
some areas excess water results from slow runoft on slowly
permeable material. In other areas, runoff is moderate
but excess water flows from higher adjacent land. The
moderately well drained Hudson soils occupy the dis-
tinctly convex knolls and the landforms dissected by
streams within areas of these soils. Where the lake de-
posit is most silty, Rhinebeck soils join Niagara soils;
where it is thin over till, they join Ovid soils.

Uneroded Rhinebeck soils have four distinet parts: (1)
a plowed layer of dark grayish-brown heavy silt loam;
(2) a thin leached layer of strongly mottled grayish-
brown and yellowish-brown silt loam; (3) a layer, in
which clay has accumulated, that is strongly mottled brown
or olive-brown silty clay loam or silty clay; (4) a thick
layer of dark grayish-brown silty clay separated by thin
layers of silt.

The 7- to 10-inch plowed layer in uneroded fields is 314
to 6 percent organic matter and is moderately well supplied
with total nitrogen. It is porous and permeable to roots,
air, and water in well-managed fields. If the organic-
matter content is reduced by intensive cropping or by
erosion, this layer loses much of its porosity. It is fine
textured enough that it forms hard clods if the soil is
plowed too wet or too dry. If unlimed, it is medium acid
to neutral. It has a very high reserve of potassium. Its
phosphorus-supplying power is medium. Nitrogen is in
good supply, but wetness and coldness, especially in the
spring, limits its release for use by plants.

The thin leached layer is present only if the soil has not
been eroded or has not been plowed deeply. It is mainly
only 2 or 8 inches thick. Its lower boundary ordinarily
lies at a depth between 11 and 13 inches. In texture,
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Figure 21.—Profile of Rhinebeck silt loam showing dark-colored
surface soil, grayish leached iom_el, and coarse blocky and clayey
subsoil.

reaction, and content of mineral nutrients it is similar t6
the plowed layer, but it is low in organic-matter content.
It is moderately permeable to roots and water. Its
mottling shows that it is alternately wet and dry.

The clayey subsoil extends to a depth that ranges from
24 to 36 inches in different areas. It is arranged in large
blocks (fig. 21). Roots penetrate between blocks, and in
the upper half of this layer, some go into the blocks. The
strongly expressed mottling shows that this part of the
soil is saturated frequently. This layer is moderately
slowly permeable to water. It is nearly neutral in most
places. It has a very high reserve of potassium. Its
phosphorus-supplying power is medium.

The layers of clay and silt in the substratum are very
slowly permeable to water. Roots of deep-rooted plants
may penetrate in places, but they extend only short dis-
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tances. This material is poorly aerated. It contains free
lime.

Rhinebeck soils in Tompkins County intergrade to the
more silty Niagara soils.” In these places the subsoil is
commonly about 30 percent clay and contains layers of
silt.  Where the sediments are finest, the substratum
contains a few thin layers of silt and the subsoil is nearly
60 percent clay. 1In some places there is a relatively thick
silt deposit on the surface and the subsoil lies below 15
inches. Layers of reddish-colored clay occur within the
lake deposits in some places, especially in Cayuga Valley.
In places spots of this reddish material appear at the sur-
face. These spots are inclusions of Odessa soils, which are
not extensive enough to be mapped separately in Tompkins
County. TLocally the lake deposits are thin, and cal-
careous glacial till may be found at a depth of only 36
inches. In these places Rhinebeck soils intergrade to Ovid
soils.

Rhinebeck soils are saturated when frost leaves the
ground in spring. During April, free water stands at
or near the surface during rainy periods but falls to a
depth of 15 inches after several days of drying. At this
time of year, 5 to 8 consecutive drying days are generally
needed before the soil can be plowed.” During May, free
water frequently stands within 8 inches of the surface
but falls to a depth of more than 20 inches after several
days without rain. At thistime of year, 4 to 6 consecutive
drying days are needed before tillage. During June, free
water stands near the surface during very wet periods but
falls quickly after rains, and 2 to 3 consecutive drying
days generally permit tillage.

Although some plant roots penetrate the soil to a depth
of 3 feet, most roots are concentrated in the topmost 18 to
24 inches. This volume of soil holds between 3 and 4
inches of water available to plants. Crops, however, show
effects of drought when one-half to two-thirds of this
amount has been lost. Available moisture capacity is
not meaningful on these soils except during the dry mid-
summer, when crops show serious moisture stress after
a week or 10 days without rain.

The plowed layer of uneroded soils is moderately well
supplied with organic matter and nitrogen. Nitrogen
is released slowly, however, and most crops respond to
nitrogen fertilizer, especially in spring. In most areas
the plowed layer has a capacity to absorb bases equal to
the amount supplied by 10 to 15 tons of ground limestone
per acre. In some places these soils are nearly neutral
and need no lime. In others they are medium acid and
need as much as 4 tons of ground limestone per acre to
raise the pH to a value near 7.0. If the surface soil
has been Timed previously to pH 6.0, the requirement is
2 to 3 tons of ground limestone. The reserve supply of
potassium is very high, though quickly available potassium
is limiting in some places.  Shallow-rooted crops, espe-
cially, may respond to potassium fertilization. The phos-
phorus-supplying power is only medium.

Rhinebeck soils are among the more fertile soils-of the
county, but wetness, erodibility, and problems of tilth are
important limitations.

Rhinebeck silt loam, 0 to 2 percent slopes [RkA).—This
soil represents the wetter half of the drainage range for
the series. It is nearly level and has slow runoff. It re-
ceives little water from adjacent land. Its surface soil
is the darkest colored and the highest in organic-matter .
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content of any of the Rhinebeck soils. The subsoil is the
most highly mottled. ‘ ' )

This soil is associated with more strongly sloping Rhine-
beck soils, with the moderately well drained Hudson soils,
and with the poorly drained Madalin soils. Some areas
are moderately large. Slight depressions or flat places
where water accumulates and where the surface soil is
very dark colored are noticeable in plowed fields. These
spots are inclusions of Madalin soils. Though these in-
cluded soils commonly occupy less than 5 percent of the
delineated areas, they ave important in the timing of field
operations in spring.

This Rhinebeck soil is suited to crops, pasture, or forest,

but its suitability for crops is restricted by wetness and
by its fine texture. It is not well suited to most vegetable
crops. Water-tolerant varieties of legumes may be grown
for hay or pasture. Corn and small grains are grown
successfully, but wetness limits yields in some years. Some
areas are suitable sites for ponds. Some areas are used for
housing, but they present important water problems. The
instability of the material should be considered if this
soil is used for some kinds of construction.

Wetness is the most important limitation. Tile must be
closely spaced to be effective. Somie fields can be improved
by tile draining only the wettest inclusions. Some fields
can be improved by appropriate surface drains or by
diversion of water. Bedding has been used on some areas.
Erosion is not a problem. Nitrogen fertilization is im-
portant for good yields, and phosphorus is required.
Though the reserve supply of potassium is very high in
the subsoil, shallow-rooted crops, especially, may respond
to potassium fertilization. (Capability unit IITw-3;
woodland suitability group 11a)

Rhinebeck silt loam, 2 to 6 percent slopes (RkB).—This
soil is in the middle half of the wetness range for the se-
ries. It generally receives some runoff from adjacent
land, but its slope is uniform and has enough gradient,
that some water is removed as runoff. The thin leached
layer described for the series has been mixed with the
plowed layer in most places. Thin remnants of it may be
found in spots within fields. _

This soil is associated with other Rhinebeck soils; with
Hudson soils, which occupy convex knells and dissected
landforms; and with the dark-colored Madalin soils, which
occupy slight depressions. The poorly drained Madalin
soils also commonly occur as strips in long, narrow depres-
sions, in which water runs during rains. These strips are
too small to be mapped separately, but they are important
because they determine the timing of field operations in
spring. Also included are moderately eroded spots, which
total about 150 acres, where the surface soil is predomi-
nantly silty clay loam. Similar spots may be found on
small knolls in some other areas.

This soil is suited to crops, pasture, or forest. Its wet-
ness and fine texture limit its suitability for intensively
cultivated crops, such as vegetables. Corn, small grains,
and hay are commonly grown. Wetness and instability
of the soil material also limit its suitability for many non-
agricultural purposes. Some areas contain suitable sites
for ponds.

Wetness is the most-important limitation, and drainage
is difficult to establish. Surface structures, such as open
ditches and diversion terraces, are eflective in some areas.
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Wet spots may be improved by tiling. Systematic tile
drainage is expensive because close spacing is required in
these slowly permeable aveas.

This soil is erodible, and there is a slight risk of erosion,
even on gentle slopes. Consequently, contour or cross-
slope tillage and contour strips are suitable practices for
some fields. Like other Rhinebeck soils, this soil particu-
larly needs applications of nitrogen and phosphorus.
Some crops may respond to potassium fertilizer. A few
arveas need lime. (Capability unit IITw—4; woodland
suitability group 11a)

Rhinebeck silty clay loam, 6 to 12 percent slopes,
eroded (RnC3).—This soil is fine textured, sloping, and
somewhat poorly drained. Much of its original surface
soil has been removed by erosion. The uneroded soil
represents the better drained half of the drainage range
for the series. Runoff from the moderate slopes con-
tributes to the relative dryness of the areas, as compared
with other Rhinebeck soils. The runoff also caused ero-
sion, but the amount of soil removed has not been uniform.
On as much as 75 percent of most areas, enough material
has been removed that the plow has mixed the remaining
surface soil with part of the more clayey subsoil. As a
result, the plowed layer is finer textured, lower in organic-
matter content, and more difficult to cultivate than the one
less affected by erosion. Little erosion has ocurred on the
more gently sloping parts of these same areas. In some
places material eroded from adjacent parts has been de-
posited on the surface.

This soil commonly lies below and adjacent, to the better
drained Hudson soils, from which it receives runoff. It
also receives water from Rhinebeck soils in higher posi- |
tions. Slopes are mainly uniform or slightly convex.
Small drainways in which water is concentrated during
rains are present in many areas and control the timing
of work in spring.

This soil 1s snited to crops, if some restriction is placed
on the cropping system. It is also suited to pasture and
forest. Moderate wetness is a limitation for many non-
agricultural uses. Instability of the soil material should
be considered for many kinds of construction.

If this soil is used for crops, it is advisable to maintain
sod-forming crops as much of the time as feasible. The
soil should be plowed in strips across the slope in such a
way as to leave buffer strips of sod to control erosion.
Drainways should be maintained in permanent sod.
Structures to divert water from adjacent higher land are
helpful in some areas. Tile drains that remove water from
wet spots can improve many of the areas. The need for
nitrogen and phosphorus 1s outstanding. Nitrogen is
especially important because much of the reserve supply
has been lost. Though the potassium reserve is very high,
quickly available forms may be limiting for some crops.
This soil is generally less acid than the uneroded Rhine-
beck soils, but in places it needs moderate amounts of
lime. (Capability unit IVe-6; woodland suitability
group 11b) '

Rock Outcrop (Ro)

This miscellaneous land type consists of rock ledges,
many of which have vertical walls, and gorges in bedrock
of various kinds. The mapped areas also include steep
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slopes of unweathered bedrock that have little or no soil
material and support very poor vegetation. These areas
are mainly suited to wildlife and recreation. (Capability
unit VIIIs-1; woodland suitability group 16)

Sloan Series

The Sloan series consists of deep, very poorly drained,
medium to moderately fine textured soils in recent allu-
vium that is neutral or calcareous. These soils typically
have a surface soil of mucky silt loam over a gray, strongly
reduced subsoil. They occupy low-lying bottom lands
or slackwater areas on flood plains and are closely asso-
ciated with the poorly drained Wayland soils. Some
are in the abandoned meanders of streams. These soils
are in the region of high-lime soils on the uplands and
terraces. The well drained and moderately well drained
Genesee and Eel soils occupy nearby areas on’first hottoms.

Sloan soils have three principal. parts in places that
have ‘been-pastured: (1) a surface soil of nearly black
mucky silt loam; (2) a subsoil of gray silt loam that is
unmottled in the upper part but highly mottled in the
lower part; and (3) layers of gray sand, silt, and gravel.

The nearly black color of the surface soil results from
high organic-matter content (10 to 20 percent in most
pastured areas). In forested areas the topmost 3 to 6
inches is muck: Roots of trees growing on these areas are
ordinarily in this layer. The surface soil ranges in thick-
ness from as little as 8 inches to as much as 18 mches where
it has not received deposits of eroded material from
adjacent land.

The upper part of the subsoil is gray and is nearly free
of mottles in most places. The lower part has many mot-
tles on a gray matrix. The texture is generally silt loam,
but in some places it is silty clay loam. In places the sub-
soil contains layers of silty clay loam, and in areas associ-
ated with lacustrine sediments, it contains layers of silty
clay. It extends to a depth of 30 to 48 inches. The reac-
tion is nentral.

The substratum consists of layers of sand, silt, and
gravel, the proportions of which vary widely within the
same area. The substratum is almost permanently sat-
urated with water, is light gray in color, and in many
places has few mottles. It is neutral in the uppermost
part. It is calcareous below 86 inches in most areas.

Sloan soils are saturated from the surface downward
during most of April and May. The water table recedes
periodically as the season progresses, but it vises to the
surface after each major rain. It may recede quickly after
a rain during very dry periods of midsummer or it may
stand at or near the surface most of the time during wet
seasons. '

Because of the high organic-matter content, the capacity
of the surface soil to absorb bases is very high, an amount
equal to that supplied by 14 to 20 tons of ground limestone
in the topmost 8 inches of an acre. In most places this
capacity is 70 to 80 percent filled. The supply of potas-
sium is high, and the supply of phosphorus is medium.
The supply of total nitrogen is high, but the nitrogen is
very slowly available. Wetness is a major limiting factor.

Sloan soils in Tompkins County were mapped only in
an undifferentiated unit with Wayland soils.
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Tioga Series

The Tioga series consists of deep, well-drained, medium-
textured soils. These are young soils that are just begin-
ning to develop in recent alluvium on first bottoms. They
resemble Genesee soils, but they are strongly acid
throughout.

Tioga soils occupy the best-drained positions on the first
bottoms in the southern part of the county where the soils
on the uplands are strongly acid. They are associated
with the moderately well drained Middlebury soils, the
poorly drained Holly soils, and the very poorly drained
Papakating soils. The total acreage is small in Tompkins
County. Most areas are intermingled with areas of
Middlebury soils.

Tioga soils have three principal parts: (1) a surface
soil of grayish-brown to dark grayish-brown silt loam;
(2) a subsoil of pale-brown or brown silt loam that is free
of mottles; and (3) a substratum that consists of layers
of grayish-brown to light brownish-gray silt loam, loain,
gravel, and sand.

The plowed layer is 6 to 10 inches thick in most fields.
Its dark or very dark color is associated with 4 to 6 percent
organic-matter content. The material is porous, is easily
penetrated by roots, and is permeable to air and water.
If unlimed, it is strongly acid.

The lack of mottles 1n the subsoil indicates that this layer
is not saturated for Jong periods. It is permeable material
that is easily penetrated by roots and has good water-hold-
ing capacity. It is'strongly acid but has medium capacity
to supply potassium and phosphorus. This layer extends
to a depth of 24 to 36 inches.

The substratum consists of layers-of silt loam, gravel,
sand, and loam that vary from place to place in proportion
and arrangement. This material is commonly strongly
acid, but acidity decreases with depth. .

The surface soil is mainly silt loam, but in some areas
it is gravelly loam. The subsoil in some areas contains
layers of gravelly material, and in some of the highest posi-
tions it is slightly browner than in areas that are flooded
frequently. Though reaction is mainly strongly acid, it
is only medium acid in the subsoil where Tioga soils inter-
grade to Genesee soils.

Although most of these soils are subject to flooding
very early in spring, free water is present in the topmost
2 feet, for only short periods after rains during April and
May. From 3 to 5 consecutive drying days are needed
during April before the soil can be plowed. During May,
2 or 3 consecutive drying days will permit cultivation, and
during June, 1 or 2 drymg days are adequate.

Deep-rooted plants can use the topmost 40 inches in these
very porous soils. This volume of soil holds betiveen 6 and
8 inches of water that plants can use. Consequently, Tioga
soils are among those that supply the greatest amounts of
water during dry periods. Though moisture deficiency is
sometimes apparent, the frequency of extreme damage to
crops is much less than on most other soils of the county.
The ability to supply moisture is only moderate in areas
that contain large amounts of gravel.

Tioga soils are strongly acid. The surface soil can
absorb bases in an amount equal to that supplied by 8 to
12 tons of ground limestone per acre. If unlimed, its
capacity is commonly only 30 percent filled. An unlimed
surface soil needs 3 to 6 tons of ground limestone per acre
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to raise the pH to a value near 7.0. If the soils have been
limed previously to pH 6.0, the requirement is 2 to 3 tons
of ground limestone per acre. Tioga soils have a mod-
erately large supply of total nitrogen, but they release 1t
slowly enough that most crops respond markedly to ni-
trogen fertilization. They have medium capacity to sup-
ply potassium and phosphorus. They are among the most
‘productive.soils-of-the county. for a.wide variety of crops.

Tioga soils in Tompkins County were mapped only in
an undifferentiated unit with Middlebury soils.

Tuller Series

The Tuller series consists of poorly drained to somewhat
poorly drained loamy soils that are only moderately deep
to bedrock. These soils, like the well-drained Lordstown
soils, formed in channery or flaggy loamy material. This
material appears to be crushed and broken rock that has
been moved very short distances. The depth to bedrock
is typically less than 24 inches, but it may be more than 30
inches locally.

Tuller soils typically occupy nearly level to gently slop-
ing hilltops in the southern Eart of the county. They lie at
higher elevations than do Lordstown soils, which occupy
the steep slopes of valley sides. They are closely asso-
ciated with Mardin, Volusia, and Chippewa soils on the
hilltops. _

Cultivated Tuller soils have three principal parts: (1)
a plowed layer of dark grayish-brown channery or flaggy
silt loam; (2) a subsoil of grayish-brown, strongly mottled
channery heavy silt loam; and (3) a 2- to 3-inch layer of
weathered rock material immediately over hard rock.

The plowed layer is loamy, porous, and strongly or ver,
strongly acid. It is filled with flat stone fragments, which
interfere seriously with tillage in some places. Thislayer
typically is 4 to 7 percent organic matter and is correspond-
ingly high in total nitrogen. It is strongly or very
strongly acid and has medium phosphorus- and potassium-
supplying powers.

The subsoil is grayish-brown channery silt loam strong-
ly mottled with yellowish brown and gray. The grayish
colors and strong mottling show that it is wet for extended
periods but is dry at some seasons of the year. This
layer is strongly or very strongly acid in most places.
Tt is suited physically to root development if it is not
saturated.

Tn most places there is a 2- to 8-inch layer of weathered
shale or firm, grayish-brown material among the mass of
broken rock fragments immediately above the hard-rock
surface. This layer is typically encountered at a depth
between 20 and 24 inches. Where bedrock is no more than
14 inches below the surface, the firm layer is very thin.

The depth to bedrock ranges from as little as 14 to as
much as 24 inches. The range in wetness includes the wet-
ter half of the somewhat poor drainage class and most of
the poor drainage class.

From the time frost leaves the ground until May, free
water stands within 15 inches of the surface most of the
time. During May, these soils may be saturated within 6
inches of the surface after a soaking rain but may not have
free water above the bedrock surface after extended pe-
riods without rain. The soils can rarely be plowed during
April, when 6 to 10 consecutive drying days are needed
before the soil will bear machinery. During May, 4 to 8
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drying days will permit tillage in most areas. During
midsummer, these soils may become very dry. They can
hold 2 to 5 inches of water, depending largely upon the
depth to bedrock: Crops show moisture stress after 8 to
12 rainless days at this time of year.

Tuller soils are typically strongly or very strongly acid.
The subsoil, however, may be medium or slightly acid in
some areas adjacent to Lrie soils. The surface soil can
absorb bases in an amount equal to that supplied by 8 to 12
tons of ground limestone per acre. On an unlimed soil
from 4 to 8 tons of ground limestone per acre typically is
needed to raise the pH to a value near 7.0. From 114 to
3 tons are needed to raise the pH from 6.0 to 7.0. Though
the surface soil is moderately high in total nitrogen, nitro-
gen is released very slowly. Available phosphorus is me-
dium. The potassium-supplying power is medium.

Wetness early in the season, droughtiness in summer,
shallowness to bedrock, and relatively low fertility limit
the suitability of this soil. The deepest areas have been
mapped as Tuller channery silt loam, 0 to 6 percent slopes;
those less than 18 inches over bedrock are mapped with
Lordstown and Ovid soils in an undifferentiated unit.

Tuller channery silt loam, 0 to 6 percent slopes
{TeA).—This is the deepest soil of the Tuller series. It is
ordinarily between 18 and 24 inches thick, but in places it
is as thick as 80 inches. Where the depth to bedrock
exceeds 24 inches, a thin fragipan is present and the soil
in_tiargrades to a moderately deep Volusia or Chippewa
soil.

The surface is nearly level or gently sloping and has few
irregularities. Slight depressions are significantly wetter
than adjacent parts, however, and the range of wetness
within single areas may include more than one drainage
class. Included in the mapped areas are spots less than 18
inches thick over bedrock and small areas of deeper
Volusia and Chippewa soils. This soil is mainly channery
or flaggy, but some spots have few fragments on the sur-
face. These spots are more clayey than is typical of
Tuller soils and resemble Allis soils, which were not
mapped in Tompkins County.

In Tompkins County this soil is mainly idle or in forest;
a small acreage is pastured. Its capabilities for pasture
or cropland are limited. Itis not well suited to intertilled
crops or small grains, but it is moderately productive of
hay. Both wetness and shallowness are limitations for
most nonagricultural uses.

This soil requires liberal liming and fertilization with
phosphate and potash for even moderate yields of hay
or pasture crops. Improvement of drainage is very dif-’
ficult because of shallowness to bedrock; only the simplest
forms of surface drainage are feasible on most areas. If
these soils are reforested, species tolerant of wetness should
be selected. (Capability unit IVw—4; woodland suitabil-
ity group 15)

Valois Series

The Valois series consists of deep, well-drained, medium-
textured soils formed in low-lime glacial till. A weakly
developed fragipan occurs at a depth of 2 to 8 feet. The
soil over the pan is strongly acid; the fragipan is slightly
acid or neutral. '

Valois soils occupy steep lower valley slopes in close
association with Bath soils. They also occupy rounded
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knolls in valleys and are closely associated with the porous,
rapidly permeable Howard soils in gravel deposits. The
‘moderately well drained Langford soils occupy adjacent
areas that have less runoff. The somewhat poorly drained
Erie soils are on associated long, uniform gentle slopes
that receive runoff from adjacent land. The poorly
drained Ellery soils and the very poorly drained Alden
soils occur in level areas and in depressions. Valois soils
are a minor part of most of these Iandscapes, but they are
dominant in some fields.

Cultivated Valois soils have four distinct parts: (1)
a plowed layer of dark grayish-brown gravelly silt loam;
(2) a thick subsoil of yellowish-brown gravelly silt loam,
free of mottles; (3) a slightly firm to firm fragipan of
dark grayish-brown gravelly silt loam that is moderately
to slowly permeable; and (4) a firm to slightly firm sub-
stratum of dark grayish-brown, weakly calcareous, grav-
elly loam glacial till.

Valois soils differ from the assoicated Bath soils in that
they have a thicker permeable layer over a weak fragipan,
as compared with the strong pan of Bath soils. Langford
soils have a thinner permeable layer that is mottled i the
lower part and rests on a strong fragipan. The yellowish-
brown subsoil of Valois soils contrasts sharply with the
grayish-brown, mottled subsoil of Erie and Ellery soils.

The plowed layer contains small stones and gravel, which
are troublesome but do not prohibit tillage. The organic-
matter content is moderately high (8 to 6 percent in most
areas) and contributes to the dark color and good struc-
ture of the loamy material. Consequently, this layer is
porous and friable if it has not been eroded or subjected
to Infensive cropping. It is strongly or very strongly acid
and has only a medium supply of mineral nutrients but is
physically good for root development.

The yellowish-brown subsoil in uneroded areas extends
to a depth of 24 to 30 inches. It is soft, porous gravelly
silt loam and is much lower in organic-matter content than
is the plowed layer. Although it is strongly or very
strongly acid, it is physically an excellent medium for root
development.

The fragipan is slightly firm to firm gravelly silt loam
and extends to a depth between 814 and 5 fest. It has
vertical cracks 6 to 18 inches apart which are filled with
pale-brown silty material. Water moves laterally in these
cracks when the soil is very wet. The upper part of the

pan is only medium or slightly acid; the lower part is

nearly neutral. Deep-rooted plants derive some nutrients
and water from the fragipan, but the amounts are small
for most crops.

The glacial till below the fragipan is neutral or weakly
calcareous. Roots ordinarily cannot reach it. The tex-
ture ranges from fairly dense to loose very gravelly loam
orsilt loam. Gravelly and san dy lenses are common where
Valois soils are closely associated with Howard soils in the
valleys.

. Free water stands above the fragipan, mainly below 20
inches, when frost first leaves the ground in spring. Gen-
erally, the soil can be plowed after 8 or 4 consecutive dry-
ing days during April and the early part of May. After
the middle of May, free water stands above the fragipan
for only short periods after rains, and 2 or 3 consecutive
drying days are enough to permit tillage. From the early
part of June, the soil can be tilled after 1 or 2 drying days.
Rooting generally occurs within a depth of 9 to 3 feet.
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This volume of soil holds between 4 and 6 inches of water
available to plants. Plant growth is reduced when 3 to 4
inches of this amount has been used.

Valois soils do not supply large amounts of available
plant nutrients, but crops on them respond well to fer-
tilizers and lime. The total nitrogen content is moderately
high. In spring, however, the soil is too cold to release
an adequate amount of nitrogen. In midsummer, it re-
leases moderately large amounts but the demands of plants
are also very high. Consequently, crops generally respond
to nitrogen fertilization if other conditions are favorable.
Phosphorus is available in only medium amounts, too small
for good yields; it is most deficient if the soils have not
been limed. The potassium-supplying power is medium;
enough potassium may be available to satisfy plant needs
for short periods, but the reserve supply, which is mainly
in the clay minerals, is only medium. Consequently, crops
soon use the easily available supply and potassium fer-
tilization is needed.

For the most part, the lack of lime is the greatest single

~ deficiency on Valois soils. The plowed layer has a cation-

exchange capacity equal to the amount supplied by 8 to 12
tons of ground limestone per acre. If unlimed, the plowed
layer has only 20 to 30 percent of this capacity filled, and
4 to 8 tons of ground limestone per acre are needed to
raise the pH to a value near 7.0.  If the soils have been
previously limed to pH 6.0, the requirement is 114 to 3
tons of ground limestone. ven soils limed to pH 7.0
need maintenance applications every 4 or 5 years.

Valois soils in Tompkins County were mapped in undif-
ferentiated units with Bath and Lansing soils, and in a
complex with Howard soils.

Volusia Series

The Volusia series consists of deep, strongly acid, some-
what poorly drained, medium-textured soils that have
formed in firm, slightly acid to medium acid glacial till.
A fragipan at a depth of 10 to 15 inches prevents penetra-
tion of water and roots. Wetness is an outstanding prob-
lem; strong acidity is a major limitation.

Volusia soils occupy nearly level to moderately steep,
uniform slopes on the uplands in the southern half of the
county. Because of their position, they either have slow
runoft or receive runoff from adjacent higher land. They
commonly occupy large areas and are the dominant soils
in a large proportion of the fields in the southern part
of the county. They are associated with the well-drained
Bath soils and the moderately well drained Mardin soils,
which produce runoff, and with the poorly drained Chip-
pewa soils and the very poorly drained Alden soils, on
which water accumulates. ~ Volusia soils occupy landforms
com]parable to those occupied by Erie soils but are gen-
erally at a higher elevation.

Volusia soils have four principal parts: (1) A plowed
layer of dark grayish-brown channery silt loam; (2) a
thin subsoil of channery silt loam that is very highly
mottled; (8) a thick, dense fragipan of channery silt
loam; and (4) the underlying firm, channery silt loam
glacial till. ‘

The plowed layer contains many small, flat stones that
are troublesome in tillage and in some harvesting opera-
tions. The moderately dark color indicates a moderately
high organic-matter content (mainly 4 to 7 percent).
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The total nitrogen content is correspondingly high. _This
layer is porous and is permeable to water. It is physically
a good medium for root development. It is strongly or
very strongly acid if unlimed. )

The layer between the plowed layer and the fragipan
is light olive-brown and dark grayish-brown channery
loam or silt loam highly mottled with yellowish-brown.
In uneroded soils, this Iayer is 4 to 6 inches thick. The
yellowish-brown iron stains are caused by alternate wet-
ness and dryness. Water stands above the fragipan after
each soaking rain. The soil material is moderately porous.
It is permeable to water, and roots can develop in it when
water does not exclude air. It isstrongly or very strongly
acid and can supply only moderate amounts of plant
nutrients.

The top of the fragipan is 10 to 15 inches below the sur-
face in uneroded areas. In eroded areas the plowed layer
commonly rests directly on the fragipan. Very narrow
cracks filled with gray silty material divide the pan into
sections 6 to 18 inches across. Roots may extend into the
cracks, but they commonly die after a long period of wet-
ness. Very few roots penetrate the dense sections between
cracks. The pan effectively stops downward movement of
water. In sloping areas water seeps downslope through
the permeable layers above the fragipan. The fragipan is
strongly or very strongly acid. It extends to a depth
of 4 to b feet.

The underlying glacial till is as dense as the fragipan.
The pH commonly increases with depth within the till.
The till is ealcareous in some places at a depth ranging
from 5 to as much as 15 feet.

The driest areas of Volusia soils merge with areas of
Mardin soils. In these places the depth to the fragipan
is typically about 15 inches and the material immediately
below the plowed layer may be slightly yellowish in color.
In nearly level areas Volusia soils intergrade to the poorly
drained Chippewa soils. In these areas the fragipan is
commonly 10 inches below the surface, the surface soil
is very dark grayish brown, and the layer between the
plowed layer and the fragipan is grayish in color and
18 very strongly mottled."

The amount of lime in the till increases slightly from the
hilltops to the valleys and from south to north. As it in-
creases, Volusia soils intergrade to Erie soils, and pH
in the fragipan increases with depth. Tuller soils occur
in the same general region but in places where bedrock lies
within 24 inches of the surface. In Volusia soils, the depth
to bedrock is at least 24 inches, and in most areas it is at
least 6 feet. Some areas have more than 20 feet of till
above the rock.

When frost leaves the ground in spring, Volusia soils are
typically saturated to within a very few inches of the sur-
face. During a 2-year study of Volusia soils, the water
table was within 5 inches of the surface 73 percent of the
time from the middle of March to the middle of April, and
within 10 inches of the surface 98 percent of this period.
Generally, the water table fluctuates between the surface
and the top of the fragipan until the end of April. By
the middle of May, it is within 10 inches of the surface only
after rains, but the soil just above the fragipan is saturated
most of the time. Data for the period from the middle of
May until the end of June show no water above the fragi-
pan 60 percent of the time but water within 5 inches of the
surface 16 percent of the time. These soils can ravely be

SOIL SURVEY SERIES 1961, NO. 25

plowed during April, for 6 to 8 consecutive drying days
are required, and such periods are rare. From 4to 7 days
of drying weather are required before cultivation in May.
During June, 2 to 4 consecutive drying days normally
permit tillage.

Though wetness is an outstanding limitation in spring,
drought can be a major factor during dry periods of mid-
summer. Roots can draw water from only 12 to 16 inches
of soil in most places. This volume of soil holds between
914 and 4 inches of water available for plants. Water
commonly saturates the layer above the fragipan for sev-
eral days after a heavy rain.

Strong acidity is the outstanding chemical limitation.
If uneroded, the surface layer can absorb bases in an
amount equal to that supplied by 9 to 13 tons of ground
limestone per acre. If unlimed, 1t commonly contains less
than 20 percent of this amount, and 5 to 9 tons of ground
limestone is needed to raise the pH to a value near 7.0.
If the plowed layer has been limed to pH 6.0, the require-
ment is 2 to 4 tons of ground limestone.

The total nitrogen supply is moderately high, but nitro-
gen, in forms that plants can use, is released very slowly.
Nitrogen fertilizer 1s essential for even moderate yields of
crops. The phosphorus-supplying power is medium; it
is inadequate for even moderate yields of crops. This de-
ficiency is greatest in unlimed soils. The potassium-sup-
plying power is only medium, and this is inadequate for
good yields of most crops. The quickly available reserve
of potassium may be adequate for young plants or for
rapidly growing plants for short periods. But potassium
is held mainly in the clay fraction of a soil, and Volusia
soils arve generally less than 25 percent clay. Conse-
quently, the supply of quickly available potassium is not
veplenished rapidly enough to sustain a good rate of
growth,

Volusia channery silt loam, 3 to 8 percent slopes
{VbB).—This soil is typical of the middle half of the drain-
age range for the series. The depth to the fragipan is
about 12 inches (fig. 22). The highly mottled layer be-
tween the plowed layer and the fragipan is 3 to 5 inches
thick.

This soil slopes mainly in one direction. The slope is
strong enough that runoff is a significant factor. In some
areas the slope is so nearly uniform that runoff moves
across the entire area. Most areas, however, have slight
undulations, and water moving on the surface is diverted
around slight rises, some only a foot high. The soil on-the
rises is typical of the drier half of the drainage range for
the series, and spots of the moderately well drained Mardin
soils may be included. The soil between the rises controls
use. In these places there commonly are small spots of
nearly level soils typical of the wettest part of the drainage
range for the Volusia series or of the driest part of the
range for the Chippewa series. In some places these wet
soils occur on long, very narrow strips on which water con-
centrates as it moves off the area.

Entire fields may consist of this soil. In many aveas this
soil is adjacent to Mardin soils and receives runoff from
them. In some places it is on gentle slopes at the foot of
steep or moderately steep hillsides dominated by Lords-
town soils. Runoff concentrates on these areas, and addi-
tional water from higher land accumulates. On hilltops
this soil intergrades to moderately deep Tuller soils. Com-
monly included in the areas mapped are small areas in
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Figure 22—Profile of Volysia channery silt loam.

which bedrock lies 8 to 4 feet below the surface. Also in-
cluded are some areas on the hilltops where the soils are
rich in shale and resemble the more clayey Hornell or Allis
soils, neither of which was mapped in this county.

This soil is used for crops, including corn, small grain,
and hay. Wetness limits 1ts suitability for crops that are
planted early in spring. For the most part, it is best
suited to sod-forming crops and pasture. It is also suited
to forest, though wetness limits its suitability for some
species. Red pine, for example, does very poorly. Some
areas can be used as sites for housing, but special devices
to remove-water are necessary. Suitability for use as sew-
age-disposal fields is severely limited.

Control of excess water is a major management need.
Many areas can be improved by diverting runoff from ad-
jacent higher land. Some areas can be improved by open-
ing shallow drainways from the lowest spots. In some
places tile can be used effectively to drain wet spots that
limit the use of an area, but systematic tiling of an entire
area is commonly not feasible, because tile would have to
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be very close together to give uniform drainage. Simple
structures that help remove water can be highly beneficial.
The slopes are steep enough, however, that erosion can be-
come a problem if such structures are built up and down
the slope.

As is typical of other Volusia soils, strong acidity and
moderate nutrient-supplying capacity are major limita-
tions. For the crops commonly grown, adequate liming is
the first need. Applications of nitrogen, phosphorus, and
potassium are necessary for even moderate yields, but if
the soil is not limed, these fertilizers are ineffective for
most crops. (Capability unit IIIw-6; woodland suita-
bility group 9a)

Volusia channery silt loam, 3 to 8 percent slopes,
eroded (VbB3).——This is a gently sloping to undulating
soll from which a significant part of the original surtface
soil has been removed by erosion. It is typical of the cen-
tral half of the drainage range for the series. KErosion has
affected from one-half to three-fourths of each area. The
uneroded portion has the features described for soils under
“Volusia Series.” The eroded portion has lost enough
soil that the plowed layer rests directly on the fragipan.
In some places the topmost few inches of the fragipan has
been incorporated in the plowed layer. The plowed layer
of the eroded parts is lighter colored than that of the un-
eroded part. The organic-matter content and the total
nitrogen content are lower. Roots are confined mainly to
the plowed layer, and the available reserve of moisture to
support plants during dry periods is only about 114 or 2
inches. '

Most areas of this soil occur where the surface is dis-
tinetly undulating and where slopes are near the upper
limit of the slope range. The eroded parts are mainly the
most strongly sloping. The more gently sloping 25 to 50
percent of most areas either is uneroded or has accumu-
lIated material from the eroded part. Some fields are
partly eroded and partly uneroded. Some of the most
strongly sloping parts are inclusions of eroded Mardin
soils.  Also mecluded in the areas mapped are small, flat
areas and long, very narvow strips along drainways. The
soils of these areas are typical of the wettest soils of the
Volusia series or the driest soils of the Chippewa series.
They commonly have 4 to 10 inches of eroded material
from adjacent areas deposited on the original surface.

This soil commonly occurs as small areas within areas
of less strongly undulating Volusia soils. Some areas,
however, dominate entire fields. Some occur at the foot
of steeper slopes of Lordstown or Mardin soils. In these
the erosion may be most severe in channels wherve runoff
from adjacent land has concentrated. Large flat stones
are common in these channels. This soil generally is more
channery than the uneroded Volusia soil on similar slopes.

This soil is suitable for crops, but its management needs
are complex. It is also suitable for pasture and forest.
It has special limitations for some crops because it is shal-
low over the fragipan. Water-control problems limit its
suttability for most nonagricultural purposes.

Though wetness is a major limiting factor, erosion is
important. Structures to divert water that flows onto this
soil from adjacent land help to reduce wetness and to
control erosion. Drainage of low spots permits plowing
and planting much earlier in spring than is otherwise
possible. Tillage should be across the slope to educe the
risk of erosion; striperopping of long slopes is desirable.
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Cultivation strictly on the contour, however, may result
in an increase in wetness, because water may be held in
furrows during wet periods. Waterways that carry large
volumes of runoff should be kept in permanent sod.

Fertility has been reduced by erosion. The nitrogen
content is moderately low. Neither the phosphorus-sup-
plying capacity nor the potassium-supplying capacity 1s
adequate for good yields. The lime requirement is almost
as high as that of the uneroded soil. Kven if lime and
fertilizer are applied, yields are noticeably lower than
yields from the uneroded soil. Midsummer drought lim-
its yields in many years. (Capability unit IVe-11;
woodland suitability group 9b)

Volusia channery silt loam, 8 to 15 percent slopes
{VbC).—This somewhat poorly drained soil is steep enough
that farm machinery can be used only with some difficulty.
Tt is representative of the drier two-thirds of the drainage
range for the series. Runoff is moderately rapid. Large
amounts of water are received as runoff and seepage from
adjacent higher land.

This soil commonly occurs on foot slopes on the uplands.
It is adjacent to higher lying Lordstown or Mardin soils
and lower lying Volusia soils of lesser slope. Included in
the areas mapped are spots of Chippewa or Alden soils,
too small to be mapped separately, where seepage water
comes to the surface. Areas at the base of the steeper
slopes commonly consist of a series of shallow water-
courses and intervening higher areas. Water concentrates
in the watercourses. Most of the soils on the intervening
strips are within the drainage range for the Volusia series,
but small areas of Mardin soils may be found on the most
strongly sloping parts. Most of these areas remain wet
from seepage water for significant periods after rains.
Seepage affects especially the watercourses and the small
seep spots that are common in the watercourses. Areas on
hilltops, adjacent to Mardin soils, are commonly drier
than the areas at the base of long slopes.

This soil can be used for crops, pasture, or forest. Wet-
ness limits the choice of crops but less than on gently slop-
ing Volusia soils. The seepage spots in smaller water
channels interfere with cultivation. Severe problems of
water control limit the use of this soil as building sites, but
the slope is strong enough to provide some possibility of
removing excess water by gravity.

Diversion of the water that runs onto this soil is impor-
tant, both to control wetness and to reduce the erosion
_ hazard. Although erosion has not been general, many
areas have had some erosion in watercourses where small
channels have been cut to the fragipan. These channels
are covered with flat stones left when fine material was
washed away. ‘They are obliterated each time the soil is
plowed. Draining seep spots and low places where runoft
concentrates can greatly improve the productive capacity
of an entire field, for in many fields these wet spots, though
small in total area, control the timing of planting and
consequently control yields. If intertilled crops are to be
grown frequently, cross-slope cultivation and stripcrop-
ping are advisable. Furrows should have a slight gra-
dient, however, to prevent the accumulation of water
during wet periods.

This soil is normally very strongly acid, and adequate
liming is among the most important practices. The sup-
ply of nitrogen is deficient in spring. The availability
of nitrogen in midsummer depends upon the wetness of
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the season. The supply of phosphorus is uniformly de-
ficient, and the supply of potassium is inadequate for good
yields. By careful choice of crops and good management,
nevertheless, this soil can be made moderately productive.
(Capability unit ITTe-11; woodland suitability group 9a)

Volusia channery silt loam, 8 to 15 percent slopes,
eroded (VbC3).—Between 60 and 90 percent of each area
of this soil has lost through erosion part or all of the
original plowed layer. The plowed layer in the eroded
parts now rests directly on the fragipan and is lighter
colored and lower in organic-matter content than that
in the uneroded parts. Most of this soil is in the drier
two-thirds of the drainage range for the series. Theslopes
are steep enough to make the use of farm machinery some-
what difficult.

This soil most commonly occurs downslope from more
strongly sloping Lordstown or Mardin soils, from which
it receives water both as surface runoff and seepage. It
typically slopes in one direction. Runoff follows shallow
depressions down the slope. These depressions are the
wettest parts of this soil. The areas between the depres-
sions are distinctly rolling. They consist partly of inclu-
sions of Mardin soils. Seepage spots and small areas of
Chippewa or Alden soils occur in the places where water
concentrates. The eroded parts include both steep eroded
areas between the watercourses and narrow channels in the
watercourses that have been cut to the fragipan. These
shallow channels show as long, narrow strips covered with
flat stones that were left when fine material was washed
away. They are obliterated each time the soil is plowed.

Wetness in spring, dryness in midsummer, and suscepti-
bility to further erosion limit the use of this soil. Hay
and pasture crops can be grown successfully, but growing
intertilled crops is inadvisable, because of the hazard of
continued erosion. Limited productivity makes question-
able the practicality of large inputs of management and
labor. Forest is a suitable use. Serious water problems
limit suitability for use as building sites, but in some places
the slope makes possible the removal of water by gravity.

Many areas can be improved by diversion of water that
drains from adjacent higher land. Drainage of seep spots
and wet places in watercourses makes it possible to use
machinery during wet periods. TPlowing should be across
the slope, but at a slight grade so that furrows will not
hold excess water. Strips of sod should be left to help
control erosion.

This soil needs large amounts of lime, for it is very
strongly acid. TIts ability to supply nitrogen has been
reduced greatly by erosion. It has only medium phos--
phorus- and potassium-supplying powers. Its productiv-
ity is not high under the best of management, but it can
be cropped successfully. Yields are severely limited dur-
ing very dry periods because the available moisture reserve
is mainly in the plowed layer and is generally only 1145 to
9 inches of water. (Capability unit IVe-10; woodland
suitability group 9b)

Volusia-Chippewa channery silt loams, 0 to 3 per-
cent slopes (VoA.—The Volusia soil in this complex is
mainly in the wetter half of the drainage range for the
series, and the Chippewa soil is mainly in the drier two-
thirds of the drainage range for its series. The Volusia is
the more extensive, but the poorly drained Chippewa, al-
though it makes up only 10 to 30 percent of most areas, is
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the part that limits use and controls the timing of field
operations.

The Volusia soil has perceptible slopes. Like other
Volusia soils, it is very strongly acid and contains many
flat stones. The plowed layer is darker colored and higher
in organic-matter content than that in other Volusia soils.
The subsoil is grayish brown and is very strongly mottled.
The top of the fragipan is at a depth of 10 to 12 inches.

The Chippewa soil occurs as small to moderately large
flat areas, small shallow depressions, and long narrow
strips along intermittent watercourses. In forested areas
the surface soil is nearly black and is only 4 to 6 inches
thick. In most cultivated areas eroded material has accu-
mulated, and the surface soil is very dark gray or almost
black and is 10 to 15 inches thick. ~The friable layer be-
tween the plowed layer and the fragipan is thin and is
slightly more gray than that of Volusia soils.

Lacking some provision for removal of surface water,
these soils can be used mainly for hay or other water-toler-
ant crops. The Volusia soil could be used for other crops,
though the limitations imposed by wetness are severe.
The spots and strips of Chippewa soil are distributed in
such a way that they prevent the use of machinery for
several days after the Volusia soil is dry enough to be
plowed. Consequently, planting is commonly delayed in
spring to the extent that yields are affected seriously.
These soils can be used successfully as pasture. Wetness
seriously limits their suitability for some tree species, such
as red pine, but they are suitable for some other kinds of
forest trees. Severe problems of water control limit suit-
ability for many nonagricultural uses. Many of the areas
include sites suitable for ponds.

Wetness is the outstanding limitation. Regularly
spaced tile drains are ineffective because water moves so
slowly through the fragipan. Such systems require very
close spacing of tile. Random drains through the strips
and spots of Chippewa soils are beneficial, however. Di-
versions to intercept runoff from adjacent land are fea-
sible. In some areas surface structures that provide shal-
low channels can improve the soils by removing surface
water more quickly. If such devices are installed prop-
erly, these soils can be used for rotations that include corn
and small grain, even though the hazards of wetness have
not been completely eliminated. Some small areas are
within fields dominated by better drained soils. In these
places the high cost of tile drainage may be justified be-
cause it improves the entire field.

Though these soilse are higher in organic-matter content
and in total nitrogen content than most Volusia soils, they
release nitrogen even more slowly. In spring and early in
summer, nitrogen is not released in amounts sufficient to
meet, the needs of plants. In midsummer, when the soil
is warm and only moist, enough nitrogen may be released
to sustain plants, but in a wet year the amount released
may be inadequate, even at this season. As is typical of
other Volusia and Chippewa soils, the need for lime is
very high.

Unless large amounts of lime are applied, yields of even
the most productive varieties of crops are poor. The phos-
phorus-supplying capacity is inadequate, particularly if
the soils have not been limed. The potassium-supplying
capacity is medium. * It is adequate if other factors Iimit
the growth of plants, but if lime, phosphorus, and nitrogen
have been supplied, applications of potash are needed for
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even moderate crop yields. (Capability unit IVw-3;
woodland suitability group 15)

Volusia and Erie soils, 15 to 25 percent slopes (ViD).—
Any given area of this mapping unit may be either Volusia
or Erie soils. Erie soils are described under “Erie Series.”
The slopes are steep enough that machinery can be used
only with great difficulty. "Because slope and wetness con-
trol their capability to a very high degree, the two kinds
of soils were not differentiated on the soill map. Generally,
areas adjacent to areas of Mardin, Volusia, and Chippewa
soils consist of Volusia soils, and areas adjacent to areas
of Langford, Erie, or Ellery soils consist of Erie soils.
The areas on hilltops and on the highest parts of valley
sides in the southern part of the county are mainly Volusia
soils. Those in the valleys and in the central part of the
county are mainly Erie so1ls.

Most areas of this mapping unit receive both runoff and
seepage water from adjacent higher land. The slope is
strong enough that runoff is rapid, but much more water
than falls as rain must be disposed of. The soils of this
unit are subject to serious erosion, and about 40 percent
of the acreage has been eroded enough that the plowed
layer rests directly on the fragipan.

Included are many small areas of Mardin and Langford
soils, which are on the steepest parts of the slopes or in
places where water is diverted to lower lying channels.
Though these drier spots have greater potential for prod-
uction than the rest of the unit, their use and management
are controlled by the somewhat poor drainage of the other
soils. Small spots of Ellery or (%hippewa solls occur where
seepage water comes to the surface, but such inclusions
are much less common than in less strongly sloping units
of Volusia or Erie soils. Troded and uneroded soils may
be intermingled within a single area.

This unit is used mainly for hay, pasture, or forest. Its
moderately steep slopes make use of farm machinery very
difficult; consequently, it is poorly suited to intertilled
crops. It is not productive of hay or pasture unless it has
been adequately limed and fertilized. Periodic plowing
to reestablish the stands and to incorporate lime and fer-
tilizer is a common means of maintaining productivity.
Plowing should be across the slope, and strips of sod should
be left to help control erosion. Tree species for reforest-
ing must be selected carefully. (Capability unit IVe-9;
woodland suitability group 9¢)

Wayland Series

The Wayland series consists of deep, poorly drained,
medium-textured soils that are forming in neutral or cal-
careous recent alluvium. These soils are the poorly
drained associates of the moderately well drained Fel soils,
the well drained Genesee soils, and the very poorly drained
Sloan soils. They are neutral in most areas, but in places
are slightly acid in the surface soil. They are promin-
ently mottled below the plowed layer.

Wayland soils occupy low-lying positions on the first
bottoms along major streams. They occur mainly in the
northern part of the county in association with the high-
lime soils on glacial till and outwash, but they also occur
in the valleys in regions of Erie and Langford soils.

Wayland soils have three main parts: (1) a surface
soil of dark grayish-brown silt loam; (2) a subsoil of
grayish-brown and dark grayish-brown silt loam, loam,
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or fine sandy loam that has many distinct mottles, and (3)
a substratum that consists of layers of dark grayish-brown
silt loam, fine sandy loam, gravel, and sand.

The surface soil is 7 to 10 inches thick in most areas,
though it is as much as 18 inches thick where recent al-
luvial material has been deposited. Its very dark color
is associated with high organic-matter content (8 to 12
percent), which in turn is associated with high total nitro-
gen content, The fact that organic matter has accumu-
lated shows that it decomposes slowly and releases nitro-
gen slowly. The surface soil is porous and permeable. It
1s & good medium for plant roots when it is not saturated.
Ordimarily, it is nearly neutral, but in some aveas 1t 1
slightly acid. It has medium capacity to supply phos-
phorus and high capacity to supply potassium.

The dominant gray colors and prominent mottling m the
subsoil indicate alternate prolonged periods of wetness
and periods of good aeration. The soil material is porous
in most places and permits rooting when it is not satur-
ated. In some places a dense, thin layer of silt restricts
rooting. This layer is slightly acid or neutral, and acidity
decreases with depth. It has medium capacity to supply
phosphorus and high capacity to supply potassium. It
extends to a depth that ranges from 12 to 18 inches, and to
more than 36 inches in some places.

The layers of sand, silt, and gravel in the substratum
are dominantly dark grayish brown and contain no mot-
tles. The upper part is neutral in some places. Calcare-
ous material ordinarily occurs below a depth of 30 inches.
Few roots reach these layers.

The surface soil is stone free. Its texture is mainly
silt loam, but in places it is fine sandy loam, The texture
of the subsoil and substratum is more variable. Layers
of sand and gravel are common in many areas and vary
in proportion and thickness within short horvizontal dis-
tances. Wayland soils are mainly slightly acid or neutral
throughout the topmost 30 inches, but in some of the south-
ernmost areas in Tompkins County, the surface soil is
medium acid.

Most areas of Wayland soils are flooded early in spring.
During April, free water is generally within 6 inches of
the surface and reaches the surface during rainy periods.
During May, free water is mainly within 12 inches of the
surface and is at the surface for short periods. During
these months, the soils rarely support farm machinery
unless some form of artificial drainage has been estab-
lished: During June and succeeding months, the soils dry
periodically and bear machinery for longer and more fre-
quent periods as the season progresses. Wetness limits the
suitability of these soils for the crops commonly grown
but permits growth of grass hay.

If the soils are undrained, the roots of most plants are
confined to the topmost layer. The subsoil is permeable
to roots if water is removed. Available moisture capacity
has little meaning, for these soils contain free water at a
relatively shallow depth a high proportion of the time.

The high organic-matter content of Wayland soils is
associated with high total nitrogen content. Nitrogen 18
released very slowly, however, and nitrogen deficiency
is common, especially in spring. The organic-matter con-
tent also is associated with a moderately high capacity of
the surface soil to absorb bases, an amount equal to that
supplied by 11 to 15 tons of ground limestone per acre.
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In most areas this capacity is 70 to 80 percent filled. An
unlimed surface soil needs from none to as much as 3 tons
of ground limestone per acre to raise the pH to a value
near 7.0. If the surface soil has been limed previously
to pH 6.0, the requirement is 2 to 3 tons of ground lime-
stone. These soils have high capacity to supply potassium
and medium capacity to supply phosphorus. Wetness and
flooding are major limitations.

Wayland and Sloan silt loams (Ws).—These soils are
so closely associated in Tompkins County and are so lim-
ited by wetness that they are included in a single mapping
unit. ~Any single area may consist of Wayland soils, of
Sloan soils, or of a mixture of the two. They are easily
differentiated in the field, for Sloan soils have a mucky
surface soil. Sloan soils are described under the heading
“Sloan Series.”

These soils occupy level arveas and depressions on first
bottoms. They are associated mainly with Genesee and
Eel soils. If undrained, they are suited mainly to pasture
or forest. Water-tolerant plants are predominant on both.
Most areas are too wet for most nonagricultural uses.

Some areas can be improved by drainage and made suit-
able for cropping. For the most part, however, suitable
outlets are not available. Areas that can be adequately
drained have very high potential for intensive cropping.
Such areas are rare. Commonly, some degree of drainage
can be established by ditches, which permits the growth of
some crops, mainly those that are water tolerant. Because
these soils are in the lowest areas along streams, they are
most subject to flooding during the growing season. Con-
sequently, the flooding hazard is high if they are used for
intensive production. (Capability unit IVw-5; woodland
suitability group 14a)

Williamson Series

The Williamson series consists of deep, moderately well
drained, silty soils that have a fragipan in the subsoil.
These soils have formed in silty and very fine sandy lake
deposits that are low in clay. Williamson soils are the
silty equivalents of the sandy Arkport soils, and with in-
creasing clay they intergrade to the more clayey Collamer
soils. They are strongly to medium acid.

Williamson soils are within basins that were occupied
by glacial lakes. They occupy landforms that dispose of
water externally and for the most part receive little runoft
from adjacent land. Some surface water must be lost,
because the fragipan is very slowly permeable, and if all
the surface water remained, the soils would be wet.
Williamson soils join Collamer soils in many places. Their
wet associates in Tompkins County are mainly Niagara
and Canadaigua soils. Hudson and Rhinebeck soils.occur
in nearby areas.

Williamson soils have four principal parts: (1) a
})‘lowed layer of dark grayish-brown silt loam or very
ine sandy loam; (2) an upper subsoil of brown to light
yellowish-brown very fine sandy loam, the lower part of
which is distinctly mottled; (3) a dense fragipan that is
s!i)t?vly permeable; and (4) layers of very fine sand and
silt.

The plowed layer typically is 3 to 5 percent organic
matter and is correspondingly moderately high in nitro-
gen. Itis porous and is a good medium for root develop-
ment. Ifunlimed, it is strongly acid. Itslow clay content
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indicates a low potassium reserve. It has only a medium
supply of available phosphorus. The depth of plowing
ranges from 7 to 10 inches in most places.

The upper part of the subsoil is porous and permeable.
Roots can penetrate it easily. The upper part is free of
mottles, indicating good aeration most of the time, but
mottles are distinct 1n the lower part where water is held
above the fragipan for moderate periods in spring. This
layer is strongly acid, has a low potassium reserve, and has
medium phosphorus-supplying power. It extends to a
depth of 16 to 24 inches.

The fragipan of these soils in Tompkins County is thin-
ner and less firm than that of many Williamson soils else-
where; it ordinarily:extends to a depth between 26 and
30 inches, but in some places it extends to 40 inches. It is
firm enough to restrict the movement of water and the
penetration of roots. The texture is typically silt loam.
The upper part is strongly acid, but acidity decreases with
depth. This layer is low in ‘potassium” reserve and is
medium in available phosphorus. It is very low in
organic-matter content and nitrogen content.

The underlying lake deposit consists of alternate layers
of silt and very fine sand and a few thin layers of clay. The
upper part is medium acid, but acidity decreases with
depth. Calcareous material is found at a depth that
ranges from 42 to more than 60 inches. Few roots reach it.

The plowed layer is mainly very fine sandy loam, but in
some places it is silt loam that is high in very fine sand and
coarse silt and low in clay. In most places several inches
in the upper part of the subsoil is free of mottles. Where
Williamson soils join Niagara soils, however, mottles are
found immediately below the plowed layer. Layers of
very fine sand and silt, in varying proportions from place
to place, are typical of the fragipan in this county. Lo-
cally, thin layers of gravel may be found in the substratum
where Williamson solls are near streams.

In April, free water is within 6 inches of the surface
during rainy periods. It falls moderately rapidly, how-
ever, and is not above 80 inches after several rainless days.
At this time of year, 4 to 6 consecutive drying days are
needed before the soil can be plowed. During May, free
water is mainly below 18 inches, except for very short pe-
riods after rains. During this month, 3 to 4 consecutive
drying days are needed before tillage. During June, water
appears above the fragipan only for short periods and 1
or 2 drying days will permit tillage.

Though some roots penetrate the fragipan, most are con-
fined to the layer above it and draw water and nutrients
from the topmost 18 to 24 inches. This volume of soil
holds between 814 and 5 inches of water available to plants.
This amount is not all easily available, however, and crops
show the effects of drought after a week or 10 days without
rain in midsummer.

The moderately high organic-matter content of the
plowed layer is associated with moderately high total nitro-
gen content. In spring nitrogen is slowly available, how-
ever, and nitrogen fertilization is needed for most crops.
During midsummer, it is released more rapidly, but rapidly
growing crops commonly need supplemental nitrogen.
The organic-matter content contributes a high proportion
of the capacity of the surface soil to hold bases. This ca-
pacity is equal to the amount supplied by 7 to 12 tons of
ground limestone per acre. An unlimed surface soil con-
tains about 30 percent of this amount, and 3 to 6 tons of
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ground limestone per acre is needed to raise the pH to a
value near 7.0, pr the soils have been limed previously to
pH 6.0, the requirement is 114 to 3 tons of ground limestone.
The potassium reserve is low because the clay concentra-
tion islow. Though the phosphorus supply is medium, its
availability is moderately low in unlimed soils.

Wiliamson soils are potentially highly productive.
They are slightly limited by wetness, they are deficient in
important nutrients, and they are highly susceptible to
erosion. Nevertheless, if properly managed, they are
among the more productive soils of the county.

Williamson very fine sandy loam, 2 to 6 percent
slopes (WrB).—This soil is gently sloping and is some-
what susceptible to erosion. It has a fragipan that is less
strongly expressed than that in many Williamson soils
elsewhere, but it is otherwise typical of the soils described
for the series. The areas mapped include a small acreage
where the slope is more than 6 percent.

This soil is suited to the crops important to dairying, to
vegetable crops and specialty crops, and to pasture or for-
est. It isalso suited to many nonagricultural uses, though
its instability should be considered for many kinds of con-
struction.

Maintenance of fertility is the outstanding management
need. This soil lacks phosphorus, is most deficient in ni-
trogen and potassium, and requires lime for many crops.
Though wetness is a moderate problem in spring, tile drain-
age is effective, mainly in improving the included wet spots
in some fields. The slopes are somewhat susceptible to
erosion. If intertilled crops are grown, contour tillage is
advisable on short slopes, and striperopping is needed on
longer slopes. Maintenance of good tilth is a problem.
Practices designed to maintain organic-matter content and
granular structure are very important. If the organic-
matter content is depleted, the surface soil crusts easily.
(Capability unit ITe-6; woodland suitability group 4)

Formation, Morphology, and
Classification of the Soils

This section tells how the soils of Tompkins County were
formed and discusses the relative importance of each of the
five soil-forming factors in the formation of these soils.
Then drainage classes of soils are defined, and soil catenas
are described. Next follows a discussion of the nature and
significance of fragipans. The soil series are then classi-
fied by great soil groups, and each group is described. In
table 16 the soil series are listed by great soil groups and
by catenas. Finally, a technical description of a soil pro-
file representative of each soil series is given, together with
a statement of the range in characteristics of the soils in
that series as they occur in Tompkins County.

Soil is the mantle of material that covers the surface of
the earth and forms the link between the rock core, or
underlying bedrock, and the living things on the surface
(24). Ttmay bethick or thin, grayish or reddish, gravelly
or clayey, but the fact that it supports all life is one im-
portant reason for its study. It 1s mainly a mixture of
mineral and organic materials with air and water. The
proportion is variable, but all the components are present
everywhere in some degree.

A vertical section of soil is composed of a succession of
layers. These layers are called horizons, and they tell a



192 SOIL SURVEY SERIES 1961, NO. 25

TABLE 16.—So0il series, catenas, and great soil groups

[Great soil groups are designated as follows: (A), Alluvial soils; (G-BP), Gray-Brown Podzolic soils; (HG), Humic Gley soils; (I-HG)
Low-Humic Gley soils; (I-HG—HG), Low-Humic Gley soils intergrading to Humic Gley; (SBA), Sols Bruns Acides; and (B), Bog
soils. Dashes indicate that the soils representing the given drainage class in the particular catena do not occur in Tompkins County]

GRrAY-BrROWN PoDZOLIC SOILS AND THEIR HYDROMORPHIC ASSOCIATES

Parent material Well drained Moderately Somewhat Poorly drained Very poorly
well drained poorly drained drained
Glacial till:
Limestone dominant; some shale | Honeoye Lima (G-BP)___| Kendaia Lyons (HG) . ._.__-. Lyons (HG).
and sandstone. (G-BP). (G-BP).
Shale and sandstone dominant; | Lansing Conesus Kendaia Lyons (HG) _.__.--__ Lyons (HG).
some limestone.’ (G-BP). (G-BP). (G-BP).
Limestone dominant; some lacus- | Cayuga! | .. ... Ovid ! Tlion (I-HG) ... __. Lyons (HG).
trine material. (G-BP). (G-BP).
Glacial outwash:
Limestone dominant; some shale | Palmyra Phelps (G-BP)__| Fredon Halsey (L-HG— Halsey (L-HG—
and sandstone. (G-BP). (G-BP). HG). HG).
Shale and sandstone dominant; | Howard Phelps (G-BP)._| Fredon Halsey (L-HG— Halsey (L-HG—
some limestone. (G-BP). (G-BP). HG). HG).
Lacustrine sediments:
Pinkish silt and clay, high in Yime___| . ____.____ Hudson 2 Rhinebeck Madalin (I~-HG— Madalin I~HG—
(G-BP). (G-BP). HG). HG).
Yellowish-brown silt and fine sand, | Dunkirk Collamer Niagara Canandaigua Canandaigua
medium in lime. (G-BP). (G-BP). (G-BP). (I-HG—HQG). (L-HG—HG).
Yellowish-brown fine sand, alkaline Arké)_ort ______________________________ Lamson (HG)__..__. Lamson (HG).
to acid. (G-BP).
Gray silt and clay mixed with gla- | .| .. Darien Tlion (I-HG).___.__ Lyons (HG).
cial till and outwash. (G-BP). :

Sorns BRUNS ACIDES AND THEIR HYDROMORPHIC ASSOCIATES

Glacial till (soils have fragipans):

Shale and sandstone dominant (sub- | Valois (SBA)_.{ Langford (SBA)_| Erie (SBA)___| Ellery (L-HG)_.___.. Alden (HQG).
soil neutral or alkaline).

Shale and sandstone dominant (soils | Bath (SBA)__.| Mardin (SBA)._| Volusia Chippewa (L-HG).._| Alden (HG).
strongly acid). (SBA).

Shale and sandstone dominant; till | Lordstown | |iema__- Tuller 8 (L-HG)..._.

moderately deep and shallow (SBA).
over bedrock.

QGlacial outwash:

Shale and sandstone dominant__.__. Chenango Braceville ¢ Red Hook Halsey (L-HG—HGQG) .| Halsey (L-HG—
(SBA). (SBA). (SBA). HG).
Lacustrine sediments:
Brown and yellowish-brown silt and |. ... .. __ Williamson 3 | .| aoas
fine sand; acid. (SBA).

‘ALLUVIAL SOILS AND THEIR HYDROMORPHIC ASSOCIATES

Recent alluvium:

Alkaline sediments dominant___.____ Genesee (A)_.| Eel 8 (A)_ L. __ |- oo_____ Wayland 3 (L-HG)._| Sloan (HG).

Acid sediments dominant._.____.._.__. Tioga (A)_.__.| Middlebury3 (A)|.c oo Holly3 (L-HG)..__ .. Papakating (HG).
Woody peat and remains of sedges and |- oo Muck and Peat

deciduous trees. (B).

1 Series includes some soils that are moderately well drained. 3 Series includes some soils that are somewhat poorly drained.
2 Series includes some soils that are well drained. 4 Soils have weak fragipan.
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great deal about the soil and how plants will perform when
growing on it. The kind and arrangement of the horizons
are the result of the interaction of the soil-forming factors
of climate and vegetation acting on soil parent material,
as conditioned by relief over a period of time. Most soils
have three main horizons, identified by the letters A, B,
and G, but some soils on flood plains—those of the Genesee
series, for example—lack a B horizon because they are
young, and because new material is added with every flood.
Other soils may not have an A horizon, or the horizon may
be thin, because all or part of what has developed over the
years has been removed by erosion. The material below
the A and B horizons, which together are generally con-
sidered to make up the soil, is called the C horizon, and
1t is assumed to be the same as the parent material, or the
material from which the soil (A and B horizons) has de-
veloped. The master horizons may be subdivided in the
study of soils. The A horizon may have an Ap (a plowed
surface horizon), and it may have layers identified as A2
and A3. Similarly, the B horizon may be divided into
B1, B2, and B3 layers.

The A horizon is at the surface and is commonly called
the surface soil. It contains the greatest amount of or-
ganic matter and is the horizon in which biologic processes
are most active. It is also the horizon that rain reaches
first and that therefore has undergone the most severe
leaching and normally has lost most of its soluble material.
Also, the finely divided mineral material, or clay, has been
removed from some soils, as well as oxides of aluminum
and iron. The iron is in the same state as the iron in rust
on farm equipment left out in the weather. Generally,
the A horizon has undergone the greatest amount of leach-
ing and is called an eluviated horizon.

The B horizon, which is immediately below the A hori-
zon, is usually called the subsoil. " It has less organic
matter and less biological activity and, under moderately
good or good drainage, has brighter colors. In some soils
part of the material removed from the A horizon has ac-
cumulated in the B, giving it a finer texture and a more
or less blocky structure. In many soils the bright yellow-
ish-brown or brown colors of this horizon are due in part
to iron compounds that have been removed from the sur-
face layer and redeposited as coatings on soil particles in
the B horizon.

The C horizon is the deepest of the major horizons. It
is usually lighter in color, is lower in content of organic
matter, and has less biological activity than the A or B
horizons. The rock material that makes up this horizon
in mineral soils may have accumulated as a result of the
weathering in placeof the underlying rock, or, as in Tomp-
kins County, it may have accumulated through deposition
by water or by glaciers. This weathered rock material is
presumed to be the material from which the soil above has
developed. Unweathered bedrock is not considered parent
material. Weathering in place or grinding by glacial ice
changed the bedrock into parent material.

The formation of soils consists of the development, of
profiles in weathered material by the soil-forming proc-
esses. As stated previously, the dominant factors are
climate and vegetation, and since these factors are fairly
constant over wide areas, it is possible to get, in a broad
way, the same general kind of profile over extensive
areas. Local variations are those imparted by differences
in the kind of parent material, in drainage, and in relief.
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In Tompkins County the soils are relatively young, and
profile development has not progressed far enough that
differences in parent material are hidden ; therefore, parent
material and the method of its deposition have been used
as a means of identifying the soils of the county.

Table 16 shows the classification of the soil series in the
county into catenas and great soil groups. For each series
the kind of parent material and the drainage classes are
shown. A table of this kind, in which all soil series hav-
ing similar parent material are placed on the same line, but
in different columns denoting different drainage classes, is
called a catena diagram and is a convenient way to list the
soils for identification.

Factors of Soil Formation

A soil at any given point is the result of the interaction
of five soil-forming factors, namely, parent material, cli-
mate, living organisms, time, and relief. All these factors
influence to some degree the genesis or formation of every
soil. The relative importance of each factor differs from
place to place. In places one factor may dominate in the
formation of a soil and fix most of its properties, but this
has not happened in Tompkins County. Within the
county are visible differences that reflect the influence of
parent material, relief, or plant and animal life.

Parent material

All of Tompkins County has been covered one or more
times by glaciers; parts of the county have been covered
for some time by glacial lakes.

The mineral material from which the soils formed has
been moved about, from place to place by ice or water and
deposited as glacial till, glacial outwash, or lacustrine de-
posits. More recently, alluvium has been deposited in the
valleys along streams. The mineral material came mainly
from local acid sandstone, siltstone, and shale bedrock, but
i the northwestern part of the county, on either side of
Cayuga Lake, there is some that was derived from lime-
stone. Because lime has a great effect on soil-forming
processes, the parent materials of Tompkins County have
been separated on the basis of their lime content and are
called high-lime, medium-lime, low-lime, and very low-
lime parent material.

The transported parent material exhibits sorting in dif-
ferent degrees, depending on whether it was deposited by
ice or by water and on the speed of the water. lacial till
is a mixture of unsorted soil material aund angular rock
fragments deposited by glaciers. Glacial outwash is
coarse, gravelly or cobbly material carried by rapidly flow-
ing water and laid down as valley trains, deltas, kames,
eskers, or other features. Outwash generally is stratified
as a result of sorting and deposition at different times by
water flowing at different speeds. Both till and outwash
vary in lime content.

For a considerable time after the glaciers melted, lakes
occupied the low-lying parts of the county, generally be-
low an elevation of 1,000 feet. Fine particles of sand, silt,
and clay were carried out into the lakes and later settled to
the bottom. These lacustrine deposits exhibit a cyclic
layering of fine sand, silt, and clay that is called varving.
The lacustrine deposits are free of stones, and the percent-
ages of sand, silt, and clay vary from place to place. The
deposits also vary in depth to lime.
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In the valleys along streams, alluvium has been depos-
ited by the streams since the glacial period. Some areas
of alluvium are higher above the stream than other areas.
Some areas are low lying and are covered by water for
long periods. Some alluvium is acid, and some contains
lime. In some places muck and peat have formed from
plant remains deposited in water that stands in depres-
sions.

Summarizing the preceding statements, the parent ma-
terials consist of glacial till, glacial outwash, lacustrine
deposits, and alluviaum that may be high or low in content
of lime, and of organic deposits that contain the remains
of decaying plants.

Climate

A humid, cool-temperate, continental type of climate
prevails in Tompkins County, Cayuga Lake has & warm-
ing influence on the city of Ithaca and the areas on either
side of the lake for a short distance back, but the differ-
ence is not important relative to soil formation. The
general effects of precipitation and temperature are more
significant. A complete summary and analysis of precipi-
tation and temperature are given in the section “General
Nature of the County.” . _

The average annual rainfall at Ithaca is about 33 inches,
and the annual total ranges from 30 to 40 inches. About
16 to 26 inches of rain falls during the growing season,
which extends from May through September. The
amount and kind of precipitation and the temperature
influence the rate and kind of weathering and leaching
which help to produce soils. Climate also affects soils in-
directly through its influence on the growth of living
organisms in or on the soil and decay of plant and animal
bodies.

Time

Most soils are formed over long periods of time, perhaps
hundreds of thousands of years, but the soils of Tompkins
County have been forming for only tens of thousands of
years. This is considered a short time for soils to form.
Most of the soil materials, such as glacial till, outwash,
and lacustrine deposits, were left after the glaciers melted
and the lakes dried up. Alluvial materials and plant re-
mains in bogs and swamps are of recent origin and are
being deposited at the present time. Soils formed in the
recent materials have very weak horizons and almost no
profile development, but those formed in the older mate-
rials may have distinet horizons and ‘well-developed pro-
files. Compared with soils in unglaciated areas, the soils
in Tompkins County are relatively young. Most are
probably 10 to 15 thousand years old, and some are very
young.

Relief

The shape of the land surface, commonly called the lay
of the land; the slope; and the position in relation to the
water table have had great influence on the formation of
soils in the county. Soils formed on sloping areas where
runoff is moderate to rapid generally are well drained,
have a bright-colored, unmottled subsoil, and in most
places are leached to greater depths than wetter soils in
the same general area. Inmore gently sloping areas where
runoff is slower, the soils generally exhibit some evidence
of wetness for short periods of time, such as mottling in
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the subsoil. In level areas or slight depressions, the soils
show marked influence of wetness, such as a dark-colored,
thick, organic surface soil and a very strongly mottled or
grayish subsoil. Some soils, however, are wet because of
a high water table or because of their position. Also, the
permeability of the soil material, as well as the length,
steepness, and configuration of the slopes, influences the
kind of soil that is formed from place to place. Local
differences in soils are largely the results of differences in
parent material and relief.

Living organisms

The influence of plants and animals living in and on
the soil is apparent mainly in the surface soil but goes
much deeper. Sudden mass movement of mineral and
organic soil material resulting from the windthrow of
trees and the burrowing of animals brings weathered frag-
ments of stone and subsoil to the surface where they are
subjected to more rapid and intense chemical and physical
weathering. Less obvious, but nevertheless persistent, is
the cycling of mineral and organic material through the
soil by earthworms. Vegetation, particularly the native
forests of the county, have furmished a large amount of
organic matter, which bacteria and fungi break down into
simpler compounds that eventually affect the chemical and
physical composition of the soil. ~In addition, some trees
draw bases in appreciable amounts from the lower part
of the soil and return them to the surface in fallen leaves
and stems. This process has probably delayed to some ex-
tent the leaching of bases from the soil.

Soil Drainage Classes

Water 1s important in the formation of soils. The
amount of water that is received by a soil, that percolates
through it, and that remains in it is determined by the
climate, the permeability of the soil and the underlying
material, the relief or lay of the land, and the depth to a
normal or a perched water table.

Soils that developed from one kind of parent material
but have different characteristics because of differences in
relief and drainage make up a sequence, or “chain,” which
in the United States is called a catena. Six or seven
classes of natural drainage can be distinguished in places,
but only five are recognized in Tompkins County. The
soil series are placed in catenas in table 16, and each drain-
age class is discussed in the following paragraphs.

Well drained.—In well-drained soils, water runs off the
surface and percolates through the soil at optimum rates.
The soils remain saturated for short periods only, and
enough water is retained to meet the needs of growing
crops. In well-drained soils the colors are fairly bright
and may be shades of yellow, brown, or red, depending
on what was inherited from the parent material. Well-
drained soils are generally free of mottles in the upper
30 to 36 inches. They can be worked fairly soon after
heavy rains, and they can be worked throughout a wider
range of moisture content than soils that have moderately
good or poor drainage.

Moderately well drained.—In moderately well drained
soils, water runs off the surface and percolates through
the soil somewhat slowly. Enough water is held to make
the soils wet for a short but significant length of time.
Moderately good drainage may be the result of a slowly
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permeable layer 15 to 20 inches below the surface or of a
naturally higher water table than occurs in well-drained
soils. Soil colors are uniform in the upper 15 to 20 inches,
but at lower depths distinct mottles are present. During
dry years these soils may produce yields as good as or
better than those on well-drained soils, but deep-rooted
legumes normally do not yield so well or persist so long as
they do on soils that are well drained.

Somewhat poorly drained—In somewhat poorly
drained soils, excess water is removed so slowly by runoiff
and percolation that the soils remain wet for significant
periods of time, particularly during spring and after
heavy rains in summer. These soils may have a slowly
permeable layer, or fragipan, 10 to 15 inches below the
surface, or the permanent water table may be fairly close
to the surface. Plant roots are restricted to the upper 8
to 10 inches of soil; consequently, deep-rooted plants
neither produce well nor persist for a great length of
time. Shallow-rooted legumes, like birdsfoot trefoil, and
grasses are better suited to somewhat poorly drained soils.

oils in the somewhat poorly drained class have a grayish-
brown surface layer and are strongly mottled below the
plowed layer.

Poorly drained—Where drainage is poor, water is re-
moved so slowly that the soils remain wet for a large part
of the time, and the permanent water table is close to the
surface during 8 or 9 months of each year. Generally,
poorly drained soils are too wet to produce crops without
supplemental drainage either through open ditches or
tile. Tf undrained, they produce good crops of grasses
and fair crops of ladino clover and other shallow-rooted
legumes. If adequately drained, they may be highly pro-
ductive of some crops. " Poorly drained mineral soils have
a dark-gray surface layer and a gray subsoil strongly
mottled with yellowish brown and rust brown immedi-
ately below the plowed layer.

Very poorly drained—Very poorly drained soils are
sometimes called permanently wet soils. Water is
removed from these soils so slowly that the water table
remains at or very near the surface for much of each year.
These soils commonly have a very dark gray or black sur-
face soil. The upper part of the subsoil is light gray and
may or may not be mottled. The lower part is strongly
mottled in most places. Most soils in this drainage class
occupy level areas or depressions and receive runoff and
seepage from surrounding higher land. Also, very poorly
drained soils are frequently ponded. They are too wet for
cropland without artificial drainage and are usually used
as permanent pasture.

Fragipan Horizons

Some of the Sols Bruns Acides and Low-Humic Gley
soils, except where bedrock is close to the surface, have a
horizon called a fragipan (fig. 23). The term fragipan
means approximately “brittle pan” and is used to denote
& compact horizon that is rich in silt or sand, or both, and
relatively low in clay (22). When dry, this horizon ap-
pears to be indurated, but the apparent induration dis-
appears if the material is moistened. This is a very dense
horizon; the percentage of pore space is so low that even
when the pan 1s saturated with water it appears only partly
moist (4). Water moves through the fragipan very slowly
during spring, and after heavy rains it moves laterally
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Figure 23.—Relationships between expression of fragipan in the
Mardin, Volusia, and Chippewa soils (3).

along the top of the pan. Roots are able to penetrate only
into cracks or joints or through wormholes. These hori-
zons are more strongly expressed in the somewhat poorly
drained and poorly drained soils and are also closer to the
surface. In well drained and moderately well drained
soils, the fragipan often occurs at a depth of 18 to 28
inches, but the pan is at a depth of 10 to 15 inches in some-
what poorly drained and poorly drained soils.

Classification of the Soils

The soil classification used in the United States consists
of six categories. Beginning with the most inclusive, these
categories are the order, suborder, great soil group, family,
series, and type (19, 21).

There are three orders and thousands of types. The
suborder and family categories have never been fully de-
veloped and have been little used. Most attention has
been given to the classification of soils into soil types and
series within counties or comparable areas and to the sub-
sequent grouping of series into great soil groups. Soil
types are further broken down into phases, for which
finer distinctions in use and management can be made.

Classes in the broadest category of the classification
scheme are the zonal, intrazonal, and azonal orders. The
zonal order consists of soils with evident, genetically re-
lated horizons that reflect the predominant influence of
climate and living organisms. The zonal order is rep-
resented in Tompkins County by two great soil groups—
Gray-Brown Podzolic soils and Sols Bruns Acides.

The intrazonal order consists of soils having evident,
genetically related horizons that reflect the dominant in-
fluence of a local factor of relief or parent material over
the effects of climate or living organisms. The intrazonal
order is represented in Tompkins County by three great
soil groups—Low-Humic Gley soils, Humic Gley soils,
and Bog soils. :

The azonal order consists of soils that lack distinct,
genetically related horizons because they are young, have
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resistant parent material, or are on steep slopes. The
azonal order is represented in Tompkins County by one
great soil group—Alluvial soils.

In table 16 the soil series are listed by catenas and great
soil groups. Muck and Peat are very poorly drained or-

anic soils that formed from the remains of sedges and

eciduous trees. Alluvial land, Fresh water marsh, Made
land, and Rock outcrop are land types that do not belong
to any soil series and therefore are not placed in a soil
catena,

Great soil groups

Six great soil groups are represented in Tompkins
County. The distinguishing characteristics of each of
these groups are described in the following paragraphs.
Outstanding characteristics of three of these groups are
llustrated in figure 24.

Gray-Brown Popzorzo Soms.—The Gray-Brown Pod-
zolic group consists of zonal soils of the humid-temperate,
forested regions in the northeastern part of the United
States. In New York, they occur principally through the
Lake Plain sections and the central part of the State (&)
in the area that has high-lime parent material. They are
characterized by a thin leaf litter over a dark-colored Al
horizon that is 8 to 4 inches thick and overlies a leached
A2 horizon that is 4 to 6 inches thick. The B horizon is
finer textured and browner than either the layers above or
below. The C horizon is lighter colored and more alka-
line; generally it is highly calcareous. The finer textured
B horizon in which clay has accumulated is the outstand-

ing characteristic of Gray-Brown Podzolic soils and is the
main one used to identify them in the field. The Gray-
Brown Podzolic soils in Tompkins County are those in the
Arkport, Cayuga, Collamer, Conesus, Darien, Dunkirk,
Fredon, Honeoye (fig. 25), Howard, Hudson, Kendaia,
Lansing, Lima, Niagara, Ovid, Palmyra, Phelps, and
Rhinebeck series.

Sors Bruns Acmes.—The Sols Bruns Acides are zonal
soils of the timbered, humid-temperate regions of the
northeastern part of the United States. They formed
from acid parent materials. In Tompkins County the
soils of this group are south of the Gray-Brown Podzolic
soils. Sols Bruns Acides are more strongly leached and

more acid than Gray-Brown Podzolic soils. They norm-

ALLUVIAL SOIL GRAY-BROWN PODZOLIC SOIL

0

A-Dork. Moderate
in organic matter.

& A-Dark. Moderate
in organic matter.

- {A,-Grayish brown.
‘1 Leached. Low in clay.

“]B-Brown. Blocky
‘] horizon of clay

accumulation.

'_ Medium acid to
neutral.

C-Paorent material
24— _ — — -| (Slightly weathered
— = —i~| alluvium).

36 L
C-Parent material.
Calcareous in
most profiles.

GRAY -BROWN PODZOLIC

— —_— —_— — g — —}

Figure 25.—Two Gray-Brown Podzolic soils that differ in thickness
of horizons and depth to parent material. Honcoye, a high-lime
soil, is on the left. Lansing, a medium-lime soil, is on the right.

ally do not have free lime in the parent material or in-the
substratum, above a depth of 5 feet (3). These soils are
characterized by a thin, strongly acid Al horizon and a
strongly acid, yellowish-brown, friable A2 horizon. The
B horizon is typically brown; its texture is no finer than
that of the layers above; and its structure is weak, sub-
angular blocky. The Sols Bruns Acides in_Tompkins
County are in the Bath, Braceville, Chenango, Erie, Lang-

SOL BRUN ACIDE . SOL BRUN ACIDE
WITH FRAGIPAN

Ay—Dark. Strongly acid. A,-Dark. Strongly acid.

A Yellowish brown,
l.eached. Very strongly
acid.

AgYellowish brown,
Leached. Very
strongly acid.

B-Yellowish brown
Very strongly acid.
Weakly blocky.

B-Yellowish brown.
Very strongly acid.
Weakly blocky,

Al Slightly bleached,
Low in clay.

-|B5-Fragipan.
-1 Compact. Slowly
‘| permeanble. Acid.

Figure 24.—Sequence and relative thickness of horizons of soils in three great soil groups.
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ford, Lordstown, Mardin, Red Hook, Valois, Volusia, and
Williamson series.

Low-Huwmic Grey Sors.—The hydromorphic associates
of the Gray-Brown Podzolic soils are the Low-Humic
Gley soils, which are intrazonal soils that reflect the domi-
nant influence of poor drainage. These soils have a thin
surface horizon that contains a moderate amount of or-
ganic matter. The A horizon is underlain by a highly
mottled gray and brown horizon of mineral material that
differs less in texture from the A horizon than does the
corresponding horizon in the better drained associated
soils. The Low-Humic Gley soils in Tompkins County
are those in the Chippewa, Ellery, Holly, Ilion, Tuller,
and Wayland series.

Low-Humic Gley soils that have some characteristics of
Humic Gley soils and that are classified as intergrades are
those in the Canandaigua, Halsey, and Madalin series.

Hunic Grey Sorus.—The Humic Gley group consists of
poorly drained or very poorly drained intrazonal soils that
have a mucky A horizon or a thin mineral A horizon rich
in organic matter underlain by strongly gleyed horizons.
The soils developed under swamp or swamp forest vegeta-
tion. The Humic Gley soils in Tompkins County are
those in the Alden, Lamson, Lyons, Papakating, and Sloan
series.

Boc Sors.—Bog soils are very poorly drained intra-
zonal soils. When soil parent material is nearly imper-
vious to water or is so located topographically that water
stands continually at or on the surface, the plant growth,
as it perishes seasonally, builds up a body of organic
material, known as peat. Peat deposits in bogs are par-
ticularly abundant in cool, moist climates where conditions
are favorable for the growth of sphagnum and other
mosses, but they also occur in warm-temperate and tropical
regions and are sometimes composed largely of the re-
mains of woody plants, grasses, or reeds. Small peat de-
posits occur in Tompkins County, and also some small
muck deposits. Muck is peat in’a more advanced stage
of decomposition. Usually it has a greater mineral con-
tent than peat. It is usually black or very dark brown in
color. Some mucks produce high crop yields when arti-
ficially: drained. Peat and muck are known collectively
as Bog soils.

“Arruvian Sorts.—Alluvial soils are azonal soils that de-
veloped from geologically recent alluvium that has not
been in place long enough to have well-developed horizons.
These soils have a surface layer 8 to 10 inches thick, are
relatively high in organic matter, and are underlain by
fresh alluvium that has much the same characteristics as
when it was deposited. These soils are not extensive in
Tomplins County but occur on narrow flood plains along
all the major streams of the county where new material
is being added continuously. The Alluvial soils in Tomp-
kins County are those in the Genesee, Eel, Tioga, and
Middlebury series.

Soil series

In the following pages, each of the soil series represented
in Tompkins County 1s discussed, and a profile of a typical
soil of each series is described in detail.

ArpeN Srries.—The Alden series consists of very poorly
drained, medium acid to nearly neutral, moderately fine
textured or medium-textured Humic Gley soils. These
soils have developed in glacial till derived mainly from
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sandstone and shale but containing a small amount of lime-
stone. They are the very poorly drained soils in the catena
that includes the well drained Valois, the moderately well
drained Langford, the somewhat poorly drained rie, and
the poorly drained Ellery series. They ave also the very
%oorly drained members of the Bath-Mardin-Volusia-

hippewa-Alden catena. ,

Alden soils have a thin surface soil of muck or mucky
material over an intensively gleyed subsoil that has few to
many, faint to distinct mottles. They differ from Ellery
and Chippews soils in having a mucky surface soil and a
neutral gray (0 to 1 chroma) gleyed horizon in a distinct
fragipan.

Alden soils are of minor extent in Tompkins County and
are of little importance agriculturally.

Profile of Alden mucky silt loam, pastured :

A1—0 to 10 inches, very dark gray (10 YR 3/1) and black
(10YR 2/1) mucky silt loam; few, fine, dark-brown
(7.5YR 3/2) root mottles; weak, fine, crumb struc-
ture; very friable; pH 6.6; clear, wavy boundary; 10
to 18 inches thick.

A2g—10 to 23 inches, gray (N 5/0) heavy silt loam to light
silty clay loam; common, medium, faint, grayish-
brown (2.5Y 5/2) and olive-brown (2.5Y 4/4) mottles;
moderate, medium and coarse, subangular blocky
structure; friable to slightly firm; pH 6.8; gradual,
wavy boundary ; 9 to 13 inches thick,

B2g—23 to 36 inches, olive (5Y 4/4) channery heavy silt
loam ; gray (N 5/0) mottles; moderate, coarse, blocky
structure; firm; pH 7.0; diffuse lower boundary; 10
to 14 inches thick.

Cg—36 to 60 inches, olive (5Y 4/4 and 5/4) channery silt
loam; gray (N 5/0) vertical streaks 18 to 24 inches
apart; firm ; caleareous.

Range in characteristics—The mucky surface layer
ranges from 10 to 18 inches in thickness. Locally, Alden
soils have 3 to 6 inches of silty clay to silty clay loam be-
neath the mucky surface layer. The chroma of the in-
tensely gleyed horizons is commonly 0 to 1, but in drained
areas the chroma is 2 and the colors arve usually gray,
bluish gray, or greenish gray. Hues of 5Y to 2.5Y and
values of 4 to 5 are common below the gleyed horizon
and in the substratum. The depth to carbonates ranges
from 80 to 86 inches. The reaction of the surface layer
ranges from strongly acid (pH 5.5) to nearly neutral,
depending on position and associated soils. In most places
Alden soils have a surface layer of muck or mucky ma-
terial, but where they intergrade toward Chippewa or
Ellery soils, they commonly have a surface layer of chan-
nery silt loam. Stoniness ranges from none in the silt-
filled depressions to channery or flaggy where Alden soils
intergrade toward soils that are shallow over bedrock.

Argrort Serms.—The Arkport series consists of weak
Gray-Brown Podzolic soils developed in well-drained fine
sandy loam and very fine sandy loam, which were laid
down as sandy lacustrine or deltaic deposits along the
margins of glacial lakes. Originally, these deposits were
calcareous, but now they are leached of lime to a depth of
40 to 60 inches or more.

The upper part of the soil is dominantly fine or very
fine sandy loam. The B horizon is diffuse or banded ; the
sand grains are bonded by clay bridges. Thin bands of
silt commonly occur below a depth of 20 inches. Arkport
soils are the well drained members of the catena that in-
cludes the moderately well drained Galen, the somewhat
poorly drained Minoa, and the poorly drained and very
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poorly drained Lamson soils. Only Arkport and Lamson
soils of this catena were mapped in Tompkins County.
Arkport soils are associated mainly with Howard soils on
deltas and with silty Niagara and Canandaigua soils on
lake plains. )

Arkport soils are of minor extent in Tompkins County,
but they are important to the agriculture.

Profile of Arkport fine sandy loam, cultivated:

Ap—O0 to 8 inches, dark grayish-brown (10YR 4/2) fine sandy
loam; weak, medinm to fine, crumb structure; very
friable; pH 6.0; abrupt, smooth boundary; 6 to 10
inches thick.

A2—8 to 16 inches, yellowish-brown (10YR 5/4) fine sandy
loam ; weak, fine, crumb structure; very friable ; pH
5.5 to 5.8 ; gradual, wavy boundary ; 6 to 9 inches thick.

B1—16 to 22 inches, brown (10YR 5/3) fine sandy loam with
irregular, thin, horizontal bands of reddish-brown
very fine sandy loam; gund grains and silt particles
joined by clay bridges; weak, fine or medium, sub-
angular blocky structure; friable; pH 6.0; gradual,
wavy boundary ; 6 to 10 inches thick.

B2—92 to 386 inches, brown (10YR 5/3) to grayish-brown
(10YR 5/2) loamy fine sand with discontinuous, thin
bands of dark-brown (10YR 4/3) very fine sandy loam ;
weak to very weak, medium, subangular blocky struc-
ture ; very friable; pH 6.5 to 7.0; clear, wavy bound-
ary ; 12 to 24 inches thick.

C—36 inches -+, grayish-brown (2.5YR 5/2) very fine sand,
loamy fine sand, and stratified fine sand; weak, me-
dium, platy structure; friable to slightly firm; pH
7.5+ ; calcareous,.

Range in characteristics.—Fine sandy loam and very
fine sandy loam ave the usual surface textures, but locally
the surface texture may be silt loam. Layers of silt 1 to 2
inches thick may occur in the profile; these layers are most
common where Arkport soils adjoin soils of the Hudson
and Collamer series. Some fine gravel may be mixed with
the surface layer and the upper part of the subsoll in areas

that are near Howard soils. Reaction varies; In some
areas the soil is neutral in the surface layer and calcareous
at a depth of 86 inches, and in other areas, particularly in
the western part of the county, the soil is medium acid or
strongly acid to a depth of 5 feet or more. Similar pro-
files near Dryden Lake and Vetsburg, near the city Iimits
of Tthaca, are strongly acid to a depth of 5 feet, but are
saleareous below that depth. The B horizon of Arkport
oils is generally less than 15 percent clay. It has a
veaker structure than that of Dunkirk soils.

Bara Seres.—The Bath series consists of well-drained,
strongly acid, medium-textured Sols Bruns Acides that
have a firm fragipan. These soils have developed in deep,
firm, acid glacial till derived from gray or olive sandstone
and shale. They are the well drained members of a catena
that includes the moderately well drained Mardin, the
somewhat poorly drained Volusia, the poorly drained
Chippewa, and the very poorly drained Alden soils. Bath
soils are mapped locally in association with Erie and El-
lery soils, which formed in nentral to weakly calcareous
parent material.

Bath soils are deeper over bedrock than Lordstown soils,
which do not have a fragipan. They generally have a
slightly lighter textured and more strongly acid fragipan
than the Volusia soils, which have more lime in the
substratum,

Bath soils are moderately extensive in Tompkins

County and are agriculturally important.
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Profile of Bath channery silt loam, forested :

01—1 inch to 0, looseleaf litter (undecomposed) from mixed
hardwoods.

A11—0 to 1 inch, very dark brown (10YR 2/2) silt loam; high
organic-matter content; moderate, fine, crumb struc-
ture; friable; pH 5.2; fine roots form a dense mat;
abrupt, smooth boundary; 1 to 1% inches thick.

A12—1 to 1% inches, dark-brown (10YR 4/3 and 3/3) chan-
nery silt loam ; weak, fine, crumb structure; friable;
held in place by mat of reoots; pH 4.6; abrupt, smooth
boundary ; 1 to 114 inches thick.

A2—11% to 2 inches, brown and dark-brown (10YR 5/3-4/3)
channery silt loam; weak, very thin, platy structure
or moderate, fine and coarse, subangular blocky strue-
ture ; friable to firm ; peds have many small pores ; pH
4.8; clear, smooth boundary; 0 to % inch thick. This
horizon is discontinuous.

B21—2 to 12 inches, dark yellowish-brown (10YR 4/4) chan-
nery silt loam; moderate, fine and coarse, subangular
blocky structure ; coarse peds that break to weak, fine
crumbs ; friable; many fine roots; pH 4.8; clear, wavy
boundary ; 8 to 11 inches thick.

B22—12 to 26 inches, yellowish-brown (10YR 5/4) channery
silt loam; weak, fine to coarse, subangular blocky
structure with a few, weak, fine crumbs; friable to
firm; small roots common; pH 5.2; clear, wavy
boundary ; 10 to 15 inches thick.

A’2—926 to 30 inches, grayish-brown (25Y 5/2), light olive-
brown (2.5Y 5/4), and dark yellowish-brown (10YR
4/4) channery sandy loam; common, medium, faint
mottles; very weak, fine, subangular blocky and. weak,
medium to thick, platy structure; firm in place, friable
when removed: pH 5.4; clear, irregular boundary;
2 to 6 inches thick.

B’'x—30 to 40 inches, olive-brown (2.5Y 4/4) very channery
silt loam; coarse prisms that break to weak, medinm
and coarse blocks; light yellowish-brown (10YR 6/4)
silt coats on top of prisms and extending downward
between prisms; very firm; clay films in pores in
lower 6 inches; pH 5.4; gradual boundary; 10 to 14
inches thick.

C—40 to 48 inches, broken channery fragments; olive-brown
(2.5Y 4/4) loam in interstices; thin clay films in
pores; pH 5.4 ; underlain by bedrock.

Range in characteristics.—The depth to the fragipan
ranges from 18 to 80 inches and is least on gentle slopes.
Channery fragments occur throughout the profile. Nu-
merous flagstones and a few erratics make up the remain-
der of the coarse skeleton. The number of flagstones on
the surface and in the soil increases as Bath soils intergrade
toward Lordstown soils. The yellowish-brown to strong-
brown color of the B horizon is much brighter than that
of the moderately well drained Mardin soils. The struc-
ture of this horizon may become weak, fine, subangular
blocky where these soils intergrade to Valois soils. Bath
soils are strongly acid to a depth of 5 to 7 feet; pIH values
of 4.8 to 5.2 are common in the upper part of the solum.
The reaction may be neutral at a depth of 4 to 5 feet where
Bath soils intergrade to Valois soils.

Braceviuie Series.—The Braceville series consists of
deep, moderately well drained Sols Bruns Acides devel-
oped in glacial outwash derived from acid gray shale,
siltstone, and sandstone. These soils are the moderately
well drained members of the catena that includes the well-
drained Chenango, the somewhat poorly drained Red
Hook, and the poorly drained to very poorly drained
Halsey soils. Braceville soils formed in outwash in re-
gions where Lordstown, Bath, Mardin and Volusia soils
formed on uplands in glacial till. Braceville soils are of
minor extent and of little agricultural importance.
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Profile of Braceville gravelly silt loam, cultivated :

Ap—O0 fo 7 inches, grayish-brown (10YR 5/2) to dark grayish-
brown (10YR 4/2) gravelly silt loam or silt loam;
moderate, coarse, crumb structure; friable when
moist, slightly sticky when wet; pH 5.0; clear, smooth
boundary ; 6 to 8 inches thick.

B2—7 to 13 inches, yellowish-brown (10YR 5/4) gravelly silt
loam; weak, medium, crumb structure; friable when
moist, firm when dry; many fine roots; pH 5.0; grad-
ual, smooth boundary; 6 to 8 inches thick.

A’2g-—13 to 24 inches, grayish-brown (10YR 5/2) to light gray-
ish-brown (10YR 6/2) gravelly silt loam ; common, dis-
tinct, yellowish-brown mottles (10YR 5/4) ; weak, fine
to medium, subangular blocky structure ; friable when
moist, slightly plastic when wet; pH 5.0 to 5.3; clear,
wavy boundary ; 8 to 12 inches thick.

B’xg—24 to 36 inches, grayish-brown (2.5Y 5/2) to light olive-
brown (2.5Y 5/4) silt loam or gravelly silt loam ; com-
mon, fine to medium, faint mottles of yellowish brown
(10YR 5/4) ; massive; firm; slowly permeable; pH
5.5; diffuse boundary ; 10 to 18 inches thick.

IIC—36 inches +, dark grayish-brown (2.5Y 4/2) to olive-
brown (2.5Y 5/4) sandy or gravelly loam or stratified
sand, silt, and gravel; single grain ; firm in place;
pH 5.5 to 6.0.

Range in characteristics—The moderately good drain-
age of these soils is the result of dense, silty layers in the
substratum or of compact, impervious glacial fill. Typi-
cally the soils are strongly acid (pH less than 5.5), but in
places the pH of the subsoil is nearly 6.0. The texture of
the surface layer is silt loam or loam, and the amount of
gravel on the surface varies. The depth to the stratified
parent material ranges from 80 to 45 inches and differs
widely from place to place.

Cananpargua Sertes.—The Canandaigua series consists
of deep, poorly drained and very poorly drained Low-
Humic Gley soils that intergrade to Humic Gley. These
soils have formed in silty lacustrine deposits. They are
the poorly drained and very poorly drained soils in the
catena that includes the well drained Dunkirk, the mod-
erately well drained Collamer, and the somewhat poorly
drained Niagara soils.

Canandaigua soils do not have the high percentage
of sand that is characteristic of Lamson soils, and they are
not so high in clay as Madalin soils. Their lime content
1s similar to that of Lamson and Madalin soils because
of the high base status of the drainage water that accumu-
lates in the low parts of the landscape where Canandaigua
soils occur. Poorly drained Canandaigua soils have a sur-
face layer of dark grayish-brown to very dark grayish-
brown silt loam, high in organic-matter content. The
very poorly drained soils of this series have a surface
layer of muck or of mucky silt loam.

Canandaigua soils are not extensive in Tompkins County
and are not important agriculturally.

Profile of Canandaigua silt loam, cultivated :

Ap—O0 to 8 inches, very dark gray (10YR 3/1) silt loam, high
in organic matter; weak, fine and medium, crumb
structure; very friable; many fine roots; pH 6.0;
abrupt, smooth boundary; 7 to 9 inches thick.

A21g—8 to 12 inches, light brownish-gray (10YR 6/2) and gray-
ish-brown (10YR 5/2) silt loam ; few, distinct, yellow-
ish-brown (10YR 5/6) and dark-brown (7.5YR 4/4)
mottles; weak, medium, subangular blocky structure;
friable; many fine roots; pH 6.2; clear, wavy bound-
ary ; 3 to 5 inches thick.

A22g—12 to 16 inches, grayish-brown (2.5Y 5/2) very fine
sandy loam ; distinct, olive-brown (2.5Y 4/4) mottles;

weak, thin, platy structure begining to exhibit cracks
or prisms, below which are gray (5Y 5/1) coats of very
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fine sand or silt; friable; pH 6.2; clear, smooth bound-
ary ; 4 to b inches thick.

B2g—16 to 24 inches, stratified silt and very fine sand in coarse,
crudely shaped prisms that separate into plates 2 to
3 inches thick ; interiors of pale brown (10YR 6/3) to
light brownish-gray (2.5YR 6/2) with many, fine,
strong-brown (7.5YR 5/6) and medium jyellowish-
brown (10YR 5/6-5/8) mottles ; prisms have gray (N
5/0) surfaces that are gilty at the top and slightly
sticky at greater depth; friable to firm; pH 6.8 to 7.0;
gradual, smooth boundary; 8 to 12 inches thick.

Cg—24 inches -, stratified silt and very fine sand with very
thin layers of pinkish clay and precipitated calcium
carbonate between the layers of sand and silt; in coloy
and mottling, similar to B2g hovizon ; no prisms; cal-
careous.

Range in characteristics—This series includes both
poorly drained and very poorly drained soils that formed
n silty lacustrine materials. Consequently, the properties
of the soils differ from place to place. Some areas receive
accumulations of material washed from higher soils and
have a dark-colored, organic-matter enriched plowed layer
12 to 14 inches thick. Other areas are under water most
of the year and have a mucky surface layer. Gleying is
less evident in the areas where surface wash has accumu-
lated. In these areas the gleyed horizons have a chroma
of 1 or 2 and have many distinet mottles. In the areas
where the surface is mucky, the gleyed horizons are thicker
and may or may not have prominent, yellowish-brown or
strong-brown mottles. The profile generally is high in silt
and very fine sand and is more laminated in appearance
than that of Madalin soils. Weak prisms that separate
into thin to thick plates have formed in the drier soils;
the wetter soils are very weak platy or massive. The depth
to calcareous material ranges from 18 to 40 inches in the
drier soils and decreases with increasing wetness. The
poorly drained profile described for the series is only
slightly acid, but in most of the areas mapped the solum 1s
nearly neutral to medium acid. The texture is extremely
variable, but silt loam and very fine sandy loam are
dominant.

Cayuea Serris.—The Cayuga series consists of deep,
well drained to moderately well drained Gray-Brown Pod-
zolic soils that developed in reworked lacustrine silt and
clay and high-lime glacial till or in a thin layer of lacus-
trine sediments over high-lime till similar to that in which
the Ioneoye and Lansing soils developed. Reworking or
mixing of the lacustrine materials is the result of frost
action, tree throw, deep cultivation, and the burrowing of
animals, all of which tend to bring subsoil material and
stones to the surface.

In places the upper part of the solum resembles that of
the Hudson soils, and the substratum is like that of the
Honeoye or Lansing soils. Generally, the texture of the
surface soil varies within short distances.

Cayuga soils are the well drained and moderately well
drained members of their catena. The somewhat poorly
drained Ovid soils and the poorly drained Ilion soils are
the only other members of the catena mapped in Tompkins
County.

Cayuga soils are moderately extensive in the northwest-
ern part of the county, on both sides of Cayuga Lake.

Profile of Cayuga silt loam, pastured :

Ap—O to 4 inches, very dark grayish-brown (10YR 3/2) heavy
silt loam; moderate, medium, crumb structure; fri-
able; pH 7.0; abrupt, smooth boundary; 4 to 6 inches
thick.
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A2—4 to 9 inches, brown (10YR 5/3) heavy silt loam; weak,
thick, platy structure; friable to slightly firm; some
Ap material in worm channels; pH 7.0; clear, smooth
boundary ; 2 to 5 inches thick.

B21t—9 to 18 inches, dark-brown (7.5YR 4/2) to reddish-brown
(BYR 4/3) silty clay loam interiors, and dark-brown
(10YR 4/3) ped surfaces; strong, coarse, subangular
blocky to blocky structure; thin clay films in low-
est 2 inches; pH 6.6; clear, wavy boundary; 2 to 4
inches thick.

B22t—13 to 25 inches, dark-brown (7.5YR 4/2-4/4) silty clay
interiors, and grayish-brown (10YR 5/2) and dark
grayish-brown (10YR 4/2) ped surfaces; few, fine,
faint, dark yellow-brown (10YR 4/4) and pale-
brown (10YR 6/3) mottles; strong, coarse and very
coarse, blocky structure; firm; thick clay films on ped
surfaces; pH 6.8; clear, wavy boundary; 10 to 15
inches thick.

C1—25 to 30 inches, reddish-brown (5YR 4/3) silt loam in-
teriors. and light reddish-brown (5YR 6/3) and red-
dish-brown (5YR 5/3) ped surfaces; thick, platy
structure; firm; calcareous; abrupt boundary.

IIC2—30 to 60 inches, grayish-brown (2.5Y 5/2) gravelly
loamy glacial till; thick, crudely shaped, platy struc-
ture; firm ; calcareous.

Range in characteristics—The texture of the surface
soil ranges from loam to silty clay loam. That of the B
horizon ranges from gravelly silt loam in soils formed in
till to silty clay loam or silty clay in soils formed where
the mantle of lacustrine material is 20 inches thick, or
thicker. Coarse texture and sandiness are associated with
underlying till or a thin mantle of lacustrine sand and silt
over till. In places on the slopes bordering Cayuga Lake,
Cayuga soils intergrade to Hudson soils, particularly
where the lacustrine silt and clay are more than 3 feet thick
over till. In places where Cayuga soils are associated with
Hudson soils, the subsoil is reddish brown; where they
are associated with Dunkirk soils, the subsoil may be
yellowish brown. On the steeper slopes bordering the lake,
shale may contribute a considerable part of the underlying
till. Along some of the smaller streams that emptied into
the glacial lake there are some small areas that have a
fine sandy loam surface texture. The depth to till ranges
from 12 to 36 inches, but typically it is 20 to 30 inches.
Stoniness ranges from none to much gravel and many
shale fragments. Depth to free lime commonly ranges
from 24 to 36 inches, depending on past erosion.

Curxaxco Serres.—The Chenango series consists of
deep, well-drained Sols Bruns Acides developed in glacial
outwash sand and gravel derived from acid, gray, fine-
grained sandstone, siltstone, and shale. Originally, this
parent material contained some limestone, which was sub-
sequently leached out to a depth of 5 to 8 feet. In places
clay bridges or a slight accumulation of clay may be found
deep in the B horizon.

Chenango soils are the well drained members of the
catena that includes the moderately well drained Brace-
ville and the somewhat poorly drained Red Hook soils.
The associated soils on the uplands are of the Lordstown,
Bath, Mardin, and Volusia series. Chenango soils
resemble Howard and Palmyra soils, but they lack the
textural B horizon, are more strongly acid, and are deeper
to calcareous material.

Chenango soils are moderately extensive and are im-
portant agriculturally.
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Profile of Chenango gravelly loam, cultivated :

Ap—O0 to 8 inches, dark grayish-brown (10YR 4/2) gravelly
loam or gravelly silt loam; moderate, fine, crumb
structure ; very friable; pH 5.0 to 5.4; smooth, clear
boundary ; 6 to 9 inches thick.

B1—S8 to 18 inches, yellowish-brown (10YR 5/06) gravelly loam
to gravelly silt loam ; weak, medium, crumb structure;
very friable; pH 5.0; clear, smooth boundary; 3 to 6
inches thick.

B2—13 to 26 inches, dark-brown (10YR 4/3) to dark yellow-
ish-brown (10YR 4/4) gravelly silt loam or gravelly
sandy loam; weak, medium, subangular blocky struc-
ture; very friable; many fine roots; pH 5.0 to 5.4;
gradual, wavy boundary; 6 to 15 inches thick.

IT1C1—26 to 34 inches, dark grayish-brown (10YR 4/2) to very
dark grayish-brown (10YR 3/2) very gravelly loam;
structureless; loose; some cobblestones; pH 5.2;
gradual, wavy boundary; 8 to 12 inches thick.

II1C2—34 inches -, dark grayish-brown (10YR 4/2) mixed
sand, gravel, and cobblestones ; no apparent structure;
loose, open, and porous; overlies stratified sand and
gravel ; pH 5.5 to 6.0.

Range in characteristics.—The texture of the surface
layer ranges from gravelly sandy loam to gravelly silt
loam. Some of the gravel 1s rounded and waterworn, and
some is local channery material deposited in fans. In
places where free lime occurs at a depth of 5 to 8 feet
there commonly occurs, in the lower part of the C horizon,
a layer that is finer textured than the B or C horizon in
the profile described and that resembles the lower part
of the B horizon of Howard soils.

Crreeewa  Serins—The Chippewa series consists
of deep, medium-textured, poorly drained Low-Humic
Gley soils that have a fragipan. These soils developed in
glacial till derived mainly from acid, fine-grained sand-
stone and shale. They are the poorly drained soils in the
catena that includes the well drained Bath, the moderately
well drained Mardin, the somewhat poorly drained Vo-
lusia, and the very poorly drained Alden soils. The Chip-
pewa soils are the acid analogs of the neutral or mildly
alkaline, poorly drained Ellery soils.

Chippewa soils have a more acid fragipan than Ellery
soils. They lack the mucky surface layer and intense
gleying of Alden soils and have a darker colored plowed
Inyer and a more strongly gleyed subsoil than Volusia
soils. They are deeper to bedrock than Tuller soils and
have a thicker, more strongly expressed fragipan.

The Chippewa soils are widely distributed but are agri-
culturally unimportant except in a few places.

Profile of Chippewa channery silt loam, pastured:

A1—0 to 4 inches, very dark gray (10YR 3/1) to very dark
grayish-brown (10YR 3/2) silt loam; many, promi-
nent, yellowish-brown (10YR 5/8) root mottles; mod-
erate, medium, crumb structure; friable; many fine
roots; pH 5.4 clear, smooth boundary; 3 to § inches
thick.

A2g—4 to 10 inches, dark grayish-brown (2.5Y 4/2) heavy silt
loam; many, fine, distinet, yellowish-brown (10YR
5/4) mottles; moderate, fine and medium, subangular
blocky structure; friable to slightly firm; few fine
roots; pH 5.2; gradual boundary; 5 to 7 inches thick.

ITA’2g—10 to 15 inches, grayish-brown (10 YR 5/) channery
silt loam; common, medium, yellowish-brown (10YR
5/4) and gray (10YR 6/1) mottles and few olive-
brown (2.5Y 5/4) mottles in lower 2 inches; weak,
thin, platy structure that breaks to fine, subangular

blocky structure; friable to slightly firm; few roots;
pH 5.4; clear, wavy boundary ; 4 to 6 inches thick.
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IIB’x—15 to 25 inches, olive-brown (2.5Y 4/4) and olive (5Y
4/4) channery heavy silt loam; coarse prisms, 6 to 8
inches across, that have gray (5Y 6/1) silt surfaces;
prisms bordered with dark brown (10YR 4/3) inside
the silt surface; firm; few fine roofs in cracks between
prisms ; pH 5.6 ; gradual boundary.

IIG—25 to 36 inches, olive-gray (5Y 5/2) and olive (5Y 5/3)
channery silt loam or loam ; massive; firm ; pH 5.8.

Lange in characteristics—These soil vary mainly in
thickness and texture of the material above the fragipan.
In places surface wash of silty clay loam or silt loam, high
in organic matter, has accumulated to a depth of 12 to 18
inches over the gleyed, channery silt loam or silty clay
loam horizon. The plowed surface is darker than that of
the associated and better drained Volusia soils. The
gleyed horizon has chroma of 1 or 2. Mottles in thishori-
zon range from few, fine, and distinet to many, common,
and prominent, and the drainage range is from very poor,
as in the Alden soils, to somewhat poor, as in the Volusia
soils. Above the pan the pH value is generally less than
5.0, but in the fragipan it ranges from less than 5.0 to as
much as 6.0, as Chippewa soils intergrade toward Ellery
soils. The channery soil type is most common, but stoni-
ness ranges from few channery fragments on the surface in
silty depressions to many flaggy fragments where Chip-
pewa soils intergrade toward the Lordstown or Tuller
soils. :
Corramzer Series.—The Collamer series consists of deep,
moderately well drained Gray-Brown Podzolic soils that
developed in stratified silty and very fine sandy lacustrine
deposits. These soils have a textural B horizon that de-
veloped in stratified or varved silt and very fine sand and
that contains a suflicient amount of clay to qualify as an
argillic horizon. Collamer soils are the moderately well
drained soils in a catena that includes the well drained
Dunkirk, the somewhat poorly drained Niagara, and the
poorly drained or very poorly drained Canandaigua soils.

Collamer soils are lower in clay than are Hudson soils.
They resemble Williamson soils, which formed in similar
material, but they contain more clay and lack a fraigpan.
Soils of the Collamer and Williamson series overlap or in-
tergrade locally and have stratified beds of calcareous very
fine sand and silt in the lower part of their substratum.
Collamer soils are not extensive locally, but they are agri-
culturally important.

Profile of Collamer silt loam, cultivated :

Ap—O0 to 8 inches, dark grayish-brown (10YR 4/2) silt loam;
moderate, fine and mediwm, subangular blocky struc-
ture; slightly compacted; friable; pH 6.4; many
roots; abrupt, smooth boundary; 7 to 10 inches thick.

A2—8 to 11 inches, brown (10YR 5/3) silt loam; common,
medium to coarse, distinet, yellowish-brown (10YR
5/6-5/8), light brownish-gray (2.5Y 6/2), and dark
grayish-brown (2.5Y 4/2) mottles; moderate, medium
to coarse, subangular blocks that break to thin plates;
friable ; many roots; pH 6.2; clear, wavy boundary; 3
to 5 inches thick. In places this horizon is light gray
(10YR 7/2) to light brownish gray (10YR 6/2) and
free of mottles.

B21—11 to 14 inches, mottled yellowish-brown (10YR 5/6) and
grayish-brown (2.5Y 5/2) heavy silt loam; moderate,
medium to coarse, subangular blocky structure; firm;
pH 6.5; clear, wavy boundary; 3 to 5 inches thick.

B22—14 to 27 inches, dark grayish-brown (10YR 4/2) heavy
silt loam interiors and gray (N 6/0) silty ped surfaces;
common, prominent, yellowish-brown (10YR 5/6)
mottles; moderate, medium, blocky structure within
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moderate, coarse prisms; firm; clay filims in lower 6
to 8 inches; pH 6.6 to 7.2; abrupt, smooth boundary ;
12 to 15 inches thick. "

C—27 inches -, dark grayish-brown (10YR 4/2), varved very
fine sand and silt; gray (N 6/0) and yellowish-brown
(10YR 5/4) mottles are common; very thin layers of
pinkish clay that contains free lime lie between layers
of sand and silt; weak, fine to medium, blocky struc-
ture; firm; calcareous.

Lange in characteristics—The principal types of Colla-
mer soils in Tompkins County are silt loam and very fine
sandy loam. A sandy type occurs as smears of very fine
sand 10 to 14 inches thick over silt loam along Fall Creek
in the vicinity of Freeville and on the property of Cornell
University near Ithaca. Most of the very fine sandy loam
intergrades to Williamson soils, which have a weak fragi-
pan that lacks the blocky structure of that in the Collamer
soils. Colors commonly have 10YR and 7.5 YR hues.
Mottles range from medium to coarse and from distinct to
prominent in the more silty soils, but in some places the A2
horizon is free of mottles. As Collamer soils intergrade
to Niagara soils, the mottled A2 horizon becomes more
distinct. The textural profile is intermediate between that
of the very fine sandy loam Williamson soils, which have a
weak fragipan, and the Hudson soils, which have a textural
B horizon that is more than 30 percent clay and is of
strong, blocky structure. Calcareous material is generally
at a depth of 24 to 42 inches, but the depth to free lime may
be 48 inches locally. In these places the solum is strongly
acid, but in a modal profile the pH value of the B horizon
18 generally more than 6.0.

Conesus Serizs.—The Conesus series consists of deep,
moderately well drained, medium-textured Gray-Brown
Podzolic soils developed in moderately calcareous glacial
till derived mainly from shale and sandstone and to a lesser
extent from limestone. These soils are strongly acid in
the A2 horizons and the upper part of the B horizon, neu-
tral in the lower part of the B horizon, and calcareous in
the substratum. They are the moderately well drained
members of the catena that includes the well drained Lans-
ing, the somewhat poorly drained Kendaia, and the poorly
drained and very poorly drained Lyons soils.

The profile is intermediate between the profile of the
moderately well drained Lima soils, which are associated
with Honeoye soils, and that of the moderately well drained
Langford soils, which are associated with Valois soils.
The solum and the A2 horizon of Conesus soils are thicker
than those of Lima soils. Also, these soils lack the fragi-
pan and the yellowish-brown B, horizon that are char-
acteristic of Langford soils.

Conesus soils are extensive in Tompkins County and are
important agriculturally.

Profile of Conesus gravelly silt loam, cultivated:

Ap—0 to 7 inches, very dark grayish-brown (10YR 3/2) to
dark grayish-brown (10 YR 4/2) gravelly silt loam;
moderate, fine, crumb structure; friable; pH 6.2;
abrupt, smooth boundary ; 8 to 10 inches thick.

A21—7 to 11 inches, yellowish-brown (10YR 5/4) gravelly silt
loam; weak, fine, crumb structure; very friable; pH
5.4, clear, smooth boundary; 3 to 5 inches thick.

A22—11 to 15 inches, brown (10YR 5/3) gravelly loam to silt
loam; weak, fine and medium, subangular blocky
structure; few, fine, faint, yellowish-brown mottles in

lower 3 inches; friable; pH 5.4 ; clear, wavy boundary ;
4 to 7 inches thick.
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B1—15 to 22 inches, dark-brown (10YR 4/3) gravelly silt loam ;
fine and medium, faint, dark yellowish-brown (10YR
4/4) and grayish-brown (10YR 5/2) mottles; mod-
erate, medinum and coarse, blocky structure; slightly
firm to firm ; pH 5.6; thin clay films in places; gradual
boundary ; 4 to 7 inches thick.

B2t—22 to 34 inches, dark-brown (10YR 4/3) gravelly silty
clay loam; common, medium, faint, dark yellowish-
brown (10YR 4/4) and gray (10YR 5/2) and few,
fine, yellowish-brown (10YR 5/4) mottles; strong,
medium and coarse, blocky structure; firm; thick clay
films ; pH 6.0; gradual boundary ; 12 to 15 inches thick.

C—34 to 42 inches, dark grayish-brown (10YR 4/2) gravelly
silty clay loam to gravelly silt loam; few, grayish-
brown (10YR 5/2) streaks; strong, medium, blocky
or thick, platy structure; firm; pH 6.4 to weakly
calcareous.

Range in characteristics—The depth to carbonates
ranges from 80 to 42 inches. Generally, the substratum
is neutral below a depth of 36 inches. Channery frag-
ments increase in number as these soils intergrade to Lang-
ford soils, and the amount of limestone gravel decreases.
The pH values in the upper part of the solum range from
5.5 to 6.5. The depth to the A2 horizon ranges from 12
to 16 inches. The lower part of the A2 horizon has a few
faint mottles in most places, but where these soils inter-
grade to Kendaia soils, the mottles are distinct and 2.5Y
hues are common in the B and C horizons.

Darrexn Series—The Darien series consists of deep,
somewhat poorly drained Gray-Brown Podzolic soils de-
veloped in moderately calcareous glacial till derived from
shale, sandstone, and limestone that were strongly in-
fluenced by reworked lacustrine sediments. Darien soils
are closely associated with the poorly drained Ilion soils.
They resemble Erie soils, but they have a clayey textural
B horizon and lack a fragipan. They are similar to Ovid
soils but are lower in lime and have a more clayey sub-
stratum.

Darien soils oceur in areas of valley plugs or lateral
moraines. They are not extensive nor important agri-
culturally.

Profile of Darien gravelly silt loam, cultivated:

Ap—0 to 9 inches, very dark grayish-brown (10YR 3/2)
gravelly silt loam; strong, fine and medium, sub-
angular blocky structure; friable; pH 6.8; clear
boundary ; 8 to 10 inches thick.

A2g—9 to 13 inches, grayish-brown (10YR 5/2) gravelly heavy
silt loam; common, medium, faint, dark yellowish-
brown (10YR 4/4) mottles; moderate, fine to medium,
blocky structure; firm; pH 6.4; clear, wavy bound-
ary; 3 to 5 inches thick.

B2g—13 to 30 inches, gray (10YR 5/1) gravelly silty clay
loam ; many, fine, faint, yellowish-brown (10YR 5/4)
mottles ; moderate, medium, blocky structure in weak,
coarse prisms; firm ; plastic; pH 6.8 to 7.0; thin clay
films on ped surfaces; gradual boundary; 15 to 20
inches thick.

C—30 to 38 inches, olive-brown (2.5Y 4.4) gravelly silty clay
loam; vertical streaks of gray (N 5/0) .with dark
yellowish-brown (10YR 4/4) borders inside gray
streaks that mark boundaries of very coarse prisms;
strong, medium and coarse, blocky structure; firm;
pH 7.0 to 7.4; calcareous below 38 inches.

Range in characteristics—The texture of the parent
material is variable within short distances both vertically
and horizontally. Variations are mainly in thickness of
materials over the textural B horizon and in occurrence
of layers of sand, silt, or clay in the profile. The depth to
carbonates is normally more than 36 inches, and in places
the substratum may be only neutral.

SOIL SURVEY SERIES 1961, NO. 25

Durkirk Srries.—The Dunkirk series consists of deep,
well-drained Gray-Brown Podzolic soils that developed in
stratified silty and fine sandy lacustrine deposits. These
deposits contained sufficient amounts of clay for the devel-
opment of a textural B horizon and accessory character-
istics of consistence and structure. The Dunkirk series is
the well drained member of a catena that includes the
moderately well drained Collamer, the somewhat poorly
drained Niagara, and the poorly drained to very poorly
drained Canandaigua series.

Dunkirk soils have less clay in the B horizon than do
Hudson soils and lack the mottling that is characteristic
of Hudson soils. They are less sandy than Arkport soils
and lack the distinet bands of sand in the B horizon.
Dunkirk soils occur on convex slopes on the lake plains of
ancient Lake Ithaca, which covered much of Tompkins
County. They are of minor extent and are not agricul-
turally important.

Profile of Dunkirk silt loam, cultivated :

Ap—oO0 to 8 inches, dark grayish-brown (10YR 4/2) silt loam;
weak, fine and medium, crumb structure; very fri-
able; many roots; pH 6.2; abrupt, smooth boundary ;
7 to 9 inches thick.

B21—8 to 18 inches, dark-brown (7.5YR 4/4) heavy silt loam
or light silty clay loam with dark-brown (7.5YR 4/2)
ped surfaces; moderate, medinm, blocky structure;
firm ; few roots; pH 6.2; gradual boundary ; few clay
films on peds in lower part of horizon; 7 to 10 inches
thick.

B22—18 to 27 inches, dark-brown (7.5YR 4/4) light silty clay
loam ; moderate, coarse, blocky or thick, platy struc-
ture; firm; pH 6.2 ; peds coated with thin, dark-brown
(7.5YR 4/2) clay films; slightly plastic when wet;
gradual boundary ; 8 to 11 inches thick.

B23—27 to 40 inches, dark-brown (7.5YR 4/4) heavy silt
loam ; few, fine, faint, olive-brown (2.5 Y 4/4) mottles;
gray ped surfaces; moderate, thick, platy structure;
slightly firm; pH 6.6 at 40 inches; abrupt, smooth
boundary ; 12 to 15 inches thick. Mottles in the lower
part of the B horizon are common in this county.

C—40 to 60 inches, dark grayish-brown (2.5Y 4/2) silt loam;

thick, platy structure; firm; calcareous at 50 inches;
platy structure is the result of varving.

Range in- characteristics—The B horizon of Dunkirk
soils is as much as 15 to 30 percent clay where these soils
intergrade to Hudson soils. The colors of the solum lo-
cally range in hue from 10YR to 5YR; values of 4 to 5 are
most common. Faint mottles occur in the A2 horizon
where these soils intergrade toward the moderately well
drained Collamer soils. Locally, the lower part of the B
horizon is mottled, probably as a result of varving or strat-
ification in the parent materials. The pH values range
from less than 5.0 to more than 6.0 in soils intergrading
toward Hudson soils. Depth to carbonates commonly
ranges from 24 to 36 inches, but in places it may be as
much as 50 inches.

ErL Series—The Eel series consists of deep, moder-
ately well drained Alluvial soils developed in alkaline or
neutral alluvial sediments on bottom lands along streams.
The sediments have washed from soils of uplands that
have a medium or high content of lime. These soils re-
ceive new alluvium each spring during floods; conse-

uently, they exhibit little profile development, except that
the surface layer may be fairly high in organic-matter
content. They are the moderately well drained members
of the catena that includes the well drained Genesee, the

oorly drained Wayland, and the very poorly drained
loan soils.
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These soils occur as relatively small, elongated areas
along the larger streams in the central and northern parts
of the county, mainly where the soils of the terraces are of
the Palmyra or Howard series and the soils of the uplands
are members of the Honeoye and Lansing catenas.

Profile of el silt loam, cultivated:

Ap—O0 to 10 inches, dark grayish-brown (10YR 4/2) to dark-
gray (10YR 4/1) silt loam ; moderate, medium, crumb
structure; friable; high in organic-matter content and
full of fine roots; pH 6.5 to 7.0; clear, smooth bound-
ary ; 6 to 10 inches thick.

C1—10 to 27 inches, grayish-brown (10YR 5/2) fine sandy
loam ; common, medium, faint, dark-brown and brown
mottles in the lower part; wormholes filled with worm
casts and dark-gray material from surface horizon;
weak, medium, subangular blocky structure; friable;
pH 6.8 to 7.2; gradual, irregular boundary; 12 to 24
inches thick.

C2—27 to 36 inches, dark grayish-brown (10YR 4/2) fine sandy
loam or sandy loam; common, distinet, brown and
yellowish-brown mottles; weak, medium, subangular
blocky structure; slightly firm to friable; pH 7.0 to
7.5; underlain in places by layers or lenses of fine to
coarse sand and gravel ; calcareons.

Itange in characteristics—The texture of the surface
soil is silt Joam in most places, but in some it is fine sandy
loam. The texture of the substratum ranges from sand to
gravel within short horizontal distances.

Lenses and layers of coarse gravel are common at a
depth of 86 inches or more. i

The modal soils are moderately well drained, but as
mapped in Tompkins County, the series includes soils in
the better drained half of the somewhat poor drainage
class.

Eriery Sermms.—The Ellery series consists of deep,
nearly neutral, poorly drained, medium-textured Low-
ITumic Gley soils. These soils have formed on nearly
neutral to mildly calcareous glacial till derived mainly
from local shale and sandstone bedrock and to a lesser ex-
tent from limestone. They are the poorly drained mem-
bers of the catena that includes the well drained Valois, the
moderately well drained Langford, the somewhat poorly
drained Iirie, and the very poorly drained Alden soils.
Locally, Ellery soils occur adjacent to Volusia soils in areas
that accumulate runoff or drainage water charged with
lime. They resemble Chippewa soils but are higher in
lime content. They differ from Erie soils in having a
strongly gleyed subsoil and a darker colored plowed layer.
Ellery soils lack the mucky surface soil and the intensely
gleyed subsoil of the Alden soils. They are not so high in
lime as Liyons soils, and their carbonates are at a greater
depth. They have a fragipan and lack the clay content of
the moderately fine textured Ilion soils.

Ellery soils are less extensive than Erie soils in Tomp-
kins County and are agriculturally important only
locally.

Profile of Ellery channery silt loam, cultivated :

Ap—o0 to 8 inches, very dark gray (10YR 3/1) channery heavy
silt loam; weak, fine and medium, crumb structure;
friable; many fine roots; pH 7.0 (limed); abrupt,
smooth boundary ; 6 to 10 inches thick.

A2g—S8 to 12 inches, dark grayish-brown (2.5Y 4/2) channery
silt loam; distinct, dark grayish-brown (10YR 4/2)
and dark yellowish-brown (10YR 4/4) mottles; weak,
medium, subangular blocky structure; friable; many
fine roots; pH 6.4 ; clear, wavy boundary ; 3 to 5 inches
thick.
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Bx1g—12 to 23 inches, dark grayish-brown (2.5Y 4/2) chan-
nery heavy silt loam ; common, distinct, gray (5Y 5/1)
and olive-gray (5Y 5/2) and faint, dark grayish-brown
(10YR 4/2) mottles; weak prisms, 2 to 6 inches across,
that break into moderate, medium, subangular blocks ;
prisms coated with olive-gray (5Y 5/2) silt; friable
to slightly firm; few fine roots between prisms; pH
6.2; gradual boundary; few clay films around stones
and in large pores; 9 to 12 inches thick.

Bx2—23 to 36 inches, olive-brown (2.5Y 4/4) channery heavy
silt loam; few, fine, distinct, dark-brown (10YR 4/3)
mottles; weak, coarse prisms, 8 to 16 inches across,
that break into medium and coarse blocks; firm; thin,
dark grayish-brown (10YR 4/2) clay filmg on ped
surfaces in places; some surfaces are dark brown
(7.5YR 4/4) ; pH 6.8; gradual, wavy boundary ; 12 to
15 inches thick.

C—36 inches, olive-gray (5Y 5/2) and olive (5Y 5/3) chan-
nery loam; few, faint, gray (N 5/0) and olive-brown
(2.5Y 4/4) mottles; massive (structureless) but
breaks into thick and very thick, irregularly shaped
platy structure; firm; calcareous.

Range in characteristics—The surface texture varies
depending on the nature of the surface wash received from
adjacent soils. It is most commonly channery silt loam,
but it ranges locally from channery clay loam to channery
silty clay. Variations in the thickness and in the stone
content of the surface layer are typical. The thickness
commonly is 8 to 12 inches, but this ranges locally from
15 to 18 inches. In some places the surface horizon may
be strongly acid (pEL 5.1 to 5.5), but the Bx horizons are
ordinarily only slightly acid (pH 6.0 or above). The
thickness of the solum above the fragipan varies with
the amount of material accumulated on the surface. Typ-
ically, the depth to the fragipan ranges from 12 to 15
inches. The depth to carbonates ranges from 30 inches,
where Ellery soils intergrade to Lyons soils, to 48 inches
or more as they intergrade to Chippewa soils. The num-
ber of coarse fragments on the surface and in the profile
varies and generally increases with depth. Locally, there
are channery and gravelly areas. Some flaggy fragments
are on the surface where Ellery soils intergrade to soils
that are shallow over bedrock. ) )

Erre Serirs.—The Erie series consists of deep, medium-
textured, somewhat poorly drained Sols Bruns Acides
that have a dense fragipan. These soils have developed
in firm, neutral to weakly calcareous glacial till. The till
is mainly a mixture of fine-grained sandstone and shale
but includes small amounts of limestone. The Erie series -
is a member of the catena that includes the well drained
Valois, the moderately well drained Langford, the poorly
drained Ellery, and the very poorly drained Alden series.

Erie soils are mapped locally with Bath and Mardin
soils in areas that receive runoff from soils charged with
bases. Iirie soils have slightly more lime in the fragipan
and substratum than do Volusia soils. They are more
strongly mottled than Langford soils and are shallower
above the fragipan. They contain less lime than Kendaia
soils. Erie soils are better drained than Ellery soils and
lack the strongly gleyed horizon in the upper part of the
solum that is typical of Ellery soils. Erie soils are very
extensive in Tompkins County and are agriculturally im-
portant.

Profile of Erie channery silt loam, idle:

Ap—O0 to 9 inches, dark grayish-brown (10YR 4/2) channery
silt loam ; weak, fine, crumb structure; very friable;
many fine roots; pH 5.2; clear, smooth boundary; 6
to 10 inches thick.
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B2—9 to 15 inches, mottled yellowish-brown (10YR 5/4), gray-
ish-brown (2.5Y 5/2), and light brownish-gray (2.5Y
6/2) channery silt loam; weak, fine and medium,
crumb structure; very friable; many fine roots; pH
5.4; clear, wavy boundary; 5 to 7 inches thick.

Bx1—15 to 28 inches, olive (5Y 5/4) channery heavy loam to
light clay loam; common, distinet, yellowish-brown
(10YR 5/8) mottles; weak, fine and medium, sub-
angular blocky structure; peds coated . with light
olive-gray (5Y 6/2) silt; slightly firm; few fine roots
between peds; pH 5.6; gradual boundary; 10 to 15
inches thick.

Bx2—28 to 42 inches, olive-brown (2.5Y 4/4) and light olive-
brown (2.5Y 5/4) channery loam; few, fine, faint,
light olive-gray (5Y 6/2) mottles; coarse prisms 6 to 8
inches across that break into moderate, medium and
coarse, angular blocks; firm; pH 6.2; gradual bound-
ary; 138 to 16 inches thick.

C—42 to 60 inches, olive (5Y 4/4) channery silt loam with few,
fine, faint, olive-brown (2.5Y 4/4) mottles; coarse
prisms that break into moderate, thick plates; firm;
caleareous till to a depth of 15 feet.

Range in characteristics—The depth to the fragipan, or
Bx1 horizon, ranges from 12 to 15 inches in plowed fields
but most commonly is 12 to 14 inches. In forested areas on
small knolls, where 3 to 5 inches of a mottled B horizon is
present, the depth to the pan ranges from 15 to 18 inches.
The upper solum is strongly acid, but pH values of 6.0 or
more are typical in the fragipan below a depth of 28 to 30
inches. The pH may not be above 6.0 to a depth of 42
inches or more where Erie soils intergrade to Volusia soils.
Typically, the depth to free lime ranges from 36 to 60
inches, but it may be as much as 7 feet. _

Frepon SertEs—The Fredon series consists of deep,
somewhat poorly drained Gray-Brown Podzolic soils de-
veloped in glaciofluvial materials that are neutral to cal-
careous 18 to 40 inches below the surface. Coarse frag-
ments in the profile indicate that the parent material was
derived mainly from shale and sandstone and to a lesser
extent from limestone. Fredon soils are the somewhat
poorly drained soils in the Howard catena and in the Pal-
myra catena. In Tompkins County, they are associated
principally with Howard and Phelps soils in the vicinity
of Freeville. ) ]

Profile of Fredon silt loam, cultivated :

Ap—O0 to 9 inches, very dark gray (10YR 3/1) to very dark
grayish-brown (10YR 3/2) silt loam; moderate, me-
dinm, granular structure; friable to slightly firm; pH
6.5 to 7.0; clear, smooth boundary ; 8 to 11 inches thick.

A2—9 to 15 inches, mottled yellowish-brown (10YR 5/4) and
light olive-brown (2.5Y 5/4) light silt loam; weak to
moderate, subangular blocky structure that breaks
into weak, thin, platy structure; friable; pH 6.5; 6 to
12 inches thick.

I1IB2g—15 to 25 inches, olive-gray (5Y 5/2) to dark grayish-
brown (2.5Y 4/2) gravelly loam to silt loam ; common.
medinm to fine, olive-brown and yellowish-brown mot-
tles; weak, medium, subangular blocky structure;
firm; slightly plastic when wet; pH 7.0; gradual, ir-
regular boundary ; 6 to 15 inches thick.

TIC—25 inches -, gray (5Y 5/1) gravelly silt loam or strati-
fied coarse gravel and sand derived from shale, sand-
stone, and some limestone ; firm in place; neutral (pH
7.0) to weakly calcareous.

Range in characteristics.—Fredon soils vary consider-
ably in depth to calcareous material. Where they are as-
sociated with Howard soils, the depth to free lime may
exceed 40 inches, and where they are associated with
Palmyra soils, free lime may be at a depth of 18 inches.
The texture of the surface soil ranges from sandy loam

SOIL SURVEY SERIES 1861, NO. 235

to silt loam. Typically, these soils are gravelly, but
gravel-free areas have been mapped. The surface layer is
very dark gray to very dark grayish brown, depending
on drainage, and it may be as much as 18 inches thick in
places.

Geneser Serins.—The Genesee series consists of deep,
well-drained, medium-textured Alluvial soils developed mn
recent alluvial sediments washed from medium-lime and
high-lime soils. These soils are the well drained members
of the catena that includes the moderately well drained
Eel, the poorly drained Wayland, and the very poorly
drained Sloan soils. They are on the flood plains of
streams throughout the central and northern parts of the
county.

Genesee soils are not extensive, and they are agricul-
turally important in only a few places in Tompkins
County.

Profile of Genesee silt loam, cultivated :

Ap—O0 to 12 inches, very dark gray (10YR 3/1) loam or silt
loam ; moderate, medium, crumb structure; very fri-
étlll)llgk, pH 7.0; clear, smooth boundary; 8 to 12 inches

C1—12 to 26 inches, very dark grayish-brown (10YR 3/2) very
fine ;sandy loam; structureless or weak, fine, crumb
gtructure; friable; pH 7.0; gradual, irregular bound-
dary; 12 to 18 inches thick.

C2—26 to 38 inches, very dark grayish-brown (2.5Y 8/2) silt
loam; structureless; few, faint, yellowish-brown mot-
tles below 36 inches; pH 7.0; abrupt, smooth bound-
ary; 10 to 20 inches thick.

TIC3—38 inches -+, coarse and fine mixed gravel and sand de-
rived from shale, sandstone, and some limestone;
calcareous.

Range in characteristics—Along the larger streams, the
texture of the siurface and subsurface layers varies widely.
The coarser textured materials are generally deposited
near the banks, and the finer textured materials are de-
posited farther out on the flood plain. Lenses of coarse
sand or gravel are common below a depth of 24 inches,
and in places an overwash of coarse material has been de-
posited during floods.

Hawsey Series.—The Halsey series consists of deep,
poorly drained and very poorly drained, medium-textured
Low-Humic Gley soils intergrading to Humic Gley.
These soils have developed in glaciofluvial materials of
late Wisconsin age. They are the most poorly drained
members of the Palmyra catena and of the Howard catena.
The parvent material is derived from shale, sandstone, and
limestone. ILimestone is dominant in the material under-
lying soils in the Palmyra catena; shale, siltstone, and
sandstone are dominant i the material underlying those
of the Howard catena.

In places the poor and very poor drainage of the Halsey
soils results from impervious silty layers in the lower part
of the substratum, but many areas are in depressions where
the water table is high.

Halsey soils were mapped mainly in the vicinity of Etna
and Freeville, where they are associated with Howard,
Phelps, and Fredon soils. They are also closely associated
with the more acid Chenango, Braceville, and Red Hook
soilg, which formed in similar materials.

Profile of Halsey mucky silt loam, idle:

Ap—O0 to 8 inches, very dark gray to black (10YR 8/1-2/1)
silt loam, high in organic matter ; moderate, medium,
crumb or granular structure ; friable, with greasy feel

and smooth texture; neutral (pH 6.5 to 7.0) ; clear,
smooth boundary; 6 to 10 inches thick.
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A2g—8 to 15 inches, gray (10YR 5/1) fine sandy loam or loam ;
weak, medium to fine, subangular blocky structure
when moist; nearly massive when saturated ; slightly
firm; pH 6.5 to 7.0; may have few, fine, faint, reddish-
brown mottles along old root channels; clear, smooth
boundary ; 6 to 10 inches thick.

B2g—15 to 28 inches, mottled grayish-brown (10YR 5/2) and
yellowish-brown (10YR 5/6) fine sandy loam; mas-
sive (structureless) when saturated; weak, medium,
blocky structure when moist; firm; pH 7.0; gradual
boundary ; 10 to 15 inches thick.

IIC—28 inches -, gray (10YR 4/1-4/2) gravelly sandy loam ;
massive; may contain stratified sand and gravel; in
places a slowly permeable layer of silt or gravelly
silt occurs between 30 and 50 inches, and material
is continuously saturated; pH 7.0 to 7.5.

Range in characteristics—The thickness and the or-
ganic-matter content of the surface layer vary widely.
In some places this layer is nearly pure muck and is 12 to
18 inches thick, and in others it is mucky silt loam that is
8 to 12 percent organic matter. Some areas have as much
gravel as the associated Fredon soils; other areas are
practically gravel free in the upper 2 feet. In these areas
a considerable amount of silt has been washed in from
surrounding higher lying soils or has been deposited in
lakes that covered the area after glaciation. Typically,
Halsey soils are calcareous at a depth of 24 to 42 inches.

Horry Serres.—The Holly series consists of deep, poorly
drained, acid Low-Humic Gley soils that are associated
with Tioga, Middlebury, and Papakating soils on first
bottoms along streams in the southern part of the county.
Holly soils are the acid analogs of Wayland soils, which
have formed in neutral or alkaline alluvium. They are not
mapped separately in Tompkins County but, are combined
with the very poorly drained Papakating soils as an un-
differentiated unit.

Holly soils are not extensive nor important agricultur-
ally in Tompkins County.

Profile of Holly silt loam, idle:

Al1—0 to 6 inches, dark grayish-brown (10YR 4/2) silt loam,
high in organic-matter content; rust-brown streaks
along root channels; weak, fine t0 medium, crumb
structure; friable; slightly plastic; pH 5.5; clear,
smooth boundary; saturated most of the year; 6 to
10 inches thick.

C1g—®6 to 10 inches, light brownish-gray (2.5Y 6/2) silt loam;
strong-brown (7.5YR 5/6) streaks along root chan-
nels; weak, fine, crumb structure; very friable; pH
5.5; gradual, wavy boundary; 3 to 8 inches thick.

C2g—10 to 26 inches, light brownish-gray (2.5Y 6/2) to gray
(2.5Y 6/1) silt loam ; common, distinet mottles of yel-
low, gray, and brown ; weak, medium, crumb structure ;
friable; slightly plastic when wet; pH 5.5; gradual,
.irregular boundary ; 12 to 20 inches thick.

C3-—26 inches 4, light olive-gray (5Y 6/2) sandy or silty allu-
vium washed from upland glacial till derived from
acid shale and sandstone; pH 5.5; saturated almost
continuously.

Range in characteristics—The texture of the surface
layer is normally silt loam but is fine sandy loam in places.
Erratic lenses of sand and gravel are common at variable
depths. Reaction ranges from strongly to slightly acid.

Hoxroye Sertes.—The Honeoye series consists of deep,
well-drained, medium-textured Gray-Brown Podzolic
soils developed in strongly calcareous glacial till derived
from gray limestone mixed with gray sandstone and shale
and minor amounts of other kinds of rock. These soils
are the well drained members of the catena that includes
the moderately well drained Lima, the somewhat poorly
drained Kendaia, and the poorly and very poorly drained
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Lyons soils. They differ from the Lansing soils in having
a thinner A horizon and in having carbonates within 30
inches of the surface. )

Profile of Honeoye gravelly silt loam, cultivated :

Ap—oO0 to 8 inches, very dark grayish-brown (10YR 3/2) grav-
elly loam to light silt loam; strong, fine, granular
structure; friable; pH 7.0; clear, smooth boundary;
7 to 10 inches thick.

A2—8 to 13 inches, brown (10YR 5/3) to yellowish-brown
(10YR 5/4) gravelly light silt loam; strong, fine,
granular structure; friable; pH 7.0; clear, wavy
boundary ; 3 to 5 inches thick.

B22—13 to 20 inches, dark-brown (7.5YR 4/4) gravelly heavy
silt loam ; strong to moderate, fine, blocky structure;
slightly firm when moist, plastic when wet; pH 6.5;
gradual boundary ; 5 to 7 inches thick.

B23—20 to 30 inches, dark-brown (10YR 4/3) gravelly silt
loam; moderate, fine and medium, blocky structure;
slightly firm; thin clay films on ped surfaces; few
stones; pH 7.0 or more; clear, gradual boundary;
8 to 10 inches thick.

C—30 inches +, brown (10YR 5/3) to grayish-brown (10YR
5/2) gravelly silt loam or loam ;- moderate, thick
plates that break into strong, fine blocks; few roots;
calcareous.

Bange in characteristics—The texture of the parent ma-
terial ranges from light gravelly loam to gravelly silt
loam, and the structure is commonly thick platy. Stoni-
ness ranges from less than 5 percent in the solum to more
than 30 percent in the substratum. Boulders of limestone,
sandstone, and igneous rock are common throughout the
profile. The proportion of shale to other rock material
1s higher in the silt loams, and the proportion of sandstone
is higher in the loams. The reaction of the A2 horizon
ranges from medium acid to neutral. Commonly in areas
where the reaction of the A2 is near neutral, the B horizon
is thin and weakly developed. Locally, these soils are cal-
careous at a depth of 16 to 18 inches. Depth to carbonates
generally ranges from 16 to 80 inches but is most com-
monly 24 to 26 inches.

Howarp Series.—The Howard series consists of deep,
well-drained Gray-Brown Podzolic soils formed in strati-
fied deposits of outwash, deltaic materials, or kame mo-
raines derived from shale, sandstone, and limestone. They
are the well drained members of the catena that includes
the moderately well drained Phelps, the somewhat poorly
drained Fredon, and the poorly drained and very poorly
drained Halsey soils. Phelps, Fredon, and Halsey soils
are also included in a catena with Palinyra soils.

Howard soils have a thicker solum and greater depth to
free carbonates than do Palmyra soils. The upper part

‘of the solum in Howard soils resembles that in Chenango

soils, which lack a textural B horizon and are deeper to
free carbonates. Howard soils lack the mottling in the
lower part of the B horizon that is characteristic of the as-
sociated Phelps soils. They are fairly extensive in the
valleys of the county and are important agriculturally.

Chemical and physical properties of Howard soils are
shown in the section “Laboratory Data.”

Profile of Howard gravelly loam, cultivated :

Ap—O0 to 9 inches, dark grayish-brown (2.5Y 4/2) sandy loam
to loam ; strong, fine, granular structure ; very friable ;
pPH 5.4; 5 to 10 percent coarse fragments, by volume;
clear, smooth boundary; 6 to 10 inches thick.

A21—9 to 16 inches, brownish-yellow (10YR 6/6) fine sandy
loam ; weak, fine, granular structure; friable; pH 5.2;

0 to 5 percent coarse fragments, by volume; gradual
boundary ; 5 to 8 inches thick.
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A22—16 to 25 inches, yellowish-brown (10YR 5/6) loam ; weak,
fine, granular structure; very friable; pH 5.2; 0 to 8
percent coarse fragments, by volume; clear boundary,
with tongues extending into lhorizon below; 6 to 9
inches thick.

IIB21—25 to 37 inches, dark-brown (10YR 4/3) to dark
yellowish-brown (10YR 4/4) gravelly silt loam ; weak,
medium, blocky structure; friable; pH 5.6; gradual
boundary ; 8 to 12 inches thick.

TITB22t—37 to 47 inches, dark yellowish-brown (10YR 4/4)
gravelly sandy clay loam; strong, medium, blocky
structure; firm when moist, plastic when wet; pH
6.0; gradual boundary; 8 to 12 inches thick.

IVB3—47 to 57 inches, dark yellowish-brown (10YR 3/4)
gravelly silt loam; weak, medium, blocky structure;
friable; pH 6.0; gradual boundary; 8 to 15 inches
thick.

VCO—57 inches -+, dark olive-gray (5Y 3/2) mixed gravel and
sand; structureless; loose and porous; G0 to 75 per-
cent, by volume, is coarse gravel and cobbles of shale,
sandstone, and limestone ; calcareous.

Range in characteristics—The color of the A2 horizon
is brown to yellowish brown. Where Howard soils inter-
grade to Palmyra soils, the horizons may be considerably
fhinner than those in the profile described. The tongues
of A22 material that extend into the B21 horizon are very
distinet in some places and lacking in others. Depth to
the C horizon is variable within short distances; differ-
ences of 114 to 2 feet are common. Where Howard soils
intergrade to the Palmyra soils to the north, the horizons
become thinner, the colors darker, and the lime content
greater. To the south, Howard soils intergrade to Che-
nango soils, which are Sols Bruns Acides. In these places
the accumulation of clay in the B horizon is deeper in the
profile, and the color of the A and B horizons Is consider-
ably more yellowish than is typical for Howard soils. The
depth to carbonates ranges from 36 to 60 inches.

Hupson Serms.—The Hudson series consists of deep,
moderately well drained or well drained Gray-Brown
Podzolic soils developed in calcareous, clayey, lacustrine
materials. They are the well drained and moderately
well drained members of the catena that includes the
somewhat poorly drained Rhinebeck and the poorly
drained and very poorly drained Madalin soils.

Hudson soils are more clayey than Collamer soils, which
developed in stratified silty and very fine sandy materials,
and they have developed in deeper lacustrine material
than Cayuga and Ovid soils.

Hudson soils are moderately extensive in Tompkins
County and are important agriculturally.

Profile of Hudson heavy silt loam, cultivated :

Ap—O to 8 inches, dark grayish-brown (10YR 4/2) heavy silt
loam; weak, fine, subangular blocky structure;
friable; pH 6.8; abrupt, smooth boundary; 7 to 10
inches thick.

A2—-8 to 12 inches, pale-brown (10YR 6/3) silt loam; few,
distinet, dark yellowish-brown (10YR 4/4) mottles;
weak, fine, subangular blocky to weak, thin, platy
structure; friable; pH 6.8; clear, smooth boundary;
3 to § inches thick.

B21t—12 to 20 inches, brown (10YR 5/3) silty clay loam;
noderate, fine and medium, subangular blocky or
hlocky structure; firm; pH 7.0; gradual, wavy
boundary; 7 to 10 inches thick. TPeds coated with
pale-brown silty material in upper part and by thin
clay films in lower 2 or 3 inches.

B22t—20 to 36 inches, dark grayish-brown (10YR 4/2) to
brown (10YR 5/3) silty clay loam; moderate to

strong. medium and coarse, blocky structure; firm;
thiek clay tilms on ped surfaces; neutral (pH 7.0) to
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mildly calcareous; clear, wavy boundary; 12 to 16
inches thick.

C—36 to 40 inches, brown (7.5YR 5/4) heavy silt loam;
moderate, coarse, blocky to thick, platy structure;
firm ; calcareous; secondary lime on ped surfaces.

_Range in characteristics.—The surface texture is mainly
silt Joam and silty clay loam. The modal profile has a
silty clay loam B horizon, but the texture ranges from
heavy silt loam to silty ciay. The depth to sand, silt,
gravel, till, or bedrock ranges from 3 feet to 15 feet or
more. A little gravel and a few shale fragments oceur in
these soils as they intergrade to Cayuga and Ovid soils.
The depth to carbonates ranges from 20 to 42 inches. The
solum 1s medium acid to neutral. Colors are mainly of
10YR or 7.5YR hue, with values of 4 and 5 and chromas of
3 and 4. Locally, hues of 5 YR may be encountered.

Trtox Serres.—The Ilion series consists of deep, poorly
drained, moderately fine textured Low-Humic Gley soils
developed in thin, lacustrine sediments over calcareous till
or a mixture of lacustrine material and till. They are the
poorly drained members of the catena that includes the
well drained and moderately well drained Cayuga, the
moderately well drained and somewhat poorly drained
Ovid, and the very poorly drained Lyons soils.

Ilion soils are heavier textured and higher in lime than
Ellery soils, and lack the fragipan and the stoniness of
those soils. They are similar in texture to Madalin soils
but contain coarse fragments. Tlion soils in the region of
Lansing and Honeoye soils are more clayey, are lower in
lime, and have a brighter colored B horizon than Lyons
soils. Where they are associated with Darien soils, they
are grayer than the one described for the series.

Ilion soils are not extensive and are agriculturally
important only in small areas in Tompkins County.

Profile of Ilion silty clay loam, pastured :

Ap—~0 to 10 inches, very dark gray (10YR 3/1) and very dark
brown (10YR 2/2) silty clay loam; few, fine, distinct,
dark yellowish-brown (10YR 4/4) root mottles; weak
crumb structure to moderate, fine and medium, sub-
angular blocky structure; very friable to friable; pH
7.0; many fine roots; few channery fragments and
fragments of shale; abrupt, smooth boundary; 7 to
10 inches thick normally, but 16 to 18 inches thick in
places.

A2e—10 to 15 inches, dark grayish-brown (10YR 4/2) and
grayish-brown (10YR 5/2) silty clay loam stained
with material from Ap horizon ; few, fine and medium,
distinet and prominent, dark-brown (10YR 4/3) to
dark yellowish-brown (10YR 4/4) and strong-brown
(7.5YR 5/6) mottles; moderate, medium, subangular
blocky and blocky structure; firm; pH 6.8; fewer
roots than in Ap horizon; few channery and shaly
fragments; clear, smooth boundary; 4 to 6 inches
thick.
to 26 inches, dark-brown (10YR 4/3) and dark
yellowish-brown (10YR 4/4) silty clay loam or silty
clay; many, distinet, yellowish-brown (10YR 5/6-
5/8) mottles ; moderate to strong, medium and coarse,
blocky structure with gray (5Y 5/1) silty ped sur-
faces in upper part of the horizon and clay films in
lower 5 to 6 inches; firm; pH 6.6; gradual boundary ;
7 to 12 inches thick.
1IC—26 to 36 inches, dark yellowish-brown (10YR 4/4) silt

loam; fewer mottles in ped interiors; moderate,
coarse, blocky structure with gray (2.5Y 6/1) ped
surfaces; firm; channery and shaly fragments more
common ; pH 7.0.

Range in characteristics—The texture is mainly silty
clay loam to silty clay, butlocally silt loam, loam, and very

B2—15
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fine sandy loam occur within very short distances. Also,
in reworked materials, the texture changes abruptly with-
in the profile. Thickness of the dark-colored surface
horizon ranges from 4 to 6 inches in forested areas to 16
to 18 inches 1n pastured areas or plowed fields. Stoniness
ranges from a few to many pebbles to a few channery
fragments and fragments of shale where local bedrock has
been mixed with the soil. The reaction is medium acid
to slightly acid where Ilion soils are associated with
Darien soils and neutral or mildly alkaline where they are
associated with Cayuga soils. The depth to free lime is
typically 18 to 36 inches but is variable in areas where the
parent material had been reworked.

Krxpata Series.—The Kendaia series consists of deep,
somewhat poorly drained, medium-textured Gray-Brown
Podzolic soils developed in calcareous glacial till. The
till was derived mainly from limestone but includes vary-
mg amounts of material derived from shale and sandstone.
The modal Kendaia soils are the somewhat poorly drained
members of the catena that includes the well drained
Honeoye, the moderately well drained Lima, and the
poorly drained and very poorly drained Lyons soils.
Kendaia soils are also in a catena with Lansing and
Conesus soils in Tompkins County.

Kendaia soils are higher in lime content than Erie soils,
and they lack the fragipan that is characteristic of Eric
soils. They are higher in lime content and less variable
and coarser in texture than the somewhat poorly drained
Darien soils, which have developed in glacial till that in-
cludes reworked gray lacustrine material. Kendaia
soils are extensive in the county and are important
agriculturally.

Profile of Kendaia silt loam, cultivated:

Ap—O0 to 8 inches, very dark grayish-brown (10YR 3/2) heavy
silt loam; moderate, fine and medium, crumb struc-
ture; very friable; pH 5.8; many fine roots; abrupt,
smooth boundary ; 6 to 9 inches thick.

A2g—8 to 17 inches, pale-brown (10YR 6/3) silt loam with
light grayish-brown (10YR 6/2) ped coatings; com-
mon, medium, distinct, yellowish-brown (10YR 5/4)
and grayish-brown (2.5Y 5/2) mottles; moderate, fine
and medium, subangular blocky structure that breaks
inte weak, medium or thick, platy structure; friable;
pH 5.6; very thin, discontinuous clay films on peds;
many fine roots; gradual, wavy boundary; 5 to 9
inches thick. _

B2—17 to 24 inches, dark grayish-brown (10YR, 4/2) silty
clay loam with very dark grayish-brown (10YR 3/2)
ped faces; many, fine, distinct to prominent, yellow-
ish-brown (10YR 5/4 to 5/8).and light olive-gray
(5Y 6/2) mottles; thick, continuous clay films that
are pale brown (10YR 6/3) in upper part and very
dark grayish brown (10YR 3/2) in lower part; strong,
medium and coarse, blocky and subangular blocky
structure; firm to very firm; pH 6.6; clear, wavy
boundary ; 6 to 10 inches thick.
to 33 inches, dark grayish-brown (2.5Y 4/2) and
grayish-brown (2.5Y 5/2) silt loam ; many, fine, faint,
light olive-brown (2.5Y 5/4) mottles; gray (10YR
6/1) ped coatings; moderate, thick, platy structure;
firm ; calcareous.

Range in characteristics.—The texture of the surface soil
is silt loam or loam. The degree of stoniness varies. In
some areas there is a little gravel or a few boulders, but
other areas, where these soils intergrade to Erie soils, are
channery. The colors range in hue from 10YR to 2.5Y,

and a chroma of 2 or 3 is common. Lower chroma and
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prominent mottles occur where Kendaia soils intergrade to
Lyons soils. The pH is generally more than 6.0 but may
be less where Kendaia soils are associated with Lansing
soils. The depth to carbonates ranges from 16 to 36
inches.

Lamson Sermms—The Lamson series consists of deep,
poorly drained and very poorly drained Humic Gley soils
developed in lacustrine and deltaic fine and very fine sands
deposited on flats and in depressions. These soils are the
poorly drained and very poorly drained members of the
catena that includes the well drained Arkport, the moder-
ately well drained Galen, and the somewhat poorly
drained Minoa soils. Arkport and Lamson soils are the
only members of the catena that are mapped in Tompkins
County. Lamson soils are closely associated with Can-
andaigua soils, which are finer textured and developed in
silt.

Lamson soils are of limited extent in Tompkins County
and of little importance agriculturally,

Profile of Lamson fine sandy loam, cultivated :

Ap—O0 to 10 inches, very dark grayish-brown (10YR 3/2) fine
sandy loam; weak, fine and medium, crumb structure ;
very friable; pH 5.8 to 6.0; many fine roots; abrupt,
smooth boundary ; 6 to 10 inches thick.

A21g—10 to 14 inches, grayish-brown (2.5Y 5/2) fine or very
fine sandy loam; medium, faint and distinct, olive-
brown (2.5Y 5/4), dark yellowish-brown (10YR 4/4),
and yellowish-brown (10YR 5/4-5/6) mottles; weak,
fine, subangular blocky structure; friable to slightly
firm; fewer roots than in Ap horizon; pH 6.0; clear,
smooth boundary ; 8 to 5 inches thick.

A22g—14 to 21 inches, mottled grayish-brown: (2.5Y 5/2) and
light olive-brown (2.5Y 5/4) fine sandy loam ; common,
fine and medium, distinct, yellowish-brown (10YR
5/4-5/6) and dark yellowish-brown (10YR 4/4)
mottles; weak, fine to medium, subangular blocky
structure; friable to slightly firm; few fine roots;
pH 6.2; 6 to 8 inches thick.

B2—-21 to 27 inches, light olive-brown (2.5Y 4/4) and olive-
brown (2.5Y 4/4) very fine sandy loam ; common, dis-
tinet, dark yellowish-brown (10YR 4/4) and yellow-
ish-brown (10YR 5/4) mottles and few gray (N 6/0)
mottles ; medium and coarse, subangular blocky struc-
ture; firm; few roots; pH 6.4; gradual boundary; 12
to 15 inches thick.

IIC—27 to 36 inches, dark grayish-brown (2.5Y 4/2) loamy fine
sand ; few, fine, faint, olive-brown (2.5 Y 4/4) and light
olive-brown (2.5Y 5/4) mottles; weak, thick, platy
structure; firm; pH 6.6 ; underlain by stratified sandy
loam and thin layers of silt.

Bange in characteristics—The texture of the plowed
layer ranges from silt loam to fine sandy loam. The few
areas of the soils in Tompkins County range in drainage
from poor to very poor. The profile described is near the
center of the poorly drained class. Layers of silt 2 to 4
inches thick may occur in the subsoil where these soils
intergrade to Niagara or Canandaigua soils. Medium
loamy sand occurs in the lower part of the substratum in
places that border deltaic deposits. The depth to car-
bonates ranges from 24 to 48 inches. A chroma of 1 or 0
is common 1n the A2 horizon of very poorly drained soils
of this series. A mucky surface layer 6 to 16 inches thick
may oceur in places where water stands at the surface
most of the year.

Laxerorp Series.—The Langford series consists of deep,
medium-textured, moderately well drained Sols Bruns
Acides that have a slightly acid to neutral fragipan.
These soils have developed in firm, medium-textured, olive
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to light olive-brown glacial till that was derived mainly
from local sandstone and shale bedrock but includes small
amounts of material derived from limestone. The lime-
stone makes the till neutral to mildly calcareous. Lang-
ford soils are the moderately well drained members of the
catena that contains the well drained Valois, the somewhat
poorly drained Erie, the poorly drained Ellery, and the
very poorly drained Alden soils. o

Langford soils have a fragipan that is slightly clayey
and higher in lime than the fragipan of Mardin soils.
They are lower in both clay and lime in the solum than
Conesus soils, which do not have a fragipan. )

Langford soils are very extensive in Tompkins County
and are agriculturally important. )

Chemical and physical data for Langford soils are pre-
sented in the section “Laboratory Data.”

Profile of Langford channery silt loam, cultivated:

Ap—O0 to 7 inches, dark grayish-brown (10YR 4/2) channery
silt loam; very weak, fine, crumb structure; very
friable; pH 5.4; abrupt, smooth boundary; 7 to 9
inches thick.

B2—7 to 15 inches, yellowish-brown (10YR 5/4) channery silt
loam ; weak, very fine, crumb structure; very friable;
pH 5.0; abrupt, wavy boundary; 7 to 14 inches thick.

A’2—15 to 22 inches, grayish-brown (2.5Y 5/2) channery
loam or very fine sandy loam; few, distinct, fine and
medium, yellowish-brown (10YR 5/6-5/8) mottles;
weak, very fine, subangular to weak, thin, platy struc-
ture; very friable; pH 5.0; clear, wavy boundary; 7
to 10 inches thick.

B’x1g—22 to 30 inches, dark grayish-brown (2.5Y 4/2 and
10YR 4,/2) channery silt loam ; weak, medium prisms
6 to 8 inches across, that break into weak, medium,
subangular blocks ; prisms coated with light brownish-
gray (10YR 6/2), light olive-brown (2.5Y 6/2), and
grayish-brown (2.5Y 5/4) silty or very fine sandy
material; a dark-brown (10YR 4/3) to dark yellowish
pbrown (10YR 4/4) layer %4 to % inch thick is inside
the prism coating; firm; pH 5.6; gradual boundary;
8 to 12 inches thick. .

B’x2g—30 to 52 inches, dark grayish-brown (10YR 4/2) to
olive-brown (2.5Y 4/4) channery heavy silt loam;
moderate, very coarse prisms, 16 to 18 inches across,
that break into moderate, coarse and medium, angular
and subangular blocks; prisms are coated with a very
thin layer of silt; thin, discontinuous clay films on
some ped surfaces and in large pores; firm; pH 6.0
to 6.4; diffuse boundary; 18 to 28 inches thick.

C-——52 to 60 inches, light olive-brown (2.5Y 5/4) to olive-
brown (25Y 4/4) channery silt loam; moderate,
thick, crudely platy structure in weak, very coarse
prisms; firm; thin, discontinuous clay films on prism
surfaces and inside large pores; pH 6.6 to 7.0.

Range in characteristics—The plowed layer ranges
from 4 inches in thickness in old idle fields to 8 or 10
inches in recently plowed fields. In most places it is dark
grayish brown m color (hue 10YR) and channery silt
Toam in texture. The top 4 to 8 inches of the yellowish-
brown B horizon is free of mottles, but mottling ranges
from prominent below the top 4 inches, where Langford
soils intergrade to Erie soils, to faint in the A’2g horizon,
where they intergrade to Valois soils. The depth to the
fragipan, or B’x1g horizon, ranges from 15 to 24 inches,
and the fragipan extends to a depth of 42 to 60 inches.
Thus the fragipan typically ranges from 2 to 314 feet in
thickness. The solum of unlimed Langford soils is
strongly acid, but the pH is ordinarily 6.0 or more in the
fragipan at a depth of 30 to 42 inches. The depth to
neutral material ranges from 36 to 42 inches, typically,
and the depth to mildly calcareous material from 42 to 60
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inches. Channery types are most common in this county,
but stoniness ranges from gravelly to flaggy.

Lansine Serres.—The Lansing series consists of deep,

well-drained Gray-Brown Podzolic soils that developed in
moderately calcareous, firm glacial till derived from lime-
stone, sandstone, and shale. These soils are the well
drained members of the catena that includes the mod-
erately well drained Conesus, the somewhat poorly drained
Kendaia, and the poorly drained and very poorly drained
Lyons soils.
_ -Lansing soils have a very strongly acid A2 horizon that
is thicker than that of the Honeoye soils. Parts of the
A horizon resemble the B horizon of the Sols Bruns
Acides in both color and reaction; the lower part is more
typical of the Gray-Brown Podzolic soils.. The depth to
carbonates is greater than in the Honeoye soils. Lansing
soils are similar to Bath and Valois soils in the upper part
of the solum, but they contain more lime than these soils
and lack a fragipan.

Lansing soils are moderately extensive in the north-
western part of Tompkins County.

Profile of Lansing gravelly silt loam, cultivated:

Ap—0 to 8 inches, dark grayish-brown (10YR 4/2) gravelly
silt loam; strong, fine, granular structure; friable;
pH 6.0; abrupt, smooth boundary; 7 to 10 inches
thick.

A21—8 to 12 inches, yellowish-brown (10YR 5/6) gravelly
silt loam; strong, fine, granular structure; friable;
pH 5.6; gradual boundary; 4 to 6 inches thick.

A22-12 to 17 inches, brown (10YR 5/3) gravelly silt loam;
weak, thin, platy structure to medium, fine, granular
structure; friable; peds vesicular; very fine, faint,
mottles ; pH 5.8 to 6.0 ; clear boundary.

B2—17 to 32 inches, grayish-brown (10YR 5/2) gravelly heavy
silt loam or light silty clay loam; moderate to strong,
medium, blocky structure; firm to very firm; thin
clay films on ped surfaces; pH 6.0 to 7.0; gradual,
wavy boundary ; 15 to 20 inches thick.

C—32 to 48 inches, light olive-brown (2.5Y 5/4) to olive-
brown (2.5Y 4/4) gravelly silt loam ; strong, fine and
medium, blocky structure that breaks into weak, me-
dium and thick, platy structure; firm to very firm;
weak clay flows on ped surfaces and on small stones;
neutral at a. depth of 32 inches and calcareous at 42
inches.

Range in characteristics—Gravelly silt loam is the
dominant type of Lansing soils, but channery loam or fine
sandy loam occurs in Tompkins County. The A2 horizon
extends to a depth of 14 to 22 inches. It is strongly acid
to slightly acid. Differences in the thickness of the solum
are assoclated mainly with differences in the thickness of
the A21 horizon. These soils contain more shale than the
Honeoye soils. Black shale is a minor constituent of the
parent rock, and gray shale is most common along the
lake slopes. The stone content ranges from a little gravel
to more than 60 percent, by weight, of stones that range in
size from small pebbles to boulders. The depth to car-
bonates ranges from 30 to 42 inches but is most commonly

between 38 and 42 inches.

Linra Series.—The Lima series consists of deep, moder-
ately well drained Gray-Brown Podzolic soils that devel-
oped in highly calcareous glacial till derived from gray
limestone and shale and small amounts of sandstone and
igneous rock. These soils are the moderately well drained
members of the catena that includes the well drained
Honeoye, the somewhat poorly drained Kendaia, and the
poorly drained and very poorly drained Lyons soils.
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Lima soils differ from Conesus soils in that they have
a thinner or more weakly expressed A2 horizon and are
shallower over calcareous till. Lima soils are not so
clayey as Darien soils.

Chemical and physical data for Lima soils are given in
the section “Laboratory Data.”

Profile of Lima silt loam, cultivated :

Ap—O0 to 7 inches, very dark grayish-brown (10YR 3/2) silt
loam ; very weak, fine, crumb structure; very friable;
PH 7.0; many fine roots; 5 to 10 percent gravel, by
volume ; abrupt, smooth boundary ; 6 to 9 inches thick.

A2—T7 to 12 inches, brown (10YR 5/3) silt loam; weak,
medium, subangular blocky structure; ped coats
lighter colored than interiors; friable; pH 7.0; small
amount of Ap material in worm casts ; 10 to 15 percent
gravel, by volume; clear, smooth boundary; 8 to 5
inches thick.

B21t—12 to 20 inches, yellowish-brown (10YR 5/4) heavy
silt loam; moderate, fine and medium, subangular
blocky structure; ped surfaces have thin, discontin-
uous, dark grayish-brown (10YR 4/2) clay films;
friable; 10 to 15 percent gravel by volume; pH 7.0;
gradual boundary ; 6 to 9 inches thick.

B22t—20 to 24 inches, olive-brown (2.5Y 4/4) gravelly silty
clay loam ; common to many, medium, distinet, yellow-
ish-brown (10YR 5/4 and 5/6) mottles; strong to
moderate, medium, blocky structure; continuous,
thick, dark-brown clay films on peds; few, small,
black concretions; firm; slightly sticky; pH 7.2; 15
to 20 percent gravel, by volume ; clear, wavy boundary ;
4 to 6 inches thick.

Cg—24 to 36 inches, dark grayish-brown (2.5Y 4/2) gravelly
loam; fine, faint, olive-brown (2.5Y 4/4 and gray
(5Y 5/1) mottles; firm; thick, platy structure; cal-
careous below a depth of 26 inches; limestone and
few black shale fragments.

Range in characteristics—~The depth to carbonates is
most commonly between 18 and 26 inches, but it ranges
from a little less than 16 inches, along the northern bound-
ary of the county in the town of Lansing, to 30 inches
where Lima soils intergrade to Conesus soils to the south.
The reaction of the solum is slightly acid or neutral in a
modal soil but may be strongly acid (pH less than 5.5) in
the upper part of the solum in places where Lima soils
intergrade to Conesus soils.

Mottles occur in the A2 horizon where Lima soils inter-
grade to Kendaia soils and where the depth to the com-
pact, high-lime till is 16 inches. Where the depth to
the high-lime till is 24 to 30 inches, the A2 and B21 horizons
may be almost free of mottles and only the B22 horizon
and the upper part of the C horizons are mottled.
Boulders and cobblestones occur in the subsoil and
substratum,

Lorpstown Spries.—The Lordstown series consists of
well-drained Sols Bruns Acides developed on loose, silty,
congeliturbate or thin glacial till derived from acid sand-
stone and shale. These soils are the well drained mem-
bers of the catena that includes the moderately well
drained Arnot (not mapped in this county) and the poorly
drained Tuller soils.

Lordstown soils are normally shallow to moderately
deep over bedrock, but deep phases may occur locally.
Generally the solum rests directly on bedrock, but in
places there is a thin C horizon consisting of loose, broken
or displaced bedrock and a small amount of till between
the fragments,

Lordstown soils lack the dense fragipan of Bath soils
and are less than 40 inches deep over bedrock.

not have a mottled horizon above the bedrock, as do the

They do-
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Arnot soils, but a thin, panlike C horizon may be present
in some places where Lordstown soils intergrade to Bath
soils.

Lordstown soils are moderately extensive in Tompkins
County and are agriculturally important only locally.

Profile of Lordstown channery silt loam, cultivated :

Ap—0 to 10 inches, dark-brown (10YR 8/3) channery silt
loam; weak, fine and medium, subangular blocky
structure in the upper part and weak, thin, platy
structure in lower 2 inches; very friable; many fine
roots; pH 5.6; abrupt, smooth boundary; 7 to 10
inches thick.

B2—10 to 22 inches, yellowish-brown (10YR 5/6 and 5/8)
channery silt loam ; weak, fine, crumb structure; very
friable; pH 5.4; gradual boundary; 10 to 13 inches
thick.

B3—22 to 26 inches, light yellowish-brown (10YR 6/4) chan-
nery silt loam; weak, medium, subangular blocky
structure; friable; pH 5.6; 3 to 5 inches thick.

C—26 to .30 inches, weathered, olive-gray fractured bedrock
with material like that of the B3 horizon between
the channery and flaggy fragments.

IIR—30 inches -, hard sandstone and shale bedrock.

LRunge in characteristics—The depth to bedrock com-
monly ranges from 20 to 40 inches, but the extreme range
is from 12 to 40 inches or more. Generally, the profile is
strongly acid throughout. The bedrock consists of in- -
tq,rbedded sandstqne and shale that has been broken and
displaced by glacial or frost action. The soils generally
have channery fragments and flagstones throughout the
profile. Where bedrock crops out on steep slopes, the B3
horizon and commonly the C horizon are lacking.

Livons ‘Sertizs.—The Lyons series consists of deep, poorly
drained and very poorly drained Humic Gley soils formed
in calcareous glacial till derived from limestone, sandstone,
and shale. Lyons soils are the poorly drained and very
poorly drained members of the catena that includes the weil
drained Honeoye, the moderately well drained Lima, and
the somewhat poorly drained Kendaia soils. Lyons soils
are also catenary associates of Lansing and Conesus soils
and are closely associated with Cayuga, Ovid, and Ilion
soils in Tompkins County. ILyons soils contain more lime
than do Chippewa, Ellery, and Alden soils, and they lack
a fragipan. They contain less clay than do Ilion and
Madalin soils.

Profile of Liyons mucky silt loam, pastured :

A1—0 to 12 inches, very dark gray (10YR 3/1) to black (10YR
2/1) mucky silt loam; weak, fine, crumb structure;
very friable; pH 7.0; clear, wavy boundary; 8 to 18
inches thick.

B2g—12 to 23 inches, gray (N 5/0) heavy silt loam ; common,
medium, distinct, grayish-brown (2.5Y 5/2) and olive-
brown (2.5Y 4/4) mottles; moderate, medium and
coarse, subangular blocky structure ; friable to slightly
firm ; pH 7.2; diffuse boundary ; 11 to 13 inches thick.

C—23 to 36 inches, olive (5Y 4/4-5/4) silt loam with gray (N
5/0) vertical streaks 18 to 24 inches apart; massive;
firm ; calcareous.

Range in characteristics—The texture of the surface
layer ranges from mucky silt loam or silt loam to silty clay
loam. The thickness of the A1 horizon ranges from 12 to
18 inches and varies most in cultivated fields where mate-
rial has been washed from adjacent soils and deposited on
these low-lying soils. Mottles in the gleyed horizon range
from none to many and prominent. The slopes range
from 0 to 8 percent but are mainly between 0 and 8 percent.

The depth to lime ranges from 18 to 80 inches.
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MapariN Serres.—The Madalin series consists of deep,
poorly drained and very poorly drained Low-Humic Gley
soils intergrading to Humic-Gley. These soils formed In
beds of calcareous, lacustrine silty clay and clay that con-
tain thin layers of sandy and silty material. They are the
poorly drained and very poorly drained members of the
catena that includes the well drained and moderately well
drained Hudson and the somewhat poorly drained Rhine-
beck soils. Typically, the Madalin soils occur along small
drainageways and in level areas or slight depressions in
the lake-plain region of Tompkins County.

The very poorly drained soils of this series have a mucky
silty clay Joam surface layer; the poorly drained soils have
a very dark gray silty clay loam or silt loam surface layer.

These soils are not very extensive in Tompkins County
and are unimportant agriculturally.

Profile of Madalin silty clay loam, pastured :

Ap—O0 to 8 inches, very dark gray (10YR 3/1) silty clay loam
or heavy silt loam high in organic-matter content;
strong, medium, crumb to subangular blocky structure ;
friable; pH 6.1; clear, smooth boundary; 6 to 10
inches thick.

A2g—8 to 15 inches, grayish-brown (10YR 5/2) silty clay loam ;
many, medium, faint, yellowish-brown (10YR 5/4)
mottles; weak, medium, subangular blocky structure
that breaks into moderate, medium, crumb structure;
slightly firm ; pH 6.3 ; gradual boundary; 6 to 8 inches
thick.

B2g—15 to 26 inches, dark grayish-brown (10YR 4/2) silty
clay; common, distinct, pale-brown (10YR 6/3) and
grayish-brown (10YR 5/2) mottles; strong, medium,
blocky structure; firm; pH 6.5 to 7.0; gradual bound-
ary; 8 to 11 inches thick.

C—26 to 38 inches, dark grayish-brown (10YR 4/2) clay or
silty clay; few, faint to distinct, brown and gray
mottles; moderate to strong, blocky structure; firm;
calcareous. ’

Range in characteristics—The texture of the surface
layer ranges from silt loam to silty clay loam in the poorly
drained soils of this series and from mucky silt loam to
mucky silty clay in the very poorly drained soils. In
slight depressions and along’ drainageways, this layer is
16 to 18 inches thick. The texture of the B horizon is silty
clay or silty clay loam. The poorly drained soils have
many faint and distinct mottles on chromas of 1 or 2
below the surface layer, and the very poorly drained soils
have few distinct and prominent mottles on chromas of
0 and 1. The profile described is that of a poorly drained
soil, but in the mucky soils drainage ranges into the very
poorly drained class.

The depth to carbonates ranges from 18 to 24 inches,
except that where the surface soil is deep or mucky, the
depth is 6 to 12 inches greater. Thin strata of sandy and
silty material may occur in the lower part of the Bg and
C horizons.

Marpix Sermes.—The Mardin series consists of deep,
medinm-textured, moderately well drained Sols Bruns
Acides that have a strongly expressed, acid fragipan.
These soils developed on firm, medium-textured, olive-
colored, glacial till derived from fine-grained sandstone
and shale. They are the moderately well drained mem-
bers of the catena that includes the well drained Bath, the
somewhat poorly drained Volusia, the poorly drained
Chippewa, and the very poorly drained Alden soils.
Mardin soils may be closely associated with the somewhat
poorly drained Erie and the poorly drained Ellery sotls,
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instead of with Volusia and Chippewa soils, in areas that
receive seepage water charged with bases.

The Mardin soils have a more strongly acid fragipan
and greater depth to neutral materials than Langford
soils.

Chemical and physical data for Mardin soils are
presented in the section “Laboratory Data.”

Profile of Mardin channery silt loam, forested :

01—1 inch to 0, loose leaf litter from beech, red oak, sugar
maple, red maple, black cherry, and ash trees.

Al11—0 to % inch, black (10YR 2/2) light silt loam high in
organic-matter content; weak and moderate, fine,
granular structure; very friable; numerous roots; %
to 14 inch thick.

A12—1% to 1 inch, dark-brown (10YR 3/3) when moist, gray
(10YR 5/1) when dry, silt loam; weak, fine, crumb
structure; friable when disturbed; pIH 4.0; held
together by fine roots; abrupt, smooth boundary; %
to 1 inch thick.

A2—1 to 2 inches, brown (10YR 5/3) channery silt loam;
weak, very thin, platy structure; friable; pIH 4.2;
abrupt, smooth boundary; 1 to 1% inches thick.

B2—2 to 16 inches, dark yellowish-brown (10YR 4/4) and
yellowish-brown (10YR 5/6) channery silt loam;
friable ; moderate to coarse, subangular blocky strue-
ture that breaks into fine, subangular blocky and fine,
crumb structure; pH 4.4; roots extend to the pan;
clear, wavy boundary; 10 to 14 inches thick.

A’2g—16 to 24 inches, olive (5Y 5/3) and grayish-brown (2.5Y
5/2) channery silt loam or fine sandy loam ; common,
fine, faint, olive-brown (2.5Y 4/4) mottles; firm in
place; weak, thick, platy structure; pH 4.7; clear,
irregular boundary ; 3 to 8 inches thick.

B’x1—24 to 34 inches, olive-brown (2.5Y 4/4) channery heavy
silt loam; olive (5Y 5/3), dark-brown (7.5YR 4/4),
and dark yellowish-brown (10YR 4/4) mottles;
extremely firm; moderate, very coarse prisms that
break into large, subangular blocks; pH 4.8; olive-
colored, vertical streaks 10 to 16 inches apart border
prisms; gradual boundary; 8 to 12 inches thick.

B’x2—34 to 42 inches, olive-brown (2.5Y 4/4), approaching
olive (5Y 5/3), channery loam; strong, coarse prisms
about 12 inches across; extremely firm and difficult
to remove; prism faces are olive (5Y 5/3) with dark-’
brown (7.5YR 4/4) borders, 14 to 1, inch thick, inside
olive surfaces; intervior of prisms not mottled; pH
5.1; large pores coated with clay films; gradual
boundary ; 8 to 12 inches thick.

C1—42 to 65 inches, olive (5Y 4/3) channery loam; very firm;
massive (structureless); occasional streak from
horizon above penetrates this horizon; clay films
coat the few pores; pH 5.8 to 6.0; diffuse boundary;
20 to 26 inches thick. .

C2—65 to 80 inches, calcareous loamy glacial till in thick,
crudely shaped plates.

Range in characteristics—The depth to the fragipan
ranges from 15 to 20 inches. The B2 horizon may be free
of mottles to a depth of 16 to 18 inches where Mardin soils
intergrade to Bath soils. The fragipan is generally
strongly acid, but where these soils intergrade to Lang-
ford soils, which are underlain by neutral till at a depth
of 48 to 60 inches, the fragipan is medium acid (pH almost
6.0). The depth to bedrock ranges from 214 to 7 feet or
more. The common soil type is channery silt loam.

Mippresury Strres.—The Middlebury series consists
of deep, moderately well drained Alluvial soils that de-
veloped in acid, recent alluvium on bottom lands along
streams in the central and southern parts of the county.
These soils are the moderately well drained members of
the catena that includes the well drained Tioga, the poorly
drained Holly, and the very poorly drained Papakating
soils. In Tompkins County, Middlebury soils are mapped
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with Tioga soils in an undifferentiated unit. They
occupy a somewhat lower position than Tioga soils, and
their natural water table is nearer the surface. All areas
are subject to periodic floods, which usually occur during
spring. Middlebury soils are not extensive but are im-
portant agriculturally.

Profile of Middlebury silt loam, cultivated :

Ap—O0 to 8 inches, grayish-brown (10YR 5/2) to dark grayish-
brown (10YR 4/2) silt loam; moderate, medium,
crumb structure; friable; pH 5.5; clear, smooth
boundary ; 8 to 10 inches thick.

C1—8 to 17 inches, pale-brown (10YR 6/3) to brown (10YR
5/3) silt loam; weak, medium to fine, crumb struc-
ture; friable when moist, slightly plastic when wet ;
pH 5.5; gradual, irregular boundary; 8 to 15 inches
thick.

C2g—17 to 30 inches, grayish-brown (10YR 5/2) silt loam;
many, medium mottles of yellowish brown (10YR
5/6) ; weak, medium, crumb structure to slightly mas-
sive (structureless) ; slightly firm to friable; pH 5.6;
gradual, wavy boundary; 10 to 20 inches thick.

C3g—30 inches -, light olive-brown (2.5Y 5/4) to grayish-
brown (2.5Y 5/2) silt loam; common, faint and dis-
tinet mottles of gray and brown; firm in place;
slightly plastic when wet ; pH 5.5 to 5.8.

Range in characteristics—The texture varies; it is gen-
erally fine sandy loam or silt loam or, in a few places,
silty clay loam. Layers and lenses of gravel and coarse
sand are common, especially below a depth of 36 inches.
Depth to distinct mottling ranges from 15 to 24 inches.

Niscara SERIES.—The Niagara series consists of deep,
somewhat poorly drained, medium-textured Gray-Brown
Podzolic soils that developed in calcareous, stratified, la-
custrine silt and very fine sands and some clay. These
soils are the somewhat poorly drained members of the
catena that includes the well drained Dunkirk, the mod-
erately well drained Collamer, and the poorly drained
and very poorly drained Canandaigua soils. Niagara
soils are the silty analogs of the clayey Rhinebeck soils
and occur in similar positions in the landscape.

In Tompkins County the Niagara soils are associated
with the moderately well drained Williamson soils and
are in the same general area as Rhinebeck soils. The
transition from one of these soils to another is gradual,

These soils are of limited extent and are moderately
important agriculturally.

Profile of Niagara silt loam, cultivated :

Ap—O0 to 8 inches, dark grayish-brown (10YR 4/2) and very
dark grayish-brown (10YR 3/2) silt loam; fine to
medium, crumb structure; friable; pH 6.6; abrupt,
smooth boundary ; 6 to 10 inches thick.

A2g—8 to 13 inches, light brownish-gray (10YR 6/2) silt loam
or very fine sandy loam partly mixed with material of
the Ap horizon; few, distinct, medium, light olive-
brown (2.5Y 5/4), dark-brown (7.5YR 4/4), and
yellowish-brown (10YR 5/6) mottles; weak, granular
structure that grades to weak, fine and medium, sub-
angular blocky structure; pH 6.2; clear, smooth
boundary ; 4 to 6 inches thick.

B21g—13 to 24 inches, light grayish-brown (10YR 6/2) and
light olive-brown (2.5Y 5/4) silt loam ; many, medium,
faint, light olive-brown (2.5Y 5/6) and distinct, dark-
brown (7.5YR 4/4) mottles; weak, medium, subangu-
lar blocks with light yellowish-brown (10YR 6/4)
silty surfaces; friable; pH 6.4; gradual boundary;
9 to 12 inches thick.

B22—24 to 30 inches, light olive-brown (2.5Y 5/4) heavy silt
loam ; few, distinct, dark-brown (7.5YR 4/4) and gray
(10YR 6/1) mottles; moderate, medium prisms that
break into moderate, medium to coarse blocks ; firm ;
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thin, discontinuous clay films on ped surfaces; pH 6.8
to 7.0; abrupt, smooth boundary; 6 to 8 inches thick.

C—30 inches 4, stratified very fine sand and silt; very thin
layers of pinkish clay and secondary calcium carbon-
ate between layers of sand and silt ; moderately thick,
platy structure; vertical streaks of gray (N 5/0)
material extending down from the B22 horizon form
coarse prisms; caleareous.

Lange in characteristics—The color of the plowed layer
ranges from dark grayish brown (10YR 4/2) to very dark
grayish brown (10YR 8/1) where these soils intergrade
to Canandaigua soils. Variations in thickness and in the
amount of fine and very fine sand may occur in any hori-
zon. The proportion of clay layers is small. Where the
amount of clay increases, Niagara soils intergrade to
Rhinebeck soils, which have a silty clay loam or silty clay
B horizon. The depth to carbonates ranges from 24 to
40 inches.

Ovip Sertes.—The Ovid series is in the wetter half of
the moderately well drained range and in all of the some-
what poorly drained range. These are moderately fine
textured Gray-Brown Podzolic soils that developed in
thin lacustrine sediments over high-lime till. In Tomp-
kins County, Ovid soils are the moderately well drained
and somewhat poorly drained members of the catena that
includes the well drained Cayuga and the poorly drained
Ilion soils.

Ovid soils have a finer textured surface layer and a more
clayey B horizon than do Lima and Conesus soils. They
are similar to Darien soils, but they lack the clayey sub-
stratum and are higher in lime. They contain shale frag-
ments and gravel that are not typical of Rhinebeck soils.

Ovid soils are moderately extensive only in the north-
western part of the county, on both sides of Cayuga Lake.

Profile of Ovid silt loam, cultivated :

Ap—0 to 10 inches, very dark grayish-brown (10YR 3/2) silt
loam ; weak, medium to coarse, crumb structure ; very
friable; pH 6.0; abrupt; smooth boundary; 8 to 11
inches thick.

A2g—10 to 14 inches, light brownish-gray (10YR 6/2) silt
loam ; common, medium to coarse, distinct, light-gray
(10YR 7/1-7/2) and yellowish-brown (10YR 5/6-5/8)
mottles ; weak, moderate, subangular blocky structure;
peds coated with gray silt; friable; pH 6.2; clear,
wavy boundary ; 8 to 5 inches thick.

B21g—14 to 20 inches, light brownish-gray (10YR 6/2) heavy
silt loam ; moderate, medium and coarse, subangular
blocky structure; slightly firm; pH 6.0; gradual
boundary ; 6 to 11 inches thick.

B22—20 to 24 inches, mottled olive-brown (2.5Y 4/4) and
olive (5Y 4/3) silty clay loam; few, distinct, dark
yellowish-brown (10YR 4/4) and grayish-brown (2.5Y
5/2) mottles; moderate to strong, medium, blocky
structure; firm ; sticky when wet ; pH 6.8 ; clear, wavy
boundary ; 3 to 5 inches thick.

IIG—24 to 30 inches, grayish-brown (2.5Y 5/2) gravelly loam
moderate, medium, thick, crudely platy structure ; firm
in place, friable when disturbed ; strongly calcareous
titl.

Range in characteristics—In places where Ovid soils are
assoctated with Cayuga and Fludson soils, the thickness of
the layer of lacustrine sediments typically varies from 12
to 36 inches. Where the parent material was reworked
by natural agencies, the texture varies abruptly, both hori-
zontally and vertically, from silty clay to gravelly loam or
gravelly silt loam. Color hues are commonly 10YR but
range from 7.5YR to 25YR. The range in mottling is
wide; at one extreme, the moderately well drained soils
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have faint mottles in the A2 horizon, and at the other ex-
treme, the intergrades to Ilion soils are mottled throughout.
The soils range from nonstony to gravelly, and the under-
lying till contains a few boulders. Locally, shale frag-
ments occur throughout the profile. Depth to bedrock
may range from 1 foot to several feet. o

The depth to carbonates ranges from 12 to 30 inches,
depending mainly on the thickness of the lacustrine de-
posit or the presence of till material in the solum.

Parmyra Sermes—The Palmyra series consists of deep,
well-drained Gray-Brown Podzolic soils that formed on
glaciofluvial materials of late Wisconsin age. The under-
lying stratified sand and gravel was derived mainly from
limestone, shale, and sandstone and to a small extent from
igneous rock. These soils are the well drained members
of the catena that includes the moderately well drained
Phelps, the somewhat poorly drained Fredon, and the
poorly drained and very poorly drained Halsey soils.

Palmyra soils have a strongly expressed texture and
color profile.. Their A2 horizon is thinner and less yellow-
ish than the A2 of Howard soils, and the depth to calcar-
eous material is less. Palmyra soils are not extensive and
are mainly in the extreme northern part of the county
adjacent to Salmon Creek.

Profile of Palmyra gravelly loam, cultivated :

Ap—O0 to 8 inches, very dark gi‘ayish—brown (10YR 3/2) grav-
elly loam; strong, fine, granular structure; friable;
pH 6.5; smooth, clear boundary; 6 to 10 inches thick.

A2—8 to 12 inches, yellowish-brown (10YR 5/4) gravelly silt
loam; weak, fine, granular to very weak, thin, platy
structure ; friable; pH 6.5; clear, irregular boundary;
4 to 6 inches thick.

B21—12 to 16 inches, grayish-brown (10YR 5/2) to brown
(10YR 5/3) gravelly silt loam; weak, medium, sub-
angular blocky structure; friable when moist, slightly
plastic when wet; pH 7.0; gradual, irregular boun-
dary; 3 to 6 inches thick.

B22t—16 to 21 inches, dark-brown (10YR 4/3) gravelly clay
loam ; moderate, medium, subangular blocky structure ;
friable; slightly sticky and plastic when wet; pH 7.0;
clear, irregular boundary; 4 to 8 inches thick.

II10—21 inches +, grayish-brown (10YR 5/2) mixed sand and
gravel; calcareous; estimated to be 80 percent lime-
stone, by volume; the rest is shale, sandstone, or
igneous rock.

Range in characteristics—In most areas of Palmyra
soils in Tompkins County, the profile closely resembles the
profile described. Tongues of B2 material extend erratic-
ally and to variable depths into the C horizon. The depth
to caleareous material ranges from 15 to 30 inches.

PararaTiNeg Serizs.—The Papakating series consists of
deep. very poorly drained, medium textured to moderatel

, Very poorly ey t

fine textured, acid Humic Gley soils on first bottoms along
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streams in the southern part of the county. These soils
are the very poorly drained members of the Tioga, Mid-
dlebury, and Holly catena. They are the acid analogs of
the Sloan soils, which formed in neutral or alkaline mate-
rials.

Papakating soils are limited in extent and are not impor-
tant agriculturally. In Tompkins County they are
mapped with Holly soils as an undifferentiated unit.

Profile of Papakating silt loam, pastured :

Ap—O to 10 inches, black (10YR 2/1) mucky silt loam; many
dark-brown (7.5YR 4/4) root mottles; moderate,
coarse, crumb structure; friable; pH 5.5; abrupt,
smooth boundary ; 10 to 16 inches thick.
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Clg—10 to 20 inches, gray (5Y 5/1) silt loam or silty clay
loam ; common, coarse, distinct mottles of dark brown
(10YR 4/3); weak, medium, subangular blocky
structure that breaks to coarse, crumb structure;
sticky and plastic when wet; pH 5.5; gradual bound-
ary ; 8 to 12 inches thick.

C2—20 to 34 inches, dark-gray (N 4/0) silt loam or silty clay
loam alluvial material; may have lenses and layers
of gravel below 34 inches; massive (structureless) ;
firm: in place ; pH 5.6 to 5.8.

Range in characteristics—The surface layer may con-
sist of 8 to 10 inches of muck or highly organic mineral
soil. Lenses of sand and gravel may occur below 34
inches.

Pusres Sermms—The Phelps series consists of deep,
moderately well drained, med inm-textured Gray-Brown
Podzolic soils that formed in glacial outwash derived
from limestone, sandstone, and shale. These soils are the
moderately well drained members of the catena that
includes the well drained Palmyra, the somewhat poorly
drained Fredon, and the poorly drained and very poorly
drained Halsey soils. They are also the moderately well
drained soils associated with Howard soils. Braceville
soils are the acid analogs of Phelps soils but, lack the tex-
tural B horizon. Phelps soils are of moderate extent and
are important agriculturally.

Profile of Phelps gravelly silt loam, cultivated :

Ap—O to 9 inches, dark-brown (10YR 4/3-3/3) gravelly loam
or gravelly silt loam; moderate, medium, crumb
structure; friable; pH 6.0; many fine roots; abrupt,
smooth boundary ; 7 to 10 inches thick.
to 15 -inches, grayish-brown (2.5Y 5/2) gravelly
loam; common, medium, faint, light olive-brown
(2.5Y 5/6) and distinct, yellowish-brown (10YR 5/6—
5/8) mottles; ped faces light grayish brown (10YR
6/2) ; moderate, medinm and coarse, subangular
blocky structure that grades to blocky with increasing
depth; firm; pH 6.2; very fine roots in cracks between
peds; gradual, wavy boundary: 5 to 10 inches thick.
B2g—15 to 25 inches, dark grayish-brown (10YR 4/2) heavy

silt Joam interiors with grayish brown (10YR 5/2)
and brown (10YR 5/3) ped surfaces; few, distinct,
yellowish-brown and light olive-brown mottles ; mod-
erate to strong blocky structure; firm; pH 6.6; few
pebbles; clear, irregular boundary; 10 to 16 inches
thick.

C—25 to 40 inches, dark grayish-brown (10YR 4/2) gravelly
loam and dark yellowish-brown (10YR 4/4) silt
interbedded; loose gravel and friable silty layers;
calcareous ; stratified silt and sand in places.

Range in characteristics—The depth to free lime ranges
from 94 to 40 inches. Where the depth to free lime is
greatest, the reaction of the A2 and of the upper part of
fhe B horizon may be pH 5.5. Where Phelps soils inter-
grade to Fredon soils, the A2 horizon 1s mottled. Where
Phelps soils intergrade to Howard soils, moderately good
drainage is indicated by mottles in the B2 horizon. The
restricted drainage may result from a high water table
where the substratum ordinarily consists of stratified sand
and gravel. In other places it may result from imper-
vious layers of silt and silty clay loam or glacial till under
the glacial outwash in which Phelps soils developed.

Rep Hoox Serizs—The Red Hook series consists of
deep, somewhat poorly drained, medium-textured Sols
Bruns Acides that developed in glacial outwash derived
trom acid gray shale, siltstone, and sandstone. Red Hook
soils are the somewhat poorly drained members of the
catena that includes the well drained Chenango and the
moderately well drained Braceville soils. The very

A2g—9
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poorly drained Halsey soils are the wetter associates.
Red Hook soils are the acid analogs of Fredon soils.
Red Hook soils are of limited extent in Tompkins
County and of minor importance agriculturally.
Profile of Red Hook silt loam, cultivated :

Ap—0 to 8 inches, dark grayish-brown (10YR 4/2) silt loam
or gravelly silt loam; moderate, medium to coarse,
crumb structure; friable when moist, slightly plastic
when wet; many fine roots; pH 5.5; clear, smooth
boundary ; 6 to 10 inches thick,

B21g—8 to 12 inches, light brownish-gray (10YR 6/2) silt
loam ; common, prominent mottles of yellewish brown
(10YR 5/4); weak, medium to fine, subangular
blocky structure; firm in place; pH 5.5 to 5.8; clear,
smooth boundary ; 4 to 6 inches thick.

B22g—12 to 26 inches, strongly mottled light olive-brown
(2.5Y 5/4) and light brownish-gray (10YR 6/2) silt
loam; very weak, medium, subangular blocky struc-
ture; firm in place; pH 5.6; fine and medium gravel;
gradual, wavy boundary; 8 to 18 inches thick. Silty
layer about 2 inches thick between this horizon and
the C horizon.

IIC—26 inches -+, dark-gray (5Y 4/1) very gravelly loam or
mixed sand and gravel ; stratified in lower part; struc-
tureless; firm in place; pH 5.5 to 6.0.

Range in characteristics—The texture ranges from
loam to gravelly silt loam. The amount of gravel is
variable, but in most places it is less than is character-
1stically present in the associated, better drained soils.
The series includes somewhat poorly drained soils that are
strongly acid to medium acid. Thin to very thick silty
layers occur at variable depths in the profile. These layers
are generally the cause of the somewhat poor drainage,
but a high water table also may be the cause. )

Rumveprox Series.—The Rhinebeck series consists of
deep, somewhat poorly drained, moderately fine textured
Gray-Brown Podzolic soils that developed in clayey,
calcareous, lacustrine sediments. These soils are the some-
what poorly drained members of the catena that includes
the well drained and moderately well drained Fludson and
the poorly drained to very poorly drained Madalin soils.

Rhinebeck soils are finer textured than N iagara soils
which developed in very fine sandy and silty materials,
and they lack the stratification in the solum that is com-
mon in Niagara soils. They do not have a dark-colored
plowed layer like Madalin soilsor the low chromas typical
of those soils. Rhinebeck soils are not so sandy as Lamson
soils.

Rhinebeck soils are moderately extensive and agri-
culturally important in Tompkins County.

Chemical and physical data for Rhinebeck soils are
presented in the section “Laboratory Data.”

Profile of Rhinebeck silt loam, cultivated :

Ap—0 to 10 inches, dark grayish-brown (10YR 4/2) heavy
silt loam; moderate, fine and medium, granular
structure; friable; many fine roots; pH 6.8; abrupt,
smooth boundary; 7 to 10 inches thick.

A2g—10 to 12 inches, grayish-brown (10YR 5/2) and olive-
brown (2.5Y 4/4) silt loam in about equal amounts;
weak, fine and medium, subangular blocky structure;
friable; few fine roots; pH 6.7; clear, smooth
boundary ; 194 to 8 inches thick. Most of this horizon
has been mixed with the Ap horizon.

B2t—12 to 23 inches, olive-brown (2.5Y 4/4) silty clay loam;
common, medium, light olive-brown (2.5Y 5/4-5/6)
mottles; strong, coarse prisms, 2 to 6 inches across,
that increase in size with increasing depth and break

into moderate, medium, angular blocks; prisms coated
with very sticky, dark-brown (10YR 3/3) and gray
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(N 5/0) clay; firm; few fine roots in cracks between
prisms and in worm casts; pH 6.6; gradual, wavy
boundary ; 8 to 12 inches thick,

C1—23 to 27 inches, dark grayish-brown (2.5Y 4/2) and olive

(5Y 4/4) silty clay loam in laminated layers of silt
loam 33 to 14 inch thiek, with very thin clay layers
and free lime between the silty layers; weak, coarse
to very coarse prisms that break into thick plates;
firm; no roots; calcareous; clear, smooth boundary.

02—27 to 50 inches, olive-brown (2.5Y 4/4) silty clay loam
with few gray (N 5/0) vertical streaks bordering
weak, coarse prisms that break to very thick plates;
calcareous.

Range in characteristios—TFine or very fine sand may
oceur as thin layers in the profile or as a £hin mantle over
the profile where Rhinebeck soils intergrade to Niagara
or Lamson soils. The reaction of the solum ranges from
slightly acid to neutral. A few pebbles and channery
fragments occur in the profile where Rhinebeck soils in-
tergrade to Ovid or Darien soils. The depth to carbonates
ranges from 24 to 86 inches. Depth to bedrock ranges
from 36 inches to several feet.

Sroan Serres.—The Sloan series consists of deep, very
poorly drained, medium textured and moderately fine tex-
tured Humic Gley soils on first bottoms in neutral or alka-
line alluvial sediments. These soils are the very poorly
drained associates of the well drained Genesee, the mod-
erately well drained Eel, and the poorly drained Wayland
soils. - Sloan soils contain more lime than do their acid
analogs, Papakating soils.

In Tompkins County, Sloan soils are mapped as an
undifferentiated unit with Wayland soils. They are of
limited extent and of limited Importance agriculturally.

Profile of Sloan silt loam, pastured :

A1—0 to 10 inches, dark-gray (10YR 4/1) to very dark gray
(10YR 3/1) mucky silt loam; moderate, medium,
granular structure; plastic when wet, with greasy
feel; high in organic-matter content; pH 7.0; clear,
smooth boundary ; 8 to 12 inches thick.

Clg—10 to 36 inches, gray (10YR 5/1) silt Joam; common,
medium, yellowish-brown (10YR 5/6) and grayish-
brown (10YR 5/2) mottles; weak, medium, blocky
structure or massive; pH 7.0; gradual, diffuse bound-
ary; 20 to 36 inches thick.

IIC2—36 inches -, light-gray (10YR 6/1) stratified alluvial
deposits of fine sand, silt, or gravel; neutral; per-
manently saturated with water.

_ Bange in characteristics.—Sloan soils may have 8 to 18
inches of mucky surface soil. In most places they are
saturated continuously. The surface layer may be gray
or black.

T1o6a Serres.—The Tioga series consists of deep, well-
drained, medium-textured, acid Alluvial soils on bottom
lands along streams. Tioga soils are the well drained
members of the catena that includes the moderately well
drained Middlebury, the poorly drained IHolly, and the
very poorly drained Papakating soils. Tioga soils are
the acid analogs of Genesee soils.

In Tompkins County, Tioga and Middlebury soils are
mapped together as an undifferentiated unit. They are
moderately extensive in the southern part of the county
and moderately important agriculturally. They are sub-
ject to periodic flooding.

Profile of Tioga silt loam, cultivated :

Ap—O0 to 9 inches, grayish-brown (10YR 5/2) silt loam ; mod-
erate, fine, crumb structure; friable; pH 5.6; clear,
smooth boundary ; 6 to 10 inches thick.
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C1—9 to 20 inches, pale-brown (10YR 6/3) to brown (10YR
5/3) silt loam ; weak, medium to fine, crumb structure ;
friable to slightly firm in place; pH 5.5; less organic
matter than in surface horizon; gradual, irregular
boundary ; 10 to 20 inches thick. :

C2—20 to 36 inches, light brownish-gray (10YR 6/2) to grayish-
brown (10YR 5/2) silt loam, sandy loam, or fine
sandy loam; weak, fine, crumb structure; slightly
firm in place; pH 5.5.

Range in characteristics.—The texture of the surface
layer is dominantly silt loam, but 1t ranges from fine sandy
loam to loam. In places it is gravelly. Lenses of gravel
and sand are common below 36 inches.

Torter Serirs.—The Tuller series consists of moder-
ately deep, poorly drained and somewhat poorly draine
Low-Humic Gley soils developed in acid, gray to dark-
gray silt loam glacial till or frost-fractured rock material
Tess than 24 inches deep over bedrock. The till consists
mainly of channery and flaggy fragments and shale de-
rived from the underlying dark grayish-brown sandstone
and coarse-textured shale. The Tuller series is in the
catena that includes the well-drained Lordstown soils.

Tuller soils resemble Volusia and Chippewa soils in
profile characteristics but are shallow over bedrock and
lack a fragipan. Tuller soils are minor in extent in
Tompkins 5011nty and are not agriculturally important.

Profile of Tuller channery silt loam, cultivated :

Ap—O0 to 8 inches, dark grayish-brown (10YR 4/2) channery
silt loam; few, fine, faint, dark-brown (10YR 3/2)
mottles or manganese stains in lower 2 inches; weak,
fine to medium, subangular blocks that break into
coarse crumbs; friable; pH 5.4; clear, smooth bound-
ary; 7 to 10 inches thick.

A2g—8 to 10 inches, yellowish-brown (10YR 5/8) and gray
(10YR 6/1) channery silt loam in equal amounts ;
weak, medium, subangular blocky structure; peds
coated with gray (10YR 6/1) silt; friable to firm;
pH 5.4; clear, wavy boundary; 2 to 3 inches thick.

B2g—10 to 22 inches, grayish-brown (2.5Y 5/2) heavy channery
silt loam or light channery silty clay loam; many,
coarse and medium, prominent, yellowish-brown and
gray mottles; moderate, coarse and medium, blocky
structure; firm in place; peds coated with silt; pH
5.4; clear, wavy boundary; 10 to 12 inches thick.

Cg—22 to 24 inches, 2-inch layer of weathered shale bedrock;
silty clay loam; prominent, yellowish-brown and gray
mottles; very thin, platy structure inherited from
shale bedrock; slightly firm; pH 5.4; 2 to 3 inches
thick.

IIR—24 inches +, hard, thin-bedded sandstone and shale bed-
rock.

Range in characteristics—The typical soil of this series
is poorly drained, but the series also includes soils that are
in the less well drained half of the somewhat poorly
drained range. The depth to bedrock is commonly 22
inches but ranges from 14 to 24 inches. The thickness of
the soil varies between very shallow and moderately deep,
depending on the depth to bedrock.

ilt loam is the predominant texture. Where the depth

to bedrock is about 24 inches, the thin C horizon may re-
semble a weak fragipan. The pH value generally ranges
from 5.0 to 5.8 but is as much as 6.0 where Tuller soils
intergrade to Erie and Ellery soils.

Varots Sermes—The Valois series consists of deep, well-
drained, medium-textured Sols Bruns Acides that have a
slightly acid, weakly developed fragipan. These soils
have developed in neutral or weakly calcareous glacial till
derived mainly from local sandstone and shale bedrock

and, to a small extent, from limestone. They are associated
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with the moderately well drained Langford, the somewhat
poorly drained Erie, the poorly drained Ellery, and the
very poorly drained Alden soils.

Valois soils have upper horizons that resemble those of
Bath soils, but they have a fragipan that contains slightly
more lime and clay than the fragipan in Bath soils. Neu-
tral or mildly calcareous parent material is at a lesser
depth than in the Bath soils. Valois soils lack the clayey
B horizon and higher lime content of Lansing soils. They
lack the mottled B horizon typical of Langford soils.

Valois soils are moderately extensive in Tompkins Coun-
ty and are agriculturally important.

Profile of Valois gravelly silt loam, forested :

01—2 inches to 14 inch, thin forest litter, mainly new leaf drop
from oak, sugar maple, and beech trees; abrupt,
smooth boundary ; 114 inches to 1 inch thick.

02— inch to 0, discontinuous, very dark gray (10YR 3/1)
mor mixed with very little mineral soil and matted
with fine roots of moss and dwarf fern; very soft and
friable; pH less than 5.0; abrupt, smooth boundary ;
0 to 1 inch thick.

A1—0 to 1% inches, dark grayish-brown (2.5Y 4/2) gravelly
silt loam, high in organic matter; very weak, thin,
platy structure in place; breaks into weak, fine granu-
lar structure when disturbed ; very friable; many fine
roots; pH less than 5.0; abrupt, smooth boundary;
14 inch to 14 inches thick.

B21—11% to 12 inches, yellowish-brown (10YR 5/4) gravelly
silt loam ; weak, fine, granular structure; very friable;
fine and medium roots; pH 5.2; clear, wavy boundary;
8 to 1114 inches thick.

B22—12 to 24 inches, brown (10YR 5/3) gravelly silt loam;
weak, fine and medium, subangular blocky structure;
friable; few fine and medium roots; pH 5.4; clear,
irregular boundary ; 8 to 12 inches thick.

A’2—94 to 32 inches, grayish-brown (2.5Y 5/2) gravelly very
fine sandy loam or gravelly silt loam, gritty to feel;
weak, fine and medium, subangular blocky structure;
pH 5.6 to 5.8; clear, irregular boundary ; 3 to 8 inches
thick.

B'x—32 to 49 inches, dark grayish-brown (10YR 4/2)
gravelly heavy silt loam in weak prisms 12 to 18
inches across; prisms are coated with silty material
that appear as vertical streaks with light brownish-
gray (2.5Y 6/2) centers and thin strong-brown (7.5YR
5/8) margins. These streaks are 114 inches at the
top and become narrower with depth; interiors of
prisms break into weak, medium and coarse, sub-
angular blocky structure; slightly firm to firm; few
roots 2 millimeters in diameter in cracks; pH 5.8 to
6.2; clear, abrupt boundary with 2-inch layer of sand
at contact with substratum ; 15 to 20 inches thick.

C—49 to 65 inches, light olive-brown (2.5Y 5/4) gravelly silt
loam or loam; weak, coarse prisms that break into
moderate, thick, crudely shaped plates; some ped sur-
faces have very dark grayish-brown coatings; firm;
few clay films on prism surfaces and in large pores;
pH 6.6 to 7.0.

Range in characteristics—The thickness of the solum
above the fragipan ranges from 24 to 30 inches in un-
eroded Valois soils. The fragipan is 18 to 36 inches thick
and lies over a neutral substratum. The depth to neutral
material ranges from 42 inches, as it is where Valois soils
intergrade to Lansing soils, to 60 inches or more, as it is
where Valois soils intergrade to Bath soils. The depth to
weakly calcareous till ranges from 42 to 60 inches. The
consistence of the fragipan ranges from slightly firm to
firm. TFirmness is least evident in loose till mixed with
gravelly Howard soil material. Gravelly and channery
types occur in the county. The prisms may break to plates
instead of to subangular blocks in places where the soils
formed in ground moraine material rather than in termi-
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nal or lateral moraine material. Gravelly and sandy
lenses are common in the substratum. )

Vorusia Series.—The Volusia series consists of deep,
medium-textured, somewhat poorly drained Sols Bruns
Acides that have a very firm, strongly acid fragipan.
These soils have formed in slightly acid to medium acid
glacial till derived from fine-grained sandstone and shale.
They are the somewhat poorly drained members of the
catena that includes the well drained Bath, the moderately
well drained Mardin, the poorly drained Chippewa, and
the very poorly drained Alden soils. )

Volusia soils resemble Erie soils but have a more acid
fragipan. They also resemble the better drained seg-
ments of Tuller soils, which, however, lack the strongly
expressed fragipan of Volusia soils'and are underlain by
hard bedrock. :

Volusia soils are moderately extensive in the southern
half of the county and are agriculturally important in
some localities.

Profile of Volusia channery silt loam, cultivated :

Ap—O to 8 inches, dark grayish-brown (10YR 4/2) channery
silt loam; weak, fine, crumb structure; friable; pH
4.8; many fine roots; few flagstones on surface;
abrupt, smooth boundary; 6 to 9 inches thick.

A2—S8 to 14 inches, light olive-brown (2.5Y 5/4) and grayish-
brown (2.5Y 5/2) channery silt loam; many, coarse,
distinet, yellowish-brown (10YR 5/6-5/8) mottles;
weak, thin to medium, platy structure; friable to
slightly firm; pH 5.0; few fine roots; abrupt, wavy
boundary ; 4 to 6 inches thick.

B’xlg—14 to 28 inches, olive-brown (2.5Y 4/4) channery silt
loam ;. few, medium, faint, gray and brown mottles;
weak, coarse prisms 10 to 20 inches across, coated
with grayish-brown (2.5Y 5/2) and olive-brown (2.5Y
4/4) silty material; prisms break into moderate,
medium, subangular blocks when disturbed; very
firm; pH 5.4 ; diffuse boundary ; 10 to 15 inches thick.

B’x2g—28 to 48 inches, olive-brown (2.5Y 4/4) and olive (5Y
5/3) channery silt loam; few, common, gray and
brown mottles; weak, coarse prisms 11 to 2 feet
across coated with thin, grayish-brown (2.5Y 5/2) to
gray (5Y '5/1) silt; prisms break into moderate, me-
dium and coarse, subangular blocks; very firm; pH
5.8 at 48 inches; diffuse boundary; 20 to 30 inches
thick.

C—48 inches +, olive (5Y 5/3) channery silt loam ; moderate,
medium blocks with gray (5Y 5/1) surfaces; firm;
pH 5.8 to 6.2; vertical streaks border prisms; bound-
aries disappear below 48 inches.

Range in characteristics—The depth to the fragipan
ranges from 10 to 12 inches in plowed fields and from 10
to 15 inches in forested areas. The reaction of the fragi-
pan ranges from pH 5.1 to 6.0, but typically it is 5.4 to 5.6.
Stoniness ranges from channery to flaggy. The depth to
bedrock ranges from 2% feet to 5 feet or more.

Wayranp Serms.—The Wayland series consists of deep,
poorly drained, medium-textured, alkaline to neutral
Lovw-Humic Gley soils that are forming in recent alluvium
on first bottoms along streams. These soils are the poorly
drained members of the catena that includes the well
drained Genesee, the moderately well drained Eel, and
the very poorly drained Sloan soils. They are similar
to Holly soils in physical characteristics, but Holly soils
are acid in reaction,

Wayland soils are on first bottoms in regions where the
soils on outwash are members of the Palmyra and Howard
series and the soils on uplands are members of the Honeoye
and Lansing series. Wayland soils are of moderate ex-
tent and of limited importance for agriculture.
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In Tompkins County, Wayland soils and Sloan soils
are mapped together as an undifferentiated unit.
Profile of Wayland silt loam, idle:

Ap—O0 to 9 inches, dark grayish-brown (10YR 4/2) silt loam;
weak, fine, granular structure; very friable; many
fine roots; pH 6.2; clear, smooth boundary; 7 to 10
inches thick. .

Clg—9 to 14 inches, grayish-brown (10YR 5/2) silt loam;
common, medium, brown (10YR 5/3) and many,
medium, yellowish-brown (10YR 5/6 and 5/8) mottles
in upper part; dark-brown (7.5YR 5/6 and 5/8)
mottles in upper part; dark-brown (7.5YR 3/2)
mottles in lower 2 inches; weak, granular structure;
very friable; many fine roots; pH 6.0; clear, smooth
boundary ; 5 to 8 inches thick.

I1C2g—14 to 19 inches, dark grayish-brown (10YR 4/2) loam
or fine sandy loam; many, medium, faint dark-
brown (7.5YR 3/2) mottles; slightly firm; few fine
roots; pH 6.4; abrupt, smooth boundary ; 5 to 7 inches
thick. .

ITIC3—19 to 24 inches, dark grayish-brown (10YR 4/2)
gravelly sandy loam ; single grain; loose; coarse sand
and gravel; pH 6.6 to 6.8; clear boundary; variable
‘thickness.

IVC4—24 to 30 inches, dark grayish-brown (10YR 4/2) fine
sandy loam; massive; slightly firm in place, very
friable when disturbed; pH 6.8 to 7.0; grades into
caleareous sand and gravel below a depth of 30 to 36
inches in most places.

Range in characteristics—The color of the surface soil
ranges from dark grayish brown (10YR 4/2) to very
dark gray (10YR 3/1). The texture is generally silt
loam, but in places it is fine sandy loam or silty clay loam.
The texture and thickness of -the substratum varies con-
siderably because of the alluvial nature of these soils.
Lenses of sand and gravel are common below a depth of
36 inches. Wayland soils ordinarily are slightly acid or
neutral throughout, but locally the surface soil may be
medium acid.

WirLiamson Seres.—The Williamson series consists of
moderately well drained Sols Bruns Acides that have a
fragipan. These soils have formed in poorly graded
lacustrine silt and very fine sands. A prominent property
of soils in this series is their narrow range in particle size,
which is commonly near the very fine sand-silt boundary.
Williamson soils are the moderately well drained members
of the catena that includes the well drained Amboy, the
somewhat poorly drained Wallington, and the very poorly
to poorly drained Birdsall soils. Only the Williamson
soils of this catena are in Tompkins County. The normal
wet associates are Niagara and Canandaigua soils.

Williamson soils, though developed in similar materials,
lack the blocky textural B horizon of Collamer soils and
have a fragipan, which is not present in Collamer soils.
They also are normally more acid and deeper to carbon-
ates than those soils, though the two series overlap in these
properties.

Williamson soils ave limited in distribution and are
locally important agriculturally.

Profile of Williamson very fine sandy loam, cultivated :

Ap—oO0 to 8 inches, dark grayish-brown (10YR 4/2) very fine
sandy loam; weak, fine, crumb structure; very
friable; pH 6.5 (limed) ; clear, smooth boundary; 7
to 10 inches thick.

B and A—S8 to 14 inches, brown (10YR 5/3) and dark grayish-
brown (10YR 4/2) fine sandy loam ; weak, fine, crumb

structure; friable; worm channels with dark lining;
few roots; clear, wavy boundary; 6 to 8 inches thick.
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B2—14 to 16 inches, light yellowish-brown (10YR 6/4) fine
sandy loam; common, brown and yellowish-brown
mottles; weak, fine, subangular blocky structure;
friable; pH 5.8; clear, smooth boundary ; 2 to 4 inches
thick.

B’x—16 to 26 inches, brown (10YR 5/3) very fine sandy loam
and yellowish-brown (10YR 5/6) loamy fine sand;
moderate, medium and thick, crudely platy structure;
firm: pH 5.2; clear, wavy boundary; 9 to 12 inches
thiek. --

C—26 to 40 inches, brown and yellowish-brown (10YR 5/3-
5/4) loamy fine sand with irregularly shaped bodies
of dark yellowish-brown (10YR 4/4) very fine sandy
loam: friable and firm; pH 5.4; clear boundary; 12
to 15 inches thick.

Range in characteristics—Silt loam and very fine sandy
loam are the principal textures. Ordinarily the texture is
near the border between the two classes. Both 10YR and
75YR hues are common. Mottling is generally confined
to the layer just above the fragipan, but the upper Bx
horizon may be faintly mottled where Williamson soils
intergrade to Niagara soils. The depth to the fragipan
ranges from 16 to 24 inches, and locally the fragipan has
a thick platy structure rather than the prismatic structure
that is characteristic in other areas. The fragipan in
Williamson soils may be uniformly massive, or it may
consist of thick, brown, massive bands that are higher
in clay content than the intervening, very thin, lighter
colored bands of very fine sand. The substratum con-
sists of layers of very fine sand and silt in varying propor-
tions. Locally, thin layers of gravel may be found where
‘Williamson soils are near streams. The depth to carbon-
ates normally ranges from 42 to 60 inches, but where
Williamson soils intergrade to Collamer soils, carbonates
occur at a depth of 40 inches.

Laboratory Data

The physical properties and reaction of selected soils of
six series in Tompkins County and the chemical properties
of soils of three of these series are shown in tables 17 and
18. The soils sampled are those of the Erie, Howard,
Langford, Lima, Mardin, and Rhinebeck series. They
were sampled between 1950 and 1959.

The Cornell University Agronomy Service Laboratory,
Ithaca, N.Y., analyzed samples of Erie channery silty clay
loam, profile F-1; Mardin channery silt loam, profile
M-2; and Mardin channery silt loam, profile M-3.22

The Soil Survey Laboratory, Soil Conservation Service,
Beltsville, Md., analyzed the other samples. Data for
profile 58 of the Erie soil were given in the guidebook
prepared for Tour 1 of the Seventh Congress of the
International Society of Soil Science.

Methods of Sampling and Analysis

Samples of approximately 1 gallon were collected from
carefully selected pits. The samples were air dried,
rolled, and quartered, and a suitable subsample was
passed through a 2-millimeter, round-hole sieve. The
material larger than 2 millimeters was weighed air dry
for calculation of the percentage larger than 2 millimeters.

22 GARLISLE, FRANK JEFFERSON, JR. CHARACTERISTICS8 OF SOILS
WITH FRAGIPANS IN A PODZOL REGION. 1954 [Unpublished doctoral
thesis. Copy on file Cornell University, Ithaca, N.Y.]
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A subsample of the material smaller than 2 millimeters

was ground to approximately 80 mesh with a grinder

equipped with ceramic plates for determination of

organic-matter content, total nitrogen content, and other

groperties. The results are reported on an oven-dry
asls.

The textural class and pI values as computed by labora-
tory analysis may differ somewhat from that in the profile
descriptions.

Mechanical analysis was made by the method of Kil-
mer and Alexander (72), or by minor modifications of this
method. Bulk density of paraffined clods was measured
in duplicate. Reaction was measured with a glass elec-
trode in a 1:1 soil-water suspension for all samples, and
in a 1:1 so0il-0.1 normal IKCl suspension for a few.
Organic carbon was determined by wet combustion (74)
for the samples analyzed at Cornell, and by dry combus-
tion (76) for the other samples. Total nitrogen was
determined by the AOAC modified Kjeldahl procedure
(2). Free iron oxide was determined by extraction with
sodium hydrosulfite and titration with standard potassium
dichromate (11).

Extractable cations were displaced with normal ammo-
nium acetate and determined by the methods described
by Peech and others (74). Cation-exchange capacity was
determined by distillation of adsorbed ammonia after
extraction with NaCl (74), and exchangeable hydrogen
by difference.

Moisture held at tensions of 14, atmosphere, 14 atmos-
ghere, and 15 atmospheres was determined by the method

escribed by Richards (23). Mineral composition of the
clay fraction in one Erie profile and in one Mardin profile
was determined by X-ray diffraction.

Profiles Sampled

The following are descriptions of the profiles from
which samples were taken.

Erie Sorvs

Frie soils are classified as Sols Bruns Acides with fragi-
pans. They are somewhat poorly drained, and they de-
veloped in glacial till that consists mainly of fine-grained
sandstone and shale but contains a small amount of lime-
stone. The physical and chemical properties of three pro-
files of Erie soils are shown in table 17, and additional data
for Erie channery clay loam is shown in table 18.

_ Erie channery silty clay loam, profile F'-1, has three dis-
tinct discontinuities in the profile. The proportion of
sand is 10.5 percent in the A1 and B2 horizons, increases to
19 percent in the TTA’2, and ranges from 29.4 to 36.5 per-
cent in the fragipan and in the C horizon. The Roman
numerals on the horizon designation are used to identify
these discontinuities. The other two profiles of Erie soils
show only small differences in the sand fraction below the
Ap horizon. This indicates that these soils developed in
relatively uniform parent material.

A low percentage of coarse fragments is shown in the
uppermost three horizons of Erie channery silty clay loam,
profile F-1; in the Ap horizon of Erie channery clay loam,
S58-NY-55-2 (1-7) ; and in the Ap and B2g horizons of
Trie channery silt loam, S59-NY-55-18 (1-5). The low
percentage of coarse fragments in the A horizons is at-
tributed to the accumulation of surface wash and to the
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fact that the larger stones have been picked up to facilitate
cultivation.

The silt content of the fragipan horizons of these soils
ranges from 44.5 to 48.4. This relatively high content of
silt 1s believed to account for the close packing and the high
bulk density of the fragipan. The bulk density averages
2 grams per cubic centimeter and ranges from 1.7 to 2.1.

Erie soils are considered to be Sols Bruns Acides, but in
the soils sampled the percentage of clay below the Ap
horizon is highest in the fragipan, as is typical of Gray-
Brown Podzolic soils.

The moisture-tension data shown for Erie channery clay
loam, S58-NY-55-2 (1-7), indicates that the 9-inch Ap
horizon holds more moisture than any of the lower hori-
zons, and that each of the lower horizons holds about the
same amount.

The reaction of these soils ranges from pH 4.8 to pH 5.6
in the horizons above the fragipan, and from pH 5.6 to pHl
8.2 within the fragipan. In all three soils the C horizon
is alkaline or calcareous.

The organic-carbon content of the A horizons of Erie
channery silty clay loam and Erie channery clay loam aver-
ages 3.58 percent. Correspondingly, the percentage of
nitrogen is high. The content of organic carbon is signifi-
cantly less in the B2 horizon of both soils and is low in the
fragipan. :

The carbon-nitrogen ratio is 11 percent in the Ap hori-
zon of the Erie channery clay loam, S58-NY-55-2 (1-7),
and only 6 percent in the upper part of the fragipan. The
content of free iron oxide 1n this profile is 2 percent in the
Ap horizon and 1.5 to 1 percent in the other horizons.

The cation-exchange capacity of the Erie soils ranges
between 29.5 and 34.2 milliequivalents per 100 grams in the
A horizon and generally decreases with depth. This rela-
tively low exchange capacity is due partly to the kind of
clay present. Mica is abundant, vermiculite is present in
moderate amounts, and chlorite was detected, as shown in
table 18.

The base saturation of Erie channery silty clay loam and
Erie channery clay loam ranges from 11 to 43 percent in
the horizons above the fragipan. It is much higher in the
fragipan but differs considerably between the two profiles.

L'rie chanmery silty clay loam, profile F—1.—The sample
of this soil was taken from the gas pipeline clearing in the
north field of the Mt. Pleasant Experimental Farm. The
sampling site is on a long, uniform, 7 percent slope, at an
elevation of approximately 1,700 feet. The soil was moist
throughout when described and sampled in November 1951.
The vegetation at that time consisted of second-growth
maple and white pine.

Description of profile:

O1—%inch to 0, sparse organic layer of white-pine needles
and midribs of maple leaves. Current leaf fall covers
the ground.

Al—O0 to 4 inches, dark grayish-brown (10YR 4/2) silty clay
loam; moderate, medimmn and fine, blocky; friable;
pH 6.0. Fine and medium-sized roots are concentrated
in this horizon.

B2—4 to 8 inches, yellowish-brown (10YR 5/4) silt loam to
silty clay loam with a few small, prominent, strong-
brown and reddish-yellow mottles in the lower part;
weak, coarse, blocky breaking to weak, mediun,
blocky; friable; pH 5.2. Large, medium, and fine
roots are common. This is a discontinuous horizon
that is present only in slight rises in the microrelief.

ITA’2—8 to 12 inches, light olive-brown (2.5Y 5/4) silt loam
with numerous large and medium, prominent, yellow-
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ish-brown and reddish-yellow mottles; weak, coarse,
platy breaking to weak, fine, platy; firm in place
but friable when crushed ; pH 5.2. Numerous medium
and large roots.

IIIB’x1—12 to 25 inches, olive-brown (2.5Y 4/4-5Y 4/3)
fine gravelly loam mottled with low-contrast browner
and grayer colors and some small dark manganese-
oxide stains; weak, medium, blocky; very firm in
place; pH increases with depth as follows—5.4 at
16 inches, 5.8 at 18 inches, 6.7 at 20 inches. This
horizon is divided into large prismatic, structural
units 2 to 12 inches across by streaks of gray (5Y 6/1)
silt loam that have thin brownish-yellow to reddish-
yellow borders. Thickness of the streaks varies from
1 to 7 millimeters. Fine roots are numerous in the
center of the gray streaks but are absent from the
interior of the large prisms. In the lower part the
prisms are mostly 12 to 16 inches across.

ITIB’x2—25 to 50 inches, olive-brown (2.5Y 4/4) gravelly
loam grading to olive (5Y 5/3) with depth; weak,
medium, blocky peds have very thin gray coating;
very firm in place; pH 7 at 30 inches; calcareous at
40 inches; 12 to 24 inches between gray streaks.
Fine roots are present in center of gray streaks but
are absent from interior of large prisms.

ITTC—50 to 72 inches, olive (5Y 5/3) gravelly loam; weak,
niedium, blocky; firm; caleareous. Gray streaks are
about 1 millimeter thick and lack brown borders.
They terminate between 56 and 61 inches.

Erie chanmery clay loam, S68-NY-55-8 (1-7).—The
sample of this soil was taken near Ellis Hollow Road,
about 8 miles east of its junction with Judd Falls Road.
The sampling site is on a 3 percent, north-facing slope.
It is located on the property of Dr. Earl Stone, 6 feet
south of the edge of the road ditch and 125 feet east of the
spruce tree at the corner of Dr. Stone’s yard. The vegeta-
tion at the time consisted mainly of weeds, but Scotch
pine seedlings had been planted among the weeds.

Description of profile:

Ap—0 to 9 inches, very dark grayish-brown (10YR 3/2)
channery clay loam; weak, fine, subangular blocks
mixed with moderate, medium granules; friable;
many fine roots; pH 5.6; clear, smooth boundary;
7 to 10 inches thick. . R

B2g—9 to 16 inches, grayish-brown (10YR 5/2) channery
loam with common, medium, distinct yellowish-
brown (10YR 5/6) and many, medium, faint, brown
(10YR 5/3) mottles; weak, fine, subangular blocks;
friable; few fine roots; pH 5.6; clear, smooth bound-
ary; 5 to 8 inches thick.

Bx1g—16 to 21 inches, channery loam; moderate prisms 2
to 6 inches across; interiors have weak, medium,
angular blocky structure; interiors of blocks are
dark grayish brown (10YR 4/2) with common, fine,
faint mottles; exteriors, which constitute 60 percent
of the mass, are grayish brown (10YR 5/2) with
many, medium, yellowish-brown (10YR 5/6) mottles ;
firm to very firm; no roots; pH 5.7; gradual, smooth
boundary ; 4 to 8 inches thick.

Bx2g—21 to 26 inches, channery loam; strong prisms 4 to 8
inches across are separated by olive-gray (2.5Y 5/2)
silt loam in vertical bands 14 to 34 inch wide. In-
side each band is a strong-brown (7.5YR 5/6) rim 14
inch wide. Interiors of prisms are dark grayish-brown
(10YR 4/2) silty clay loam with few mottles; very
firm; no roots; pH 5.8; diffuse boundary; 4 to 12
inches thick.

Bx3g—26 to 56 inches, channery loam; strong prisms 6 to
18 inches across separated by 3 to 14 inch of olive-
gray (5Y 5/2) silt loam and bounded by 4-inch rim
of strong-brown (7.5YR 5/8) silty clay loam. Inte-
riors have weak, fine, subangular blocks bounded by
thin, discontinuous, very dark brown (10YR 3/3)
films; very firm; pH increases with depth; diffuse
boundary; 25 to 40 inches thick.
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NO. 25

TasLe 17.—Physical and chemical

[Lack of data indicates

Particle-size distribution
Horizon Sand Coarse
Soil type and sample and sub- Depth Silt Clay frag-
number sample Sand (.05- (less ments
numbers (2-.05 .002 than Very Coarse | Medium| Fine |Veryfine| (more
mm.) mm.) .002 coarse | (1-0.5 (0.5— 0.25—- | (0.10~ than
mim.) (2-1 mm.) 0.25 0.1 0.05 2 mm.)
mm.) mm.) mm.) mm.)
In. Pct. Pet. Pet. Pet. Pet. Pet. Pet. Pct. Pct,
Frie channery silty clay Al 0-4 10. 5 56. 7 32. 8 0 0 0 4.9 5.6 1
loam. Profile F-1. B2 4-8 10. 5 62. 5 27.0 0 0 0 5.4 5.1 8
ITA’2 8-12 19. 0 65. 3 15.7 0 0 0 8 3 10. 7 12
IIIB’ x 1
1 12-19 28. 7 48 1 23.2 0 0 0 20. 8 7.9 31
32 * 16. 5 58. 3 25. 2 0 0 0 7.3 9.2 4
3 19-25 29. 4 46. 6 24. 0 0 0 0 22. 8 6. 6 29
34 Q) 18. 3 52. 8 28,9 | e e e 18
IIIB' x 2
1 25-32 33. 4 47. 1 195 |- oo mmm e e e 37
2 32-38 34. 6 45. 9 105 | e oo e e e 7.4 40
i3 4 29. 9 49. 1 23,0 | e 27
4 38-44 34. 6 48.1 1 /0 T R SEREURIpUN PO SRR U 39
5 44-50 32. 4 48. 4 19, 2 e 36
I11C
1 50-56 32.0 49, 6 18,4 oe e o 89 38
2 56-62 32. 8 49. 6 17.6 ) e 38
3 6268 36. 5 45. 9 1706 | e oo e 39
4 68-72 35. 4 46. 2 18. 4 0 0 0 0 81 37
Erie channery clay loam. | Ap 0-9 25.2 46. 5 28. 3 2.0 2.9 3.1 6. 8 10. 4 5
$58-NY-~55-2 (1-7). B2g 9-16 41, 2 44. 5 14. 3 6.3 6.7 5.3 10. 0 12.9 32
Bxlg 16-21 40. 7 44. 5 14. 8 7.4 6.9 5.1 9.4 11. 9 40
Bx2g 21-26 35.9 47. 5 16. 6 7.9 7.0 4.0 7.4 9.6 40
Bx3g 26-56 32,1 46. 8 21. 1 4.8 5.2 4.2 8 2 9.7 24
Bx4g 56-78 40. 9 46. 2 12. 9 6.8 6.6 5 0 10. 0 12. 5 25
C 78-84 44. 6 41. 5 14.1 7.8 7.5 5 3 10. 6 13.2 28
Erie channery silt loam. Ap 0-9 20. 3 55. 2 24. 5 1.4 1.8 2.2 6. 5 8. 4 16
859-NY-55-13 (1-5). B2 9-15 26. 6 57. 2 16. 2 1.5 2.1 2.6 8.0 12. 4 15
Bx1l 15-28 26. 3 46. 1 27. 6 3.8 4.5 3.2 6.9 7.9 38
Bx2 28-42 27.7 46. 8 25. 5 4.8 4.9 3.2 6.7 8.1 30
C 42-60 27.3 51.5 21.2 6.7 4.9 2.9 58 7.0 28
Howard gravelly silt Ap 0-8 33.9 51. 5 14. 6 5.3 5.3 4.0 7.5 11. 8 24
loam. S858-NY-55— A21 8-11 23. 7 58. 5 17. 8 2.5 3.0 2.5 5.5 10. 2 18
12(1-6). A22 11-14 29.5 57. 4 13.1 4,7 4.5 3.4 6.3 10. 6 25
I1B21 14-23 41. 5 47.1 11. 4 14. 6 9.5 3.9 5.0 85 66
1T1B22¢ 23-36 47. 8 312 21. 0 20. 4 15, 2 5.2 3.2 3.8 65
II1C 36-60 60. 2 26. 3 12,9 30.1 19. 7 4.5 2.8 2.8 65
Langford channery silt Ap 0-7 311 54. 0 14. 9 6. 9 4.9 3.3 6. 4 9.6 23
loam. S59-NY-55— B2 7-11 27.3 53. 8 18.9 5.3 4.2 2.9 6.1 8.8 26
16(1-6). ITA’2 11-15 42. 0 47. 4 10. 6 9.0 7.4 5.0 9.2 11. 4 26
IIB'x1g 15~28 43. 0 43. 2 13. 8 8.0 7.4 5.8 10. 5 11. 3 31
ITIB'x2g 28-48 38. 6 44. 2 17. 2 6.0 6.1 4,7 9.8 12,0 26
1IC 48-60 35. 6 45. 8 18. 6 4.0 4.8 3.6 10. 0 13. 2 13
Lima loam. S859-NY- Ap 0-7 36. 6 44. 6 18. 8 1.4 3.3 5. 4 12.1 12, 4 10
55—5(1-5). A2 7-12 35.9 46. 1 18.0 2.7 3.8 5.5 11.9 12. 0 16
B21t 12-20 31.0 41. 3 27. 7 2.5 3.3 3.6 9.6 12. 0 15
B22¢ 20-24 33.0 35.9 3L 1 3.0 4.0 4.4 12,1 9.5 19
Cg 24-36 40. 1 43. 2 16.7 6.2 6.0 5.1 12. 4 10. 4 27

See footnotes at end of table.
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properties of selected soils

determination was not made]

pH at 1:1 Extractable cations (milliequiv-
suspension alents per 100 grams of soil)
Cation Base
Textural class Bulk Organic |Nitrogen| C/N Free exchange| satura-
density carbon! ratio FepO; capac- tion
' ity 2
H,O | 0.1N Ca Mg H Na K v
KCl
Gm.[cu. Meg.[100
cm. Pct. Pet. Pet. gm. Pct.
Silty clay loam__|________ 4.9 |______ 3,89 ||l . 44| L5 27.9 |______ 0. 36 34. 2 18
Silty clay loam__ 1. 50 4.8 |.____ 1,16 || 1.6 .6 1.0 (... .11 13. 3 17
Silt loam_______ 1.74 4.9 |._..._ 220 || |el .5 .2 5.8 |l.._.__ . 06 7.1 11
Loam__________ 2. 03 5.6 |oo_... 11 | |ea_l. 45136 | I I 11 8.3 99
Silt Yoam_______|._______ 5.7 |_.____ 40 | e _ 4.8 2.6 4.2 |..____ 11 11.7 64
Loam__________ 1. 98 6.7 |______ 11 | _._ 50 .7 3.5 |ao____ 07 9.3 62
Silty clay loam__|._______ 6.2 .____ 23 ||| 6.3 3.0 2.4 ... __ . 08 11. 8 80
Loam_________._ 2. 10 6.2 | ____. )0 A R IO FEOUPR 51|24 5 |o____ .07 81 94
Loam___-______|-.______ 7.0 | ___ )5 T S ISP RO 3.6 | 2.2 08 -. .07 6.7 88
Loam__________|..___._. 7.5 |oooao. 17 | ®) 3.2 ool __. . 09 9.8 100
Loam__________ 2.1 80 ... D Y (PRI R ® R S D . 05 6. 2 100
Loam.___.______f.o_.__.__ 82 |.__.._ 11 | fee. ®) L2 ||l .09 6. 6 100
Loam__________ 2.2 82 ... 11 || C ®) L7 o |o.__ .09 6.1 100
Loam_ .. _______|--______ 82 . _____ 5 T U FEUUR N FUU ®) L3 | ___ .09 6.0 100
Loam_________._ 2.1 82 | _____ B Y OO PSRRI *) L3 oo._ .08 6.1 100
Loam__________|-._____. 82 ... 11 ||| _. ®) L1 | .09 5. 2 100
Clay loam______{.._.___.__ 5.5 ... 3. 57 0. 323 11 2.0 10.0 | 2.3 16. 7 0.1 .4 20.5 43
Loam.__ .. ______|-..__.___ 5.6 |_.____ .51 . 068 8 1.4 3.4 .9 6. 6 .1 .1 11. 1 40
Loam__________ 2.0 5.5 |oo.-.. . 38 . 069 6 1.5 3.1 L0 5. 8 .1 .1 10. 1 42
Loam__________ 1.7 5.6 .. ___ 226 oL 1.5 3.4 1.0 5.0 .1 .1 9. 6 48
Loam__________ 2.0 6.0 ... B 2 R U 1.0 4.7 113 2.7 .1 .1 8.9 70
Loam__._._______ 2.0 5.8 |_____. BN v PO R 1.5 3.4 | 1.1 3.5 .1 .1 8 2 57
Loam__________|.____.__. 80 |_...__ 14 1.1 (G FEUSRNN SEURPURR ISP U 15,2 | _______
Silt loam________|-.______
Silt loam________|-.______
Clay loam or
loam.
Loam._._______|._____.._
Silt loam________|._______
Silt loam _______f____.____
Silt loam__ . ____|._..____
Silt loam _______|___._.___
Loam._________[...____.
Loam. . ______|.__..___
Coarse sandy | ___.___
loam.
Silt loam . ______|___.__.__ 5708 20 FRSRR EUUUSRp U OSSOSO R RRSUPURUO FNSNRPIOINS NSRS AU AN NI AN RO
Silt loam . ______|________ 5.0 o e e I (U FRUSOR SESEURU JUPNUPRIN] NOIUIRI N
Toam_ . _______joo__.__._ 408 | e RO UGSy PR PR RVUO SR SR SRS P
Loam_________.|[..._____ 5.0 S0 A ) PO NS FRURUIOU INSIUUOON SO (U AN AN N I
Loam_ .. ____ | _|-____ T3 2 RO RO UR FUSUORUR FRRUUON ISR NSO RPNV SN MU A
Loam.. .| . ___|._____ S RO R (SO FRSRUUOUUNY NPUNUION DRI U P MR AR AR
Loam.____..___|________ 6.7 6. 2 | e e e
Loam._ __ . _.___{.______._ 6.8 | BT | oo T
Clay loam or 6. 8 L2 R (SO (SRR MPUPUUOUR FRSRSUSO: SRR (NSRS MU AR I
oam.
Clay loam_.. . _{._______ 7.0 | 6.2 ||| e e oo e
Loam_ . ___|._____._ [£S A S /% U RSSO AR RN (RNt IR A MO AN M I
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TasLe 17.—Physical and chemical
[Lack of data indicates

Particle-size distribution
Horizon Sand Coarse
Soil type and sample and sub- Depth Silt Clay frag-
number sample Sand (.05~ (less ments
numbers (2~.05 .002 than Very Coarse | Medium| Fine |Veryfine| (more
mm.) mm.) .002 coarse | (1.0-5 (0.5- (0.25- | (0.10~ than
mm.) 21 mm.) 0.25 0.1 0.25 2 mm.)
mm.) mm.) mm.) mm.)
In. Pet. Pct. Pct. Pct. . Pet. Pct. Pet. Pet. Pet.
Mardin channery silt Al2 1434 34. 1 56. 1 9.8 9.3 5. 8 3.4 7.3 8.3 6
loam. S854-NY-55— Al12/A2 3%-1 23.6 62. 2 14, 2 4.2 3.4 2.3 5.7 8.0 9
2(1-13). A2 1-2 21. 6 65. 6 15. 6 3.4 2.4 1.8 4.4 6. 8 23
B21 2-16 17.3 59.0 23.7 3.8 2.8 1.7 3.7 5.3 30
6 B22 3-20 22.4 58.7 18.9 4.9 4.3 2.3 4.7 6.2 27
11A’2g 16-24 34.0 52.7 13.3 9.1 7.2 3.8 7.8 6.6 34
IIB’x1 24-34 31.4 49.0 19.6 7.5 6.1 3.4 6.6 7.8 33
TIB'x2 34-42 32.1 47.7 20.2 7.4 6.6 3.7 6.8 7.6 46
IIC 42-52 27.2 48.7 24.1 6.2 5.9 3.0 5.6 6.5 36
Mardin channery silt Ap 0-6 23.4 52.2 24.4 || cem e 7.5 24
loam. Profile M-2. B2 6-9 21.8 56.4 21.8 | e e e e 7.5 24
ITA’2 9-11.5 31.0 60.3 8.7 e e e e e 11.6 18
IIB'x1
1 (streak)|11.5-23 32.8 53.9 13.3 |l 11.0 19
2 11.5-17 31.8 45.1 231 ||| e 9.5 37
3 17-23 37.2 40.3 22.5 | el 10.3 36
4 23-29 32.3 45.6 221 | e me | e 33
I1B’x2
1 29-35 31.9 44.7 23.4 ) e e e 35
2 35-41 33.0 55.4 2204 |- ae e e 42
3 41-47 28.9 52.1 23 .2 | e eice e e e e 30
4 47-53 32.4 55.0 22.6 |oc e emmm e e 38
IIC1 53-59 29.2 51.3 22,1 |e e e ceee e 7.1 44
11IC2 59-65 42.6 58.9 16.3 |- oo |ecme e eme e ee e m e 5.0 81
Mardin channery silt Ap 0-6 ‘28,0 51. 4 20,6 |oc o] m e e 24
loam. Profile M-3. B2 6-12 24. 3 48. 3 2704 | cmmme e e e 32
ITA’2 12-16 38. 6 46. 7 14, 7 { oo fec e e e R R B 33
IIB’x1
1 16-20 43. 4 41. 6 15. 0 oo e e e e e 41
2 17-21 42, 5 46. 2 10 83 e e e e 42
3 25-32 35. 4 44. 8 19, 8 | o e e e e 39
4 30-40 37. 6 48. 2 14 2 Jeo e oo oo 30
IIB/x2
1 36-40 37.6 41. 7 2107 | e e e e 34
2 46-50 30. 8 45. 2 24,0 | oo e e 36
I1C 58-61 37.7 41. 6 20. 7 |cc oo e e e 44
Rhinebeck silt loam. Ap 0-10 9.2 65. 5 25.3 .4 .6 .6 2.3 5.3 1
S59-NY-55-1(1-5). A2g 10-12 17.3 58. 6 24, 1 .4 1.2 1.0 3.6 11. 1 1
B2t 12-23 9.9 57.3 32.8 .1 .4 .6 2.4 6. 4 1
C1 23-27 1.9 67. 7 30. 4 .3 2 .1 .4 .9 1
C2 27-50 1.9 69. 7 28. 4 .1 1 .1 4 1.2 1

1 Determined by wet combustion method (14) for the following samples—Erie channery clay loam, S858-NY-55-2(1-7); Erie
samples—Eric channery silty clay loam, profile F-1; Mardin channery silt loam, 859-NY-55-13(1-5); Howard gravelly silt loam,
channery silt loam, 854-NY-55-2(1-13); Mardin channery silt S58-NY-55-12(1-6); Langford channery silt loam, S59-NY-55—
loam, profile M-2. 16-(1-6); Lima loam, S59-NY-55-5(1-5); Mardin channery silt

Determined by dry combustion method (16) for the following loam, profile M-~3; and Rhinebeck silt loam, 859-NY~55-1(1-5).
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properties of selected soils—Continued

determination was not made]

pH at. 1:1 Extractable cations (milliequiv-
suspension alents per 100 grams of soil)
Cation Base
Textural class Bulk Organic |Nitrogen| C/N Free exchange| satura-
density carbon! ratio Fe,0; capac- tion
ity 2
H,0 | 0.1N Ca Mg H Na K
KCl
am.feu. . Meq./100
cm. Pet. Pet. Pet. gm. Pct.
Silt loam_ . .__ .| .______ 40 (... 7.60 || ..____ 152 || e e e
Silt loam _______{_____.___ 4.0 |____. 3.02 (. |o_..__ 1566 || e
Silt loam . .- ___j________ 4.2 .. L28 || . L52 f|eeee |ee
Silt loam_______|________ 4.4 |______ 293 | 2.36 | e e
Silt loam_______j . _____ 4.8 | ... A1 P I 1076 | e e e
Silt loam .. ______ | _______ 4.7 V. 1 0 P | U1 N ARUUS ISPRU, FEURUUNRS FROUPRPUTY [RORORR PRI OURIOON
Loam or silt 4.8 _.__. 24 L |alll. 160§ e
loam.
Loam.____ . ____|_.__.___ 5,1 |_.___. ¥ S5 R U PRy [SURUSUUUU PPN USURRP) FUPRS IROUS RPN P
Loam__________| ___.___ 5.8 {.____. S S ) POV SOOI DRSO SRR URURSR PRSP DRSPS JPR
Silt loam.__.___[_____.___ 5.8 |__-.- L61 || 42} .31 7.1 ... .10 11. 7 39
Silt loam ... _|________ 50 ... 60 e 1.2 .14 5.8 |oo_._ .07 7.2 18
Silt loam ... ____|._______ 5.2 | ___ B 1 R DU DR I .6 10 2.4 | __._ .05 3.2 25
Loam__________|..__.____ 5.2 |...___ 08 | e 1.4 . 38 4,0 |..__._ .08 59 32
Loam.______.__[.___.____ 5.1 oo 09 || 2.1 . 64 369 (oo .11 6. 8 41
Loam.__._._____|_______._ 5.1 ... ) R: 2 (RS PR I 2.2 . 62 4,2 ... .12 7.1 41
Loam__________|________ 5.3 |oaaas 12 || 2.7 .87 | 4.0 |.___.. .16 7.7 49
Loam____._____|._._____ 541 _..__ 4\ . 3.1 1.02 4.0 ... ___ .15 8.3 52
Silt loam. .- ___|_______. 5.4 ... 08 || e 3.6 .01 2.4 ... .13 7.1 65
Silt loam . _..___|__._____ 5.3 |oo--_ Ch2 | |aa--2.| 3.0 124 407 oo 9.1 48
Silt loam_______|__._____ 54| ... N T PR IO (N 3.5 120 4.5 |...._. .07 9.3 52
Silt loam___..__|__.__.__ 5.6 ... JR 5 A DU RO AR 3.6 | 1.37 | 4.5 |___._. .08 9.6 53
Silt loam___.___|_____.___ 5.4 | ... 16 ||| 2.3 .7 5.7 ... .11 89 36
Silt loam_______|________ 50 |__.___ 1.656 | |- 1.8 20 ) 10.6 |-..___ .07 12. 6 17
Clay loam__.____|________ 5.0 [__..._ B8 el 1.3 16| 80 |.._... .07 10. 5 24
Loam._.________j .._____ 5.0 ... D26 | |eeel LT 10 4.6 oo .- .05 5.5 16
Loam__________|_ _______ 501 |_..._ D X7 ' IR RSN AR 1.3 .31 3.2 |- .07 4.9 35
Loam_ ... _____|._______ 5.1 1._.___ J X S0 T DU R 9 .15 4.5 . .. . 06 4. 8 6
Loam__________|_ _______ 5.6 [__.___ 12 el _ 4.3 10 4.1 .. .07 8 6 52
Loam._. . ____ ___|-_.___._ 5.4 |______ F I I PO (R PO 2.3 10 3.2 |..._. .12 5.7 44
Loam.___._.______|____.____ 5.9 |_..__ 08 || 5.6 | 2037 | |oaa o 10 7.9 100
Loam__________|________ 5.6 |__.._. 10 | e 2.8 95 4.7 .o __. 08 85 45
Loam__________|._.____. 6.2 |______ P 1 T PSR ORRURIRN IS 5.211.72 7.0 |_.._. 10 81 14
Silt loam_ .. ___|________ 7.1 6.4 | 21.37 . 142 10 SO T O ) S N IR (SRS IR
Silt loam . _..__. 1.7 6.3 5.5 40 . 062 6 2.2 | e e e
Silty clay loam__ 1.7 7.2 6.1 37 . 080 5 204 || e e e e
Silty clay loam__ 1.7 7.7 | . 21 | e L8 e e e e
Silty clay loam__ 1.7 7.7\ 28 . L8 |l e e e e e
? Ammonium acetate for exchange capacity and exchangeable 4 Not measurable,
bases; hydrogen by difference (14). & Calcarcous.

3 Between prisms. 8 Discontinuous horizon,
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Tasre 18.—Mineral composition of clay fraction, bulk density, and moisture tension data for two selected soils?

[Dashes indicate determinations were not made

Mineral composition of clay fraction 2 Moisture held at tension
of—
Soil and sample Bulk
number Horizon | Depth den-
sity 1/10 1/3 15
Mica Kaolin Vermiculite Chlorite atmos- | atmos- | atmos-
phere phere | pheres
Gm.f
Inches [T Percent Percent Percent
LErie channery clay Ap 0t09 | Abundant__| None_...._ Moderate._.| Trace..____|-___._ 44, 3 34. 1 16. 3
loam. S58-NY- B2g 9t0 16 |ocom o] c e e e e e e 24. 6 17.0 6.5
55-2(1-7). Bxig 16 60 21 |- e 2.0 227 1.5 6.1
Bx2g 21026 |- e e e cm e m e 1.7 22.2 19. 5 6.3
Bx3g 26 to 56 | Dominant__| None_.____ Moderate...| Moderate___| 2.0 22. 6 19. 0 8.7
Bxdg 56 to 78 | Dominant__| None__.___ Trace.___._ Moderate_..} 2.0 20. 5 17. 5 5.9
C 786084 | e e e e 18. 0 15. 6 4.2
Mardin channery silt | Al2 177 720 IR ESI R SR R ——— I S PSR R RS
loam. S854-NY- A12/A2 | 3460 1 oo oo e[ e e
55-2(1-13). A2 IR 2 VUSR] RSSO BIUUURN PRI PRSI pR Fupuup EpE R S
B21 2 to 16 | Moderate_..| Trace...._. Dominant__.| None_ __ .| oo docooomo|ocacoca |
B22 8334020 ). e e e e e e e e e
IIA’2 1640 24 |- oo e et it e e
IIB'x1 24 to 34 | Dominant_.{ Abundant__| Trace.__.-_ Moderate .| oo foo oo eeeee e eeea o
IIB/x2 341042 | oo e e a e e | e a e
IIC VD R TN ISR ORI UIRNY (SUPSUORPpUPpNO) [HVUPpUP SR [RSIUSIS) (PRI SORUPpRpY PR

1 Additional chemical and physical data for these soils appears in table 17.

2 Determined by X-ray diffraction.

3 See soil profile description for explanation of this overlapping horizon.

Bxdg—56 to 78 inches, channery loam divided into prisms 1%
to 8 feet across by very thin coats of light gray (5Y
6/1). Interiors are grayish brown (2.5Y 5/2) with
common, fine, faint mottles; very firm; clear, wavy
boundary; 12 to 18 inches thick. (Sampled from 60
to 66 inches ; bulk density 2.0).

O—178 to 84 inches -+, grayish-brown (2.5Y 5/3) channery
loam; weak, lenticular, platy structure; firm; few,
fine, faint mottles; calcareous.

Erie channery silt loam, S69-NY-56-13 (1-5).—The
site where this soil was sampled is 5 miles southeast of
Ithaca, 2.5 miles northeast of Danby, 50 feet east of Marsh
Road, and 75 yards south of Steventown Road. The sam-
ple was taken from an excavation in an idle field. The
site is on a 5 percent, north-facing slope, at an elevation of
1,630 feet. When the sample was taken, the uppermost 49
inches of the soil was moist and the lower part was dry.
The soil is slightly eroded.

Description of profile:

Ap—O to 9 inches, dark grayish-brown (10YR 4/2) channery
silt loam; weak, fine, crumb structure; very friable;
many fine roots; pH 5.2; clear, smooth boundary; 6
to 10 inches thick.

B2—9 to 15 inches, mottled yellowish-brown (10YR 5/4,
grayish-brown (2.5Y 5/2), and light brownish-gray
(2.5Y 6/2) channery siit loam ; weak, fine and medium,
crumb structure; very friable; many fine roots; pH
54 ; clear, wavy boundary; 5 to 7 inches thick.

Bx1—15 to 28 inches, olive (5Y 5/4) channery heavy loam or
light clay loam with common, distinet, yellowish-brown
(1I0YR 5/8) mottles; weak, fine and medium, sub-
angular blocky structure; peds coated with light
olive-gray (5Y 6/2) silt; slightly firm; few roots be-
tween peds; pH 5.6; gradual lower boundary; 10 to
15 inches thick.

Bx2—28 to 42 inches, olive-brown and light olive-brown (2.5Y
4/4-5/4) channery loam with few, fine, faint, light
olive-gray (5Y 6/2) mottles; coarse prisms, 6 to 8
inches across, break into moderate, medium and
coarse, angular blocks; firm; pH 6.2; gradual bound-
ary; 13 to 16 inches thick.

(C—42 to 60 inches, olive (5Y 4/4) channery silt loam with few,
fine, faint, olive-brown (2.5Y 4/4) mottles; coarse
prisms that break into thick plates; firm; calcareous
till to a depth of 15 feet.

Howarp SorLs

Howard soils are deep, well-drained Gray-Brown Pod-
zolic soils that developed in glaciofluvial sand and gravel
deposits of sandstone, shale, and limestone.

The one profile sampled is considered near modal, except
for the texture of the Ap, A21, and A22 horizons, which
are more silty than usual. Only particle-size distribution
and pH were determined.

The maximum clay accumulation is in the ITB22t hori-
zon, as is characteristic of Howard soils. The content of
coarse fragments is higher in the B and C horizons than in
the A horizon. Reaction increases abruptly in the IIB22t
horizon. The C horizon is calcareous at a depth of 38
inches.

The variations in particle-size distribution and the ap-
parent discontinuities are due mainly to stratification.

Howard gravelly silt loam, S68-NY-565-12 (1-6) —The
site where this soil was sampled is 1 mile west of Dryden
and 100 yards north of Route 88, in an alfalfa field. It is
on a 5 percent northwesterly slope. The soil was moist
when the sample was taken. It was slightly eroded.
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Description of profile:

Ap—O to 8 inches, dark-brown (10YR 4/3) gravelly silt loam ;
weak, fine, crumb structure; very friable; pH 5.8;
abrupt, smooth boundary; 8 to 11 inches thick.

A21—8 to 11 inches, strong-brown (7.5YR 5/6) gravelly silt
loam; weak, fine, crumb structure; very friable; pH
5.6; clear, smooth boundary; 2 to 4 inches thick.

A22—11 to 14 inches, yellowish-brown (10YR 5/6) gravelly silt
loam; very weak, thin, platy structure; very friable;
PH 5.6; clear, wavy boundary; 3 to 10 inches thick.
Pockets of this horizon extend downward 15 to 20
inches into horizons below at intervals of about 10
inches and have been described as inverted cones.

IIB21—14 to 23 inches, dark grayish-brown (10YR 4/2) heavy
gravelly loam; weak, medium, subangular blocky
structure; friable; peds coated with brown (10YR
5/3) silt; pH 5.6; gradual, irregular boundary; 3 to
11 inches thick.

IIB22t—28 to 36 inches, dark-brown (7.5YR 4/2) and dark
grayish-brown (10YR 4/2) gravelly loam with vertical
streaks 14 inch to %, inch wide of pale-brown (10YR
6/3) silt or very fine sand; moderate, medium, sub-
angular blocky structure; friable; some clay films
present; pH 5.8; clear, irregular boundary; 10 to 14
inches thick.

IIIC-36.to 60 inches, dark grayish-brown (10YR 4/2) gravelly
sandy loam and coarse loamy sand mixed ; structure-
less; loose; pH 6.8 at 36 inches; calcareous at 38
inches.

Laxcrorp Sorrs

Langford soils are deep, moderately well drained Sols
Bruns Acides with fragipans. They developed on firm
glacial till that consists mainly of sandstone and shale but
contams some limestone.

Only particle-size distribution and pH were determined.
The mechanical analysis indicates that the percentage of
coarse fragments is nearly constant down to the C horizon.
The higher silt content of the Ap and B2 horizons may be
due partially to alluvial deposition from a nearby drain-
ageway. The clay content is lowest in the ITA’2, higher
in each succeeding horizon below the ITA’2, and highest
for this sequum in the C horizon.

In field investigation, it was judged that the profile
became less acid with depth, and the pH values shown in
the following description of the profile reflect this judg-
ment. TLaboratory measurements, however, indicate that
the lower horizons are as acid as the upper ones (see table
17).

Langford chanmery silt loam, S59-NY~66-16 (1-6).—
The sampling site was 0.5 mile south of Ellis, 1.75 miles
north of Slaterville Springs, and 100 feet west of the
junction of Ellis Hollow Road South and Hurd Road.

Description of profile:

Ap—O0 to 7 inches, dark grayish-brown (10YR 4/2), top inch
very dark grayish-brown (10YR 3/2), channery silt
loam; very weak, fine, crumb structure; very friable;
pH 5.2; abrupt, smooth boundary; 5 to 7 inches thick.

B2—7 to 11 inches, yellowish-brown (10YR 5/4-5/6) channery
silt loam; very weak, fine, crumb structure; very
friable; pH 5.4 ; clear, wavy boundary; 3 to 5 inches
thick.

TTA’2—11 to 15 inches, light olive-brown (2.5Y 5/4) channery
loam with few, fine, distinet, dark-brown (10YR 4/3)
and yellowish-brown (10YR 5/8) mottles; weak, fine,
subangular blocky or weak, thin, platy structure; very
friable; pH 5.6; clear, wavy boundary; 3 to 5 inches
thick.

IIB’x1g—15 to 28 inches, dark grayish-brown (2.5Y 4/2)
channery loam; weak, coarse prisms 6 to 8 inches
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across, with cracks between prisms about 2 inches at
tip and tapering off to 1 to 14 inch at bottom ; cracks
filled with light grayish-brown (2.5Y 6/2) and light
olive-brown (2.5Y 5/4) very fine sand with dark-
brown (10YR 4/2) borders 1% inch to 14 inch thick
inside the light-brown very fine sand; prisms break
into moderate, fine and medium, subangular blocks ;
firm; pH 5.8; diffuse lower boundary ; 10 to 15 inches
thick.

IIB’x2g—28 to 48 inches, dark grayish-brown (2.5Y 4/2)
heavy channery loam; moderate, coarse prisms 16 to
18 inches across that brealk into moderate, coarse and
medium, angular and subangular blocks; prisms
coated with very thin layer of silt; firm; pH 6;
diffuse lower boundary.

IIC—48 to 60 inches, olive-brown (2.5Y 4/4) channery loam;
very coarse prisms that break into medium thick and
thick plates; thin clay films on peds; firm; pH 6.6.

Lima SorLs

Lima_soils are deep, moderately well drained Gray-
Brown Podzolic soils. 'They developed in highly calear-
eous glacial till consisting of limestone and shale mixed
with varying amounts of sandstone and igneous rock.

Only one sample was analyzed, and only particle-size
distribution and pH were determined. The texture of the
plow layer was established by analysis as loam, though the
soil had been classified in the field as silt loam. (Both
loam and silt loam occur in Tompkins County, but only
the silt loam type was recognized in the mapping unit
name. The percentage of coarse fragments is low, ex-
cept in the C horizon, where it is between 25 and 35 percent
(by weight). The reaction is neutral throughout the
solum. The Chorizon is calcareous. The “clay bulge,” or
sharp increase in clay, in the B21t and B22t horizons is
characteristic of the series. .

Lima loam, S69-NY-55-5 (1-5).—This soil was
sampled 1 mile east of Lake Ridge Road, north of Fenner
Road and east of Davis Road, in a cornfield. The sampl-
ing site is on a 3 percent, west-facing slope, at an elevation
of 1,010 feet. The soil at this location was slightly
eroded. It was moist when the sample was taken.

Description of profile:

Ap—O0 to 7 inches, very dark grayish-brown (10YR 3/2) loam;
very weak, fine, crumb structure ; very friable; pH 7;
many fine roots; 5 to 10 percent gravel; abrupt,
smooth boundary. )

A2—7 to 12 inches, brown (10YR 5/3) loam; weak, medium,
subangular blocky structure; ped coats lighter
colored than interiors; friable; pH 7; small amounts
of Ap material in worm casts; 10 to 15 percent gravel ;
clear, smooth boundary.

B21t—12 to 20 inches, yellowish-brown (10YR 5/4) clay loam

or heavy loam; moderate, fine and medium, subangu-
Iar blocky structure; ped surfaces have thin, dis-

continuous, dark-brown (10YR 4/2) clay films;
friable; pH 7; 10 to 15 percent gravel; gradual
boundary.

B22t—20 to 24 inches, olive-brown (2.5Y 4/4) clay loam;
common to many, medium, distinct, yellowish-brown
(10YR 5/4-5/6) mottles; strong to moderate, medium,
blocky structure; continuous, thick, dark-brown clay
filmg on peds; few small, black concretions; firm:
slightly sticky; pH 7.2; 15 to 20 percent gravel;
clear, wavy boundary.

Cg—24 to 36 inches, dark grayish-brown (2.5Y 4/2) gravelly
loam with fine, faint, olive-brown (2.5Y 4/4 and gray
(5Y 5/1) mottles; firm; thick platy structure; cal-
careous below 26 inches; fragments of limestone and
black shale in profile



224

MARDIN SOILS

Mardin soils are deep, moderately well drained Sols
Bruns Acides with acid fragipans. These soils developed
on firm, medium-textured glacial till consisting mainly
of fine-grained sandstone and shale.

The three profiles sampled are within an area of 1 acre.
One profile, S54-—NY-55-2 (1-13),isn a forested area; 1t
has less clay and fewer coarse fragments in the surface
layer than do the other two profiles (M-2 and M-3), which
are in cultivated areas. The forested soil also has a
slightly more silty surface layer. Tn all three profiles, the
A and B horizons are of different materials than the
fragipans. In the profile descriptions and in table 17,
these ciscontinuities ave shown by Roman numerals. Silt
loam is the dominant texture in the upper sequence of
horizons, and loam or silt loam in the fragipan. The
percentage of coarse fragments above a depth of 6 feet 1s
about the same in all three profiles.

The pH above the fragipan in the forested soil is almost
one unit lower than that in the cultivated soil. The con-
tent of organic carbon is highest in the surface horizon
of the forested soil. In cation-exchange capacity the two
cultivated soils are similar, but they differ in base satura-
tion percentage.

The B21 and ITB’x1 horizons of the forested soil were
analyzed to determine the mineral composition of the clay
fraction (see table 18). In the B21 horizon, vermiculite
is the dominant mineral, mica is present Iin moderate
amounts, and kaolin can be detected. In the IIB’x1

lhorizon, mica is dominant, kaolin is abundant, chlorite is

present in moderate amounts, and vermiculite can be
detected.

Mardin channery silt loam, S54-NY-565-2 (1-15) —The
sample of this soil was taken from a smoothly sloping
virgin area on the Mt. Pleasant Experimental Farm, 200
feet, north of the pipeline.

Description of profile:

O1—1 inch to 0, recently fallen loose leaves, mostly beech,
red oak, sugar maple, red maple, and ash. Remnants
of older leaves were too scant to be sampled. Such
remnants oceur at wide intervals and in pieces 1 inch
or so in width, not as a mat.

Al1l—0 to % inch, earthworm or night-crawler middens
(mounds) 1% to 2 ‘inches in height, about 3 inches
in diameter at the base, and 4 to 12 inches apart.
"The ecasts are mixed with fragments of leaves.
Several night crawlers and small common earthworms
were seen working in the middens in one or two
places. The material is silt loam ; color when moist,
10YR 2/2 ; well-developed, medium, granular structure.

A2/A1—0 to % inch, discontinuous layer made up of mounds,
2 to 8 inches in diameter and about % inch thick,
consisting of A2 material brought up by grubs or
some other fauna, perhaps ants. The burrows or
tunmels from which the material was “shoveled” can
generally be found beside the mounds. The mounds
were formed on top of the A1l horizon and were sub-
sequently covered with material from the A1l horizon.
These mounds are common but not nearly so numerous
as the earthworn middens above. The material is
silt loam ; color when moist, 10YR 5/4 to 10 YR 4/4;
moderate, ¥¢-inch, granular structure ; very friable.

A11—0 to % inch, continuous layer of black silt loam; 10YR
2/2 moist; fluffy ; weak and moderate, fine, granular
structure: high in organic matter. Rootlets occupy
fully one-half of the volume. Horizontal roots % to
e inch in diameter are numerous. Small earth-
worms 1 inch long are fairly common; six or eight
were seen in the 2-foot-square area from which the
sample was collected.
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Al2—14 to % inch, silt loam; 10YR 3/3 moist, 5/1 dry; weak,
fine, granular structure; matted and full of roots;
difficult to sample; sampled mostly by means of o
knife blade. pH 4. '

Al12/A2—3% to 1 inch, continuous layer of silt loam; 10YR 4/3
moist; very weak, thin, platy structure; weakly mat-
ted with mycelia; much paler than horizon above
and is, perhaps, merely the organic-stained upper por-
tion of the A2 horizon. pH 4.

A2—1 to 2 inches, continuous layer of channery silt loam;
prown (10 YR 5/3) moist; friable; weak, very thin,
platy structure like that of the A2 horizon of the Gray-
Brown Podzolic soils. This lhorizon is noticeably
porous when examined under a ten-power microscope
and shows some dense “packed” surfaces, which per-
haps are the beginnings of subangular blocky struc-
ture like that of the horizons below. This horizon is
of variable depth; commonly it is not more than %
inch thick, but in places it is as much as 2 inches thick.
pH 4.2,

B21—2 to 16 inches, continuous layer of channery silt loams;
10YR 4/4 moist to slightly paler and, in a few areas,
nearly 10YR 5/6; firm to friable in place; moderate,
coarse, subangular blocky structure. Peds 1 to 2
inches in diameter are common., They crush easily
to moderate, 4-inch, subangular blocky peds that
have little tendency to slake to weak fine granules.
Under greafer pressure, the 34-inch peds break to wealk
fine granules. The peds lack clay or silt coats, but
they are porous. Roots extend throughout this hori-
zon but stop abruptly at the pan. pH4.4.

B22—3 to 20 inches, discontinuous layer of channery silt loam ;
2.5Y 5/4 moist; friable; weak, %4-inch to 2-inch, sub-
angular blocky structure that crushes readily to weak,
14-inch, subangular blocky and weak, fine, granular
structure. This particular horizon is undoubtedly a
portion of a windthrow mound. pH 4.8.

TIA’2—16 to 24 inches, continuous layer of channery fine sandy
loam; 2.5Y 5/3 and 5Y 3/3 moist; faint, fine, common
mottles of 2.5Y 4/4; not more than 14 inch thick over
the domes but extending to a greater depth between
the domes ; weakly brittle when moist; very firm and
breaks into rather coarse, weak plates when picked
out. pH 4.7.

ITB’x1—24 to 34 inches, continuous layer of channery heavy
silt loam; 2.5Y 4/4 moist; mottles of 5Y 5/3, 10YR
4/4, and T.5YR 4/4. These mottled portions are mostly
streaks that border the domed, very coarse prisms.
Prominent streaks are 10 to 16 inches apart, and many
smaller streaks cut through the domes. The interior
of the domed prisms is faintly mottled. pEL5.1. This
layer is extremely firm, and vigorous blows with the
pick are required to break ont fragments. Character-
istically, the material breaks out in chunks or large
clods at the top of the horizon, where the pick can be
driven down the cracks between the domes. The clods
or chunks can be broken free by leverage.

TIB'x2—34 to 42 inches, layer of continuous channery heavy
silt loam; 2.5Y 4/4 toward 5Y 5/3 moist; extremely
firm ; very vigorous blows of the pick required to break
free the material. Streaks are about 12 inches apart
and represent the borders of prisms. The streaks are
5Y 5/3 and are bordered with T.5YR 4/4 material %
to 14 inch thick. This changes abruptly to the 2.5Y
4/4 unmottled interior material. The interior mate-
rial has a few coarse pores, 1 millimeter in diameter,
and these are clay coated. pH 5.8

IIC—42 to 52 inches, channery heavy silt loam; 5Y 4/3 moist;
very firm, but distinctly less firm than the horizons
above. No mottling except where an occasional streak
from the overlying horizon penetrates. Clay flows are
visible in the few pores, but in general this material is
dense and nonporous. The material is not brittle and
crushes rather than breaks when put under pressure.
pH 5.8.

Mardin channery silt loam, profile M-2—A sample of
this soil was taken from the north field of the Mt. Pleasant
Experimental Farm. The sampling site is on the upper
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part of a smooth, slightly convex, 5 percent slope, at an
elevation of approximately 1,760 feet. The area was in
grass pasture at the time of sampling, but it had been
plowed a number of times in previous years and the upper
horizons were mixed in the plowed layer. The soil was
moist throughout when described and sampled in Novem-
ber 1951.
Description of profile:

Ap—0 to 6 inches, dark grayish-brown (10YR 4/2-3) chan-
nery silt loam; moderate, medium, crumb structure;
friable; pEH 5. Numerous fibrous roots.

B2—6 to 9 inches, yellowish-brown (10YR 5/4-G) silt loam;
weak, mediwm, crumb structure grading toward weak,
fine, blocky; friable; pH 5.3. Numerous fibrous
roots.

ITA’2—9 to 11.5 inches, light brownish-gray (2.5Y 6/3) coarse
silt  loam; moderate, medium, platy structnre;
friable; pH 5.5. Some faint, yellowish-brown mottles
occur as horizontal streaks 2 to 3 millimeters thick
and 1 to 2 centimeters long. Some fine roots.

IIB’x1—11.5 to 29 inches, light olive-brown (2.5Y 5/4) gravelly
silt loam grading with depth to olive brown (2.5Y
4/3; very weak, fine, blocky structure; very firm
in place; pH 54. This horizon is divided into large
prisms, 12 to 24 inches across, by vertical gray streaks.
The large prisms are composed of moderately de-
veloped, very coarse, blocky peds 1 to 8 inches across,
and the interiors of these very coarse peds are com-
posed of the very weak, fine, blocky peds. The very
coarse blocky peds have light brownish-gray (2.5Y
6/2) silty coatings up to 2 millimeters thick. TFine
roots are present in the gray streaks and gray coat-
ings. Black manganese-oxide stains occur in the lower
part of the horizon.

ITB’x2—29 to 53 inches, olive-brown (2.5Y 4/3) gravelly silt
loam grading with depth to grayish olive (4Y 5/3);
weak, medium, blocky structure; very firm; pH in-
creases with depth from 5.6 to 6.0. Gray streaks
‘about 1 centimeter wide divide this horizon into
prisms, 18 to 24 inches across, composed of weakly
developed, very coarse, blocky peds having very thin,
gray coatings. Some fine roots are present in the gray
streaks. Dark manganese-oxide stains are common.

IIC1—53 to 59 inches, olive (5Y 5/3) gravelly silt loam ; very
weak, medium, blocky; firm in place; pH 6.1. Small,
irregular, gray streaks 2 to § centimeters long are

common and are oriented in all directions. Dark
manganese-oxide stains are common.
IIIC2—59 to 65 inches, pale-olive (5Y 6/3) silty gravel. This

is a thin gravel lens in the till. Much silt seems to
have been deposited in the pore spaces. The material
is single grained anad friable, and has a pH of 6.8.

Mardin channery silt loam, profile M-3.—The sample of
this soil was taken 40 feet downslope from the site of pro-
file M-2. Slope and vegetation were similar to those at
the site of profile M-2. The soil was moist throughout
when described and sampled in November 1951.

Description of profile:

Ap—0 to 6 inches, dark grayish-brown (10YR 4/2-3) chan-
nery silt loam; moderate, medium, crumb structure ;
friable; pH 5.0.

B2—6 to 12 inches, yellowish-brown (10YR 5/6) channery silt
loam; weak, medium, crumb structure, approaching
weak, fine, blocky ; friable; pH 5.2.

ITA’2—12 to 16 inches, light brownish-gray (2.5Y 6/3) coarse
silt loam ; moderate, medium, platy structure; friable ;
PH 5.0. Funnel-shaped extensions of this horizon, 4
to 6 inches wide and about 12 inches deep, extend
into the horizon below at the sites of large gray
streaks.

IIB’x1—16 to 32 inches, light olive-brown (2.5Y 5/4) gravelly
silt loam grading to olive brown (2.5Y 4/3) with
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depth ; very weak, medium, blocky structure; firm in
place; pH increases from 5.0 to 5.4 with depth. The
horizon is divided into prisms, 12 to 24 inches across,
by gray streaks. The upper part of this horizon (16 to
20 inches) is slightly coarser textured and is much
more porous than the lower part. Dark manganese-
oxide stains are common in the lower part of the hori-
zon,

11B'x2—32 to 58 inches, olive-brown (2.5Y 4/3) gravelly silt
loam; wealk, medium, blocky structure; very firm in
place; pH 5.4, The large prisms are 18 to 24 inches
across. This horizon is similar to the IIB’x2 horizon
of profile M-2,

IIC—58 to 61 inches, olive (5Y 5/3) gravelly silt loam; very
weak, medium, blocky structure; firm in place; pH 6.5.
Dark manganese-oxide stains are numerous. The
large vertical gray-streaks terminate at a depth of
about G5 inches.

RuiNeBECK So1Ls

Rhinebeck soils are deep, somewhat poorly drained
Gray-Brown Podzolic soils that developed on clayey, cal-
careous, lacustrine sediments. The sediments are high in
silt and clay and low in sand. Enough clay has accumula-
ted in the B2t horizon to give a distinct clay bulge, if a
curve of data is plotted. 'The silt content is lowest in the
A2g and B2t horizons. Except in the A2g horizon, the
reaction is alkaline. The C horizon is calcareous. The
carbon-nitrogen ratio of the Ap horizon is 10, which is con-
sidered normal for cultivated soils.in this area. The or-
ganic-carbon content of the Ap horizon is 1.37 and de-
creases rapidly with depth, as expected. The free iron
oxide is highest—2.4 percent—in the B2t horizon and low-
est—1.8 percent—in the C horizons.

Lhinebeck: silt loam, S59-NY —65-1 (1-6) —The sample
of this soil was taken 24 mile south of the village of
Varna; 14 mile east of Ithaca town line; 200 yards north
of Game Farm Road; 110 yards east of Lehigh Valley
Railroad. The sampling site is in a plowed field, on a
2 percent northeasterly slope, at an elevation of 965 feet.
The soil was uneroded or only slightly eroded. It was
moist when the sample was taken.

Description of profile:

Ap—o0 to 10 inches, dark grayish-brown (10YR 4/2) silt loam ;
moderate, fine and medium, granular structure; fri-
able; many fine roots; pH 6.8; abrupt, smooth lower
boundary ; 7 to 10 inches thick.

A2g—10 12 inches, grayish-brown (10YR 5/2) and olive-
brown (2.5Y 4/4) silt loam; about equal amounts
of each color; weak, fine and medium, subangular
blocky structure; friable; few tine roots; pH 6.7;
clear, sinooth boundary; 114 to 8 inches thick. Most
of this horizon has been mixed with the Ap horizon.

B2t—12 to 23 inches, olive-brown (2.5Y 4/4) silty clay loam
with common, medium, light olive-brown (2.5Y 5/4—
5/6) mottles; strong, coarse prisms, 2 to 6 inches
across, increasing in size with depth and breaking
into moderate, medium, angular blocks ; prisms coated
with very sticky, dark-brown (10YR 3/3) and gray
(N 5/0) clay; firm; few fine roots in cracks between
prisms and in worm ecasts; pH 6.6; gradual, wavy
boundary ; 8 to 12 inches thick.

C1—23 to 27 inches, dark grayish-brown (2.5Y 4/2) and olive
(5Y 4/4), laminated silt loam layers 14 to 14 ‘inch
thick; very thin clay layers containing precipitated
calcium carbonate between silt layers; weak, coarse
to very coarse prisms that break to thick plates;
firm; no roots; calcareous; clear, smooth boundary.

02—27 to 50 inches, olive-brown (2.5Y 4/4) silty clay loam
with few gray (N 5/0) vertical streaks marking
boundary of weak, coarse prisms that separate into
very thick plates; ealcareous.



226
General Nature of the County

This section tells something about the history, popula-
tion, industries, transportation facilities, -agricufture and
land use, and climate of Tompkins County. It also in-
cludes some information about community facilities,
water supply, physiography, bedrock geology, and
drainage.

History and Population

The Cayuga Indians, part of the Iroquois Confedera-
tion, were the first known farmers in Tompkins County.
Before 1700 they cleared land within the present site of
Ithaca and raised corn, squash, and beans. The county’s
first white settlers arrived in 1789 and settled on the
Indian clearings at Ithaca. In the same year the Iroquois
ceded the area to New York State. The area was laid
out in sections and lots and was opened to settlement. In
1817 Tompkins County was formed from parts of Cayuga
and Seneca Counties. Changes in the boundary continued
until 1853. The county was named for Daniel D. Tomp-
kins, a former U.S. Vice President and Governor of New
York State.

By 1840 the population had reached 34,299. Tt re-
mained fairly constant for the next 80 years. In 1880
it was 84,445 and in 1920 it was 35,285. After 1920 the
population began to increase, and by 1960 it had reached
66,164.22 The only city in the county is Ithaca, which has
a population of 28,799.* The population is increased dur-
ing the school year by approximately 10,000 to 12,000
students at Cornell University and Ithaca College. The
principal villages in the county and their populations
are Cayuga Heights, 2,788; Groton, 2,123 ; Trumansburg,
1,768; Dryden, 1,263 ; and Freeville, 471.

Industries and Transportation

The major industries in the county are the manufacture
of such products as chains, business machines, typewriters,
and shotguns. Also, there is one salt mine.

One commercial airport is a major transportation
facility, especially for passenger traffic. Two branch lines
of the Lehigh Valley Railroad serve the county; one
branch follows the Cayuga Inlet Valley and the west
side of Cayuga Lake, passing through Ithaca and Tru-
mansburg. The other serves Dryden, Freeville, and
Groton on the eastern side of the county.

Two principal State highways cross the county. Route
18 crosses in a northeast-southwest direction and Route 96
in a northwest-southeast direction.

Cayuga Lake is part of the New York State Barge
Canal §ystem, and occasional oil barges serve Ithaca and
the county. Pleasure craft also use the lake and canal
system.

Agriculture and Land Use

The 1959 census shows that 51.8 percent of Tompkins
County is in farms. This includes 68,089 acres of crop-
land, 85,620 acres of pasture, and 28,936 acres of woodland.
Dairying is the chief farm business; sales amounted to 5

3 Pigures quoted are from U.S. Census, 1960.
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million dollarsin 1959. A few poultry farms are scattered
about the county. In the high-lime soils area of the
county, cash-grain farming is important.

The number of farms in the county has decreased
steadily from 3,700 in 1880, to 2,550 in 1920, and to 1,035
in 1959. The average size of farms has increased from
less than 70 acres in 1880, to 100 acres in 1920, to 157
acres in 1959. The number of dairy cows has remained
fairly constant during these 80 years, averaging about
13,000, but milk production has increased from less than
50 million pounds in 1880, to 70 million in 1920, and to
more than 100 million pounds in 1960.

In 1880, most crops were raised for sale off the farm.
The main crops were timothy hay, corn, oats, wheat,
barley, buckwheat, and potatoes. About 1920, better
transportation facilities made possible shipment of fluid
milk to large cities. As a result, emphasis shifted to
production of forage and grain crops for feeding to dairy
herds. Alfalfa is now the principal hay crop; it was
grown on 14,550 acres in 1959. Corn was grown on 10,000
to 13,000 acres annually from 1949 to 1959. IHalf the
corn was made into silage and half was picked for grain,
and half of this grain was sold off the farm. Oats were
grown on 10,000 to 18,000 acres each year during this
period, mostly for on-farm use. Wheat continues to be
an important cash crop. It was grown on 5,786 acres in
1959.  Acreages of barley, buckwheat, and potatoes have
become insignificant.

The 1959 census classes as commercial farms only 654
of 1,085 farms listed. Figures from the office of the
County Director of Taxes and Assessments show an addi-
tional 1,800 units of land in rural Tompkins County of 2
acres or more. These parcels include rural residences,
hobby farms, tree farms, private recreational areas, and
idle Jand. The Federal, State, and county governments
own 29,913 acres of land in Tompkins County.

Water Supply

Rural areas depend for water on dug wells, deep wells
in both rock and unconsolidated deposits, springs, streams,
and constructed ponds. The water supplies are usually
adequate but may become critically short locally during
prolonged dry periods.

Village water supplies come from deep wells or streams.
The city of Ithaca gets water from reservoirs on Sixmile
Creek. Cornell University gets its water from Fall Creek.
Cayuga Lake provides water for the Miliken Station
Power Plant. The Morris Chain Works draws water
from Sixmile Creek.

Dryden Lake, Danby Pond, several fresh water marshes,
and many small streams are additional sources of water.

Climate *

Tompkins County has a climate of the humid, continen-
tal type. The summers are warm. The winters are long
and cold, and there are frequent periods of stormy weather.
Maximum precipitation occurs late in spring and in sum-
mer; the winter season is marked by the smallest monthly
amounts. Although the county is dominated by atmos-

* Prepared by A. Boyp PAck, State climatologist, U.S. Weather
Bureau, Ithaca, N.Y.
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pheric flow from continental sources, the ranges in tem-

perature and in seasonal precipitation are not so great as in

tShe continental-type climates of the north-central United
tates.

Being in or near the paths of most major weather sys-
tems as they move across the continent, Tompkins County
is subject to a variety of weather conditions. Table 19
summarizes the climatological data recorded at the station
on the campus of Cornell University in Ithaca. Tempera-
tures and other atmospheric conditions tend to change
from day to day and week to week. Seasonal weather
varies from year to year. There are times, however, when
weather conditions persist with little alteration for a
period of several days to a week or more. Several days
of rather warm temperatures in summer, or of tempera-
tures near zero in winter, are not uncommon. One cli-
matic feature of considerable persistence is that of very
cloudy skies in winter.

Variations in topography are an important factor in the
climatic conditions of the county. Marked changes in
elevation and slope within relatively short distances result
in important modifications of the climate. The influence
of Cayuga Lake on the climate appears to be confined
largely to the immediate shore.

Temperature

On a day to day basis, there tends to be a noticeable
variation in temperature, both daily extremes and daily
averages. The occurrence of relatively small temperature
changes for several consecutive days is somewhat less likely
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than the occurrence of variable temperatures from day to
day. The daily extremes of temperature, however, do not
fluctuate as widely as in areas nearer the center of the con-
tinent. On the other hand, the county is not dominated
by the frequent small daily temperature changes that are
characteristic of maritime-type climates.

Sharp drops or rises in temperature within a matter of
several hours are rare. Occasionally, in winter and early
in spring, however, very cold air masses move in rapidly
and temperatures drop as much as 25 to 40 degrees within
a 24-hour period. Warming trends of appreciable mag-
nitude are spread over a longer period, and the tempera-
ture change is not usually so abrupt.

The temperature and those climatic conditions closely
related to temperature, such as snow-cover duration, are
greatly influenced by the varied topography. Elevation,
aspect and steepness of slope, and air drainage affect the
temperature. A comparison between the average monthly
maximum and minimum temperatures at two different ele-
vations in Tompkins County is given in table 20.

Only one weather-observing station within the county
has been in operation for 30 years or more. This station
is on the campus of Cornell University in Ithaca, and
during the period of record has been located at an eleva-
of 900 to 950 feet. Air drainage at this location is good.
The climatic data subsequently discussed are from records
at this station, unless otherwise specified.

Table 21 shows how temperatures in other parts of
the county, at various elevations and under both good

TaBLE 19.—Summary of climatological records at Ithaca, Tompkins County, N.Y.
[Elevation 900 to 950 feet]

Temperature Precipitation
7 years in 10 will 3 years in 10 Snow
have— will have— | Aver- Aver-| Aver-
age age |age total
Month | Aver-| Aver- num- Average num-| total [ solar
age age | Maxi- | Mini- | Aver- | Aver- | Mini- ber of 7 years| ber of days °| evap- radia-
daily | daily { mum | mum | age age |mum ? days { Aver-| in 10 on which ora- tion
maxi- | mini- | equal | equal | heat- | total! More | Less | with | age will depth is tion 4 | (x 100)5
mum ! mum! toor | toor | ing- than *—than 2—| 0.10 |total!| have |more than—
higher | lower |degree inch more
than 2—(than >—{days 13 or than 2—|
more ! lin: | 6in.
Gr.-Cal.
°F. °F. °F. °F. In. In. In. In. In. In. In. 8g. cm.
January____ 32 16 45 211,270 2.0 0.4 2.4 1.5 5 16 9 20 8 Q] 35.4
February.__ 34 16 50 —11]1,130 2.2 .9 2.8 1.4 6 17 10 19 8 ® 54.5
March____._ 42 23 59 8 995 2.7 1.1 3.2 2.2 7 14 9 12 5 ® 84.6
April_______ 56 34 75 24 600 3.0 1.4 3.4 2.6 8 4 3 2 0] ) 108.0
May_ _.____ 67 43 83 311 315| 3.9 .5 4.1 2.5 8 ® 0 0 0| 4.1 149.1
June_______ 77 53 89 37| 100 3.6 1.4 4.3 2.6 7 0 0 0 0/ 5.3 164.8
July_______ 81 57 90 47 25| 3.9 1.3 4.6 3.1 8] 0 0 0 0| 5.9 172.4
August____. 80 56 90 43 45 3.8 1.4 4.6 1 2.7 6 0 0 0 0 5.0 147.0
September _ 72 49 86 351 180 | 3.0 7 3.7 1.9 6 0 0 0 0| 3.5 108.3
October___ .. 62 40 79 27 1 445 3.2 .6 3.0 1.9 7 ® ) @) 0 2.3 78.0
November..| 47 31 67 19| 780} 2.9 .5 3.2 1.9 7 7 2 4 1 (] 37.9
December. . 35 20 51 111,170 | 2.3 .4 2.8 1.6 5 12 7 16 4 () 30.6
Year...| 57 37 93 —7 17,055 | 36.5 [ 26.7 | 37.8] 32.0 80 70 55 73 26 | 26.1 [ 1,170.6

! Based on 20-year record.

? Based on 30-year record.

8 Base of 65° F. daily mean temperature.

* Evaporation from free water surface; measurements made from
May through October; based on 18-year record.

733-022—65——16

¢ Based on 10-year record.

¢ No measurement made.

7 Less than 1 day.

8 Less than 1 inch.

9 1 year in 10 will have more than-1 inch.
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TasLe 20.—Comparison of average monthly mamimum

and minimum temperatures at Caldwell Field, town of

Ithaca, and Mt. Pleasant Farm, town of Dryden, Tomp-
kins County, N.Y.

[Averages are for the same 10-year period, 1952-1961]

Average maximum Average minimum
temperature temperature
Month
Caldwell | Mt. Pleas-| Caldwell | Mt. Pleas-
(elevation | ant (ele- | (elevation| ant (ele-
950 ft.) vation 950 ft.) vation
1,650 ft.) 1,650 ft.)
°F. °F. °F. °F,
January.____.._._ 31 27 15 14
February._ .- _._._ 35 31 16 16
Mareh.....oooo__ 41 36 23 22
April.. oo _.__. 56 52 34 35
May. e 67 63 42 44
June_ ..o _._.- 77 73 51 54
July. . 81 77 57 59
August_._.__..... 79 75 55 58
September- - ..__. 73 69 49 52
October. ... ... 61 58 39 41
November._ ... _._ 48 44 32 31
December__._--_._ 35 32 21 19

and poor conditions of air drainage, would tend to com-
pare with temperatures at the Ithaca weather station.
Temperatures of 90° F. or higher occur on an average
of 6 to 10 days per year, almost entirely in June, July,
and August. The number of days varies from 2 or less

in cool summers to 18 or more in abnormally warm sum-.

mers. Temperatures of 90° or higher occur early in
September about 1 year in 3, but they are rare in May.
Temperatures 'of 100° or higher have been officially
recorded on only four dates in 30 years. In general, 90°
temperatures are less frequent at elevations higher than
900 to 1,00 feet and more frequent in the valleys of lower
elevation.

Temperatures of 0° or below occur on an average of 7
to 10 days per winter. In an especially cold winter, the
number of such days may be 15 or more; during a mild
winter, it may be none to four. Temperatures of 0°
or below are to be expected from early in December
through the early part of March. In about 2 winters
out of 10, a temperature of 15° below zero or lower can be
expected on 1 or 2 days. Temperatures colder than 20°
below zero have been officially recorded on less than 10
datesin 30 years. In most winters the coldest temperature
is between 7° and 14° below zero. From late in Novem-
ber until the end of March, an average of 50 days on
which the temperature does not exceed 32° can be ex-
pected. Locations having poor air drainage, relatively
high elevation, or both, tend to have a higher frequency
of similar or colder temperatures.

The last date in spring with a temperature of 32° or be-
low is about May 12, and the first date in fall is about
October 5. Ordinarily, the last freeze in spring occurs be-
tween May 5 and May 20, and the first in fall between
September 25 and October 15. The growing season free
of temperatures of 32° or lower is about 146 days in length.
Within a 30-year period, the length of the freeze-free

SOIL SURVEY SERIES 1961, NO. 235

growing season has ranged from 118 to 178 days, but in
7 years out of 10 it has been between 125 and 155 days.

Table 22 contains additional freeze data. These data
are applicable to locations comparable in elevation and air
drainage to the location of the observing station in Ithaca.
Freezing temperatures are likely to come earlier in fall and
later in spring in areas of poor air drainage, such as bowl-
shaped valleys or even low-lying flat valleys, regardless of
elevation. On the other hand, areas of good to excellent
air drainage at lower elevations are not likely to have freez-
ing temperatures until later in fall and are likely to have
their last freezing temperature earlier in spring. At the
higher elevations, the effect of altitude tends to counteract
the effect of good air drainage, and frosts can be expected
earlier in fall and later in spring. Until sufficient micro-
climatic data are available in the county, the best guide to
the frost hazards of a given location will be experience
with and observation of freeze-sensitive vegetation.

Additional information on freezing temperatures in
spring and fall may be found in literature citations (&)
and (9).

Observations of soil temperatures over several years
have shown that in the upper 4 inches (the seeding layer),
a temperature of 40° is attained by early or mid-April,
and a temperature of 50° by late April or early May.

TasLe 21.—Effect of elevation and air drainage on
temperatures

[General tendency of temperatures at different elevations and under
different conditions of air drainage are compared with tempera-
tures at the weather station on the campus of Cornell University,
elevation 900 to 950 feet)

Temperatures in comparison with those
at weather station
Elevation, air drain-
age,! and season :
Daytime maximum Nighttime
minimum
Elevation 1,200 feet or
more:
Air drainage good—
Winter_ .. _._____ Cooler_ ..o _.. Similar or cooler.
Summer__._._ -} Cooler__ . ___..___ Warmer.
Air drainage poor—
Winter- ... Similar or warmer___| Cooler.
Summer...._._.__ Cooler. oo Cooler.
Elevation 700 feet or -
lower:
Air drainage good—
inter._ ... ..-___ Warmer._ . ____.____ Warmer.
Summer._..._.-_._ Warmer...___-.____ Warmer.
Air drainage poor—
Winter_ oo -o. Warmer_..__....___ Cooler.
Summer_.._.___.. Warmer_...____.___ Cooler.
Flevation 700 to 1,200
feet:
Air drainage good—
Winter_ ... oo.--._ Similar .- ... ._ Similar.
Summer..._..--._ Similar_____.___._._ Similar.
Air drainage poor—
Winter_ ... _..___. Warmer-. . __.._.__ Cooler.
Summer__.____-___ Warmer_ ... ____..__ Cooler.

1 Relatively cool air tends to flow downhill. Air drainage is good
if the flow is free and unimpeded by hills, numerous large buildings,
or dense woods. Air drainage is poor if the flow is impeded or if
there are low bowl-shaped depressions in which air stagnates.
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TABLE 22.—Probabilities of freezing temperatuies in spring and fall at Ithaca, Tompkins County, N.V.!
[Based on period 1932-1961]

Probability

Dates for given probability and temperature

16° or lower 20° or lower

Spring:
1 year in 10 later than__.____ April 3_______. April 12_______
2 years in 10 later than.____. March 28._.___ April 7________
5 years in 10 later than__ _ __ March 20...___| March 29______
7 years in 10 later than___ __ Mareh 12______ March 26______
Fall:
1 year in 10 earlier than_____ November 11. _| November 4. __

November 8___
November 19__
November 24_ _

November 18__
November 28._ .
December 1____

2 years in 10 earlier than____
5 years in 10 earlier than____
7 years in 10 earlier than____

24° or lower 28° or lower 32° or lower 36° or lower
April 23_______ May 16...____ May 24._____. June 8.
April 17_______ May 9________ May 19______._ June 6.
April 9________ April 24_______ May 13 ______ May 26.
Mareh 31______ April 16_______ May 10_______ May 22,
October-24____| September 28__| September 19__ September 9.
October 28_ . _ .| October 6_____ September 25__| September 13.
November 8. ..} October 17____| October 4_____ September 25.
November 13__| October 29____| October 7_____ September 29,

! The following example illustrates how to use and interpret the data in this table.

Take a temperature of 24° or lower. In one

year out of 10 (10 percent probability), a temperature of 24° or below can be expected to oceur later than April 23; in 5 years out of 10
(50 percent probability), a temperature of 24° or below ean be expected later than April 9; in 7 years out of 10 (70 percent probability),

a temperature of 24° or below can be expected to occur later than March 31,
These data apply if slope, air drainage, and other factors are similar to those

perature, but the occurrence is earlier than the given date.

The fall dates are interpreted similarily for a given tem-

in the eastern portion of the Cornell University campus in Ithaca. For different conditions, adjustments must be made in the dates given,

as explained in the text.

Maximum temperatures in the high 70’s and low 80’s are
reached in July. In fall the upper 4 inches cools to the
low 50’s by early November and to the low 40’s by late
November.

Precipitation

The average annual precipitation increases from about
32 inches in the southwest portion of the county to about
38 inches in the northeast portion. About 50 to 55 per-
cent of the annual total—16 inches in the southwest and
about 18.5 inches in the northeast—falls during the May—
September portion of the growing season. Total rainfall
In this 5-month period has ranged from extremes of less
than 13 inches to more than 26 inches, but in 7 years out:
of 10 the total ranges from about 15 to 22 inches.

Precipitation is fairly evenly distributed by months
from April through October. Normally, the amount of
precipitation during the growing season is adequate and
the distribution favorable for the growth of crops and

“other plants that are otherwise adapted to the county.
Almost every summer has one or more short periods of
deficient rainfall. In approximately 2 growing seasons
out of 15, precipitation will be inadequate for a period
so prolonged that growth of crops will be seriously af-
fected. Such drought conditions, for example, occurred
in 1962 and 1955 in the county.

Precipitation during the growing season usually comés
from showers and thundershowers that last not more than
a few hours. Occasionally, however, precipitation results
from storms that produce steady but less intense rainfall
over a period of 6 to 24 hours. Amounts of 1 inch or more
in 24 hours are to be expected in any month but are more
common during the growing season. During the warmer
months, 2 inches of rain in a day is not uncommon but a
fall in excess of 8 inches is unusual. Winter precipitation
consists mostly, but by no means entirely, of snow and
other frozen forms.

The probability of receiving either a trace or less or at
least certain measurable amounts of precipitation in a

specified 1-week period is shown in table 28. Similar data
for a specified 2-week period are given in table 24. These
and other data on weekly precipitation probabilities in
Tompkins County and many other areas of the north-
eastern United States are available in a recent publica-
tion.?

Snowfall is abundant in Tompkins County. Being in
or near the path of many winter storm systems, the county
1s subject to frequent and heavy snowfall, both in terms of
individual storms and monthly amounts. The average
winter snowfall is between 60 and 70 inches, but a total of
85 inches or more is not uncommon. Very few winters
have a total snowfall of less than 45 inches.

From December through March a total monthly snow-
fall in excess of 20 inches occurs with some frequency.
The highest monthly total in some 80 years of record at
Ithaca was 49 inches, in January 1958, and the highest an-
nual total was 115 inches, in the winter of 1957-58.

The snowfall season usually begins in early or mid-
November and continues through early April. The
ground is covered by at least 1 inch of snow more or less
continuously from about early December through the lat-
ter part of March and in many seasons during part of both
November and April. Snow is likely to accumulate to a
depth of more than 12 inches for one or more periods dur-
ing most winters.

The climate of the county favors a considerable amount
of cloudiness, especially in winter. About 175 days per
year are cloudy, and about 20 cloudy days can be expected
m each of the months of December, J anuary, and Feb-
ruary. About 80 days per year are clear, and 110 are
partly cloudy. The percentage of possible sunshine in-
creases from an average of about 80 percent in November
and December to about 60 percent in June and July.

®DETHIER, B. K., MoGUIRE, J. K. PROBABILITY OF SELECTED
WEEKLY PRECIPITATION AMOUNTS IN THE NORTHEASTERN REGION OF
THE UNITED STATES. Agronomy Mimeo. 61-4. Cornell Univ. Agr.
Exp. Sta. 1961.
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TanLE 23.—Probability, in percent, of recetving a specified
amount of precipitation during a specified 1-week period
at Ithaca, Tompkins County, N.Y.!
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TasLE 24.—Probability, in percent, of receiving a specified
amount of precipitation during a specified 2-week period
at Ithaca, Tompkins County, N.Y.

Probability of receiving— Probability of receiving—
Two-week period
Week beginning— beginning—
Trace | At least | At least | At least | At least At least | At least | At least | At least | At least
orless | 0.2in, | 0.6 1in. 1in. 2 in. 0.2 in. | 0.8 in. | 1.4 in. 2 in. 4 in.
Pet, Pet. Pet. Pet. Pet. Pet. Pet. Pet. Pet. Pet.
January 3.__- .- 1 67 24 9 1 January 3.___.__. 94 41 13 4 O]
January 10 _-.._- 1 68 18 4 0 January 17__._.___ 92 37 10 2 0
January 17___._._ 3 63 19 5 ® January 31.__.___ 93 45 15 5 0
January 24__..___ 2 65 19 5 (&) February 14 98 65 28 10 M
January 31.._.._- 3 67 21 6 ® March 1_____.__. 99 71 35 14 1
February 7. -..-- 1 72 25 9 1 March 15____.. .. 97 66 35 17 1
February 14....._ 1 79 32 11 1 March 29____.___ 99 74 38 15 O]
February 21...._. 0 82 38 16 2 Aprill12__________ 99 74 41 19 1
March 1 ... _.._ 0 81 37 15 1 April26.._._._.__. 96 70 42 24 3
1 80 43 21 3 May10._.__...___ 95 72 48 29 5
2 76 40 21 4 May24_ _______. 97 76 48 28 3
2 77 40 20 3 June 7.______.___ 97 75 48 28 3
1 82 43 20 2 June?2l_..____..__ 98 76 51 31 5
2 84 45 20 2 Julyb_ o __._.__.. 97 75 50 30 5
2 86 49 24 3 July19..._.__._.__ 99 79 51 29 3
3 80 44 21 3 August2_..__.___ 97 74 48 29 4
2 79 46 25 6 August 16._..__._ 92 66 44 29 7
4 74 44 25 7 August 30.__...___ 93 64 41 25 4
7 76 48 30 9  September 13_.___ 96 68 40 22 2
6 77 49 30 8 September 27_.___ 90 57 33 18 2
4 80 51 30 8 Qctober 11___..._. 90 61 38 23 4
2 81 48 27 6  October 25_._...__ 98 74 43 22 5
3 79 48 28 7 November 8____.__ 95 65 34 15 1
3 82 51 30 7 November 22...... 92 58 30 15 1
6 78 49 29 8 December 6...____ 92 52 26 11 1
7 78 51 32 10 December 20.____ 94 54 24 10 Q)
8 77 47 28 8 ’
5 82 51 30 8
2 84 51 28 6 1 Less than 0.5 but greater than zero.
2 82 51 31 8
2 80 50 30 8 . .. .
6 74 45 28 8 hour during the remaining months. Violent and damag-
August 16____-___ 7 71 45 29 18 ing windstorms are not a serious weather hazard in the
August 23 10 68 43 28 19 county, but wind damage to crops, property, or both in
August 30— 13 65 40 26 9 ’ ’ ) .
September 6. - 12 71 44 27 g locally severe thunderstorms or more widespread winter
September 13_. .- - 12 70 42 24 6 storms has been recorded.
September 20 10 72 42 24 6 Dense fog is infrequent ; it occurs on an average of about
September 27. .- 11 66 34 19 %10 days per year. Afternoon humidity in summer aver-
October 4______. 10 66 37 22 6 Ays per year. y
Ootober 11 - - - 8 66 38 22 6 ages between 45 and 55 percent. An uncomfortable com-
October 18_______ 6 70 42 25 7 bination of high temperature and high humidity is
October 25 .- 3 75 ig g; :; i_nfrequent_
ggzzgggi é """ g ;g 41 21 1 In terms of area and number of people affected, heavy
November 15__. .- 4 71 34 16 3 snows are probably the most serious of the severe storm
November 22 7 71 38 20 4 Thazards. Blizzards—heavy snowstorms accompanied by
November 29...... 3 70 33 15 2 very poor visibility, high winds, and sharply falling tem-
December 6_ - .__. 4 69 35 17 3 ’ . s N =)
December 13- - - 2 66 28 12 2 peratures—are comparatively infrequent. Thunder-
December 20 _ - __ 1 69 32 15 3 storms occur on about 30 days pach year. Occasionally
December 27 .- 1 72 29 11 1 these storms may be accompanied by locally damaging
winds and by heavy rains of such intensity as to cause

1 The following example illustrates how to use data in table 23.
Take the week beginning May 10: There is a 7-percent probability
of receiving a trace or less of precipitation; a 76-percent probability
of receiving a total of at least 0.2 inch; a 48-percent probability of
at least 0.6 inch; a 30-percent probability of at least 1 inch; and a
9-percent probability of at least 2 inches.

2 Less than 0.5 but greater than zero.

The prevailing wind is generally northwesterly through-
out the year, but there is a tendency toward the southwest
in summer. The wind velocity is about 7 to 10 miles per
hour from May through October and 11 or 12 miles per

flooding and soil erosion. Although hail occurs with some
of the more severe thunderstorms, it is not regarded as a
serious risk to. crops and property. No tornadoes have
been recorded, but there is a possibility of such storms.
From time to time a severe winter storm of freezing rain
may occur.

For the most part, the county is not within the usual
path of hurricanes or other severe tropical storms, but a
few such storms have passed through New York State
within the past decade or two, causing damage from heavy
rains and high winds in. Tompkins County.
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Community Facilities

Ithaca is the site of the main campus of Cornell Uni-
versity. Cornell is a private university, yet it has four
divisions supported by the State of New York, includin,
the Colleges of Agriculture and Veterinary Medicine, ang
is the land-grant university of the State.” It is coeduca-
tional and nonsectarian. The more than 10,000 students
come from 48 States and 72 countries and represent all
races, religions, and economic brackets. Ithaca is also the
home of Ithaca College, which is noted for courses of
study in the fields of music, physical education, physical
therapy, drama, radio, and television. In addition to
these institutions, Tompkins County has excellent primary
and secondary educational facilities. Rural students are
transported to consolidated schools by buses.

Electricity and telephone service are available in most
parts of the county. One daily newspaper is printed in
Ithaca, and several weekly papers are published in the vil-
lages of the county. Two local radio stations and one tele-
vision station serve the Ithaca area.

Churches of many denominations are located through-
out the county. Special provisions are made for Cornell
31;uc1p1;ts who are o? faiths other than the Christian or the

ewish.

An agricultural center, which houses the local units of
agricultural agencies, is located in Ithaca. Tt also serves
as a meeting place for groups concerned with agricultural
and home-making activities in the county.

The recreational facilities of Tompkins County are
numerous and varied. Cayuga Lake offers many oppor-
tunities for boating, fishing, and other aquatic sports.
Hunting and fishing are favorite pastimes for large seg-
ments of the population (refer to the section “Wildlife”
for details about kinds of game and fish and where they
may be found). Scenic State parks at Enfield Glen, But-
termilk Falls, and Taughannock Falls provide camping,
swimming, and picnicking facilities.

Physiography

Tompkins County lies almost entirely within the Al-
legheny Plateau, a segment of the Appalachian Plateau
province. A small part in the northwestern part of the
county along both sides of the Cayuga Lake Valley is in
the Iirie-Ontario Plain (7).

The southern part of the county consists of a high pla-
teau that rises from approximately 1,500 to 2,000 feet
above sea level and is dissected by a series of broad valleys.
The valleys have fairly straight courses, smooth, gentle
lower slopes, and relatively steep upper slopes. There are
few tributaries other than narrow ravines that have roll-
ing valley bottoms. The remnants of the plateau still in-
tact are small in area and have a strongly rolling surface.

The Portage escarpment, an irregular formation cross-
ing the county south of Ithaca, separates the high platean
from remnants of a lower plateau and the Erie-Ontario
Plain, both of which are north of the escarpment. The
boundary between the lower plateau and.the plain is in-
distinct. The area is characterized by one complete north-
south ridge and parts of two other ridges, which are sep-
arated by the deep valleys occupied by Cayuga and Owasco
Lakes and the continuations of these valleys south of the
lakes. The plain occupies the western part of the central
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ridge and the eastern part of the western ridge adjacent to
Cayuga Lake. The elevation is generally less than 1,100
feet. The ridges are broad and smooth. They are char-
acterized by mild topography, except for the two deep val-
leys already mentioned, a few shallower valleys of the
same type, such as that occupied by Salmon Creek, and
the narrow gorges that have cut back a short distance into
the side slopes of the ridges adjacent to the lake and val-
leys. The ridges have a narrow longitudinal axis of max-
imum elevation and slope smoothly but gently to within a
mile or a half a mile of the lake or valley bottoms. Then
the slope steepens rapidly and becomes almost precipitous
100 feet or more above the lake or valley bottoms.

The entire county was glaciated. The last advances of
the ice took place 13,000 to 16,000 years ago during the
Cary substage of the Wisconsin glaciation. Most of the
northern three-fourths of the county was covered by young
Cary, which is known as Valley Heads drift. South o
the Valley Heads moraine, which roughly follows the di-
vide between the Lake Ontario and the %usquehanna drain-
age, old Cary, or Binghamton drift, mantles the uplands.
The till is.predominantly shale, siltstone, and sandstone
but contains some limestone. The Binghamton drift has
been more deeply leached of carbonates than the Valley
Heads. On the lower platean in the northern section of
the county, where the Valley Heads till mantles the bed-
rock, Langford and Erie soils are dominant. On the Erie-
Ontario Plain, limestone is a more conspicuous component

of the till, and Lima-Honeoye and Lansing-Conesus soils

are dominant. Volusia, Mardin, and Lordstown soils
formed in the Binghamton drift and in a small segment of
the Valley Heads drift, which mantles the bedrock of the
high plateau in the southern part of the county. During
the last stages of glaciation, the melting ice was like a dam
in the north-sloping troughs of the deeply incised valleys
occupied by Cayuga and Owasco Lakes. - Water was im-
pounded between the ice and the lowest divide to the south.
The lacustrine sediments laid down in these glacial lakes
occupy elevations up to 1,000 feet. Hudson and Rhine-
beck soils are most extensive in these areas. As the waters
receded from these broad valleys, they deposited coarser
textured gravelly and sandy material in which Howard,
Palmyra, and Chenango soils formed. In close associa-
tion on the lateral moraine and plugs in the valleys are
Valois soils.

Bedrock Geology *

Tompkins County is underlain by rocks of the Devonian
system consisting of shale, fine-grained sandstone, and thin
beds of limestone (fig. 263. The beds are nearly horizon-
tal and show very little folding or faulting. "They dip
slightly to the south and southwest, at a gradient of 15 to
30 feet per mile. Following is a description of these rocks
from the oldest to the youngest.

The Hamilton formation (H) consists of black to bluish-
gray shales and thin beds of limestone. In ascending
order, the shales are the Marcellus, Skaneateles, Ludlow-
ville, and Moscow. In Tompkins County, the Hamilton
formation is exposed only on the lower slopes immediately
above the lake waters n the northwestern part of the

* This section was written by CArL S. PEARSON, soil technologist,
Cornell University.
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Figure 26—Bedrock geology of Tompkins County.

county. The few feet of exposed rock have contributed
very little to the parent material of Tompkins County
soils.

Tully limestone (T),
the Upper Devonian series,

which is the basal formation of

consists of about 18 feet of
gray limestone that carries considerable pyrite. This for-
mation outcrops on the steep slopes and is of only local
importance. Ixcept in the Inlet Valley, soil parent ma-
terials show little influence of the Tully limestone.

The Genesee beds (G) consist of dense, black, bitumi-
nous layers and thin bands of gray shales that are near
the top. Pyrite in small nodules is common, and in places
there are a few thin flags of finer grained, calcareous sand-
stone. Above Cayuga Lake and extending up the valley
of Salmon Creel for a short distance, Genesee shales out-
crop as a narrow belt on steep slopes, parallel to the direc-
tion of ice movement. The influence of these shales on
soil parent materialsis local.

The Ithaca group (I) of the Portage formation consists
of alternating beds of shales and sandstone. The Casha-

ua shale is light, soft, and moderately calcareous and is
limited at the top by bituminous shales. Enfleld shale
constitutes the upper part of the Ithaca group. Ithaca
shale makes up the bedrock of more than three-quarters of
the county and includes the rocks from which the parent
material of most of the upland solids have been derived.
Soils of the Valois catena, for example, have developed in
materials derived from these rocks.
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The Chemung group (C) consists of beds of highly fos-
siliferous sandstone and shale. In the Ithaca region, these
beds are made up of Cayuta shale overlain by Wellsburg
sandstone. This formation makes up the bedrock of the
rugged southwestern part of the county. Much of the
parent material of soils of the Bath and Lordstown catenas
was derived from the shales and sandstones of the Che-
mung beds.

Drainage

Tompkins County is in two main drainage systems, the
St. Lawrence River system to the north and the Susque-
hanna River system to the south (fig. 27).

The major streams in the county flow into Cayuga Lake
and into the St. Lawrence River system. Salmon Creek
flows through Ludlowville and Myers. Fall Creek flows
through Groton City, McLean, and Malloryville; at Free-
ville 1t joins Virgil Creek from Dryden Lake and flows
on to Etna, Forest Home, and the Cornell University
campus before reaching Cayuga Lake. Cascadilla Creek
flows from Ellis through the Cornell University campus
and part of Ithaca. The Cayuga Inlet flows through West
Danby; the west branch flows through Newfield before
reaching Ithaca and Cayuga Lake. Enfield Creek flows
from Millers Corners through Enfield Center, Robert .
Treman State Park, and into the Cayuga Inlet. The
Owasco Inlet flows from north of Freeville through Gro-
ton and northward into Owasco Lake. Taughannock
Creek flows from Schuyler County on the west through
Halseyville and Taughannock State Park and into Cayuga
Lake.. Two other small creeks are Trumansburg Creek,
which flows through the village of Trumansburg, and
Buttermille Creek, which flows through Danby and But-
termilk Falls State Park.

The following creeks flow southward into the Susque-
hanna River system. The west branch of Owego Creek
forms the southeast boundary of the county and flows
through Caroline and Speedsville. Danby Creek joins
Willseyville Creek in Tioga County. Willseyville Creek
served as the White Church Outlet of glacial Lake Tthaca.
Michigan, McCorn, Jackson, and Cantor Creeks flow
southward into adjoining counties and into Cayuta Creek.

The large creeks and their tributaries are mainly den-
dritic, or branching, in pattern, but numerous small
streams along each side of Cayuga Lake form a parallel
drainage pattern and are rarely branched except near
their source.
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Glossary

Aeration, soil. The process by which air and other gases in the
soil are renewed. The rate of soil aeration depends largely on
the size and number of the pores in the soil and on the amount
of water clogging the pores. A soil with many large pores is
generally well aerated.

Aggregate, soil. Many fine soil particles held in a single mass or
cluster, such as a clod, crumb, block, or prism.

Alluvial soil. Soil formed from material, such as gravel, sand, or
clay, deposited by a stream of water and showing little or no
modification of the original material by soil-forming processes.

Base saturation. The relative degree to which a soil has absorbed
metallic eations (calcium, potassium, magnesium, etc.). The
proportion of the cation-exchange capacity that is saturated
with metallic cations.

Bedding. Plowing, grading, or otherwise elevating the surface of
fields into a series of parallel beds, or “lands,” separated by
shallow surface drains.

Bedrock. The solid rock that underlies the soils and other un-
consolidated material, or that is exposed at the surface.

Catena, soil. An association of soils developed from one kind of
parent material but differing in characteristics because of dif-
ferences in drainage or relief.

Channery soil. Soil that containg thin, flat fragments of sand-
stone or siltstone, as much as 6 inches in length along the
longer axis. A single pieceis called a fragment.

Clean tillage. Cultivation to prevent the growth of all vegetation
excéept the particular erop desired.

Coarse-textured soils. Sand, loamy. sand, sandy loam, and fine
sandy loam.

Cobblestone. A rounded or partly rounded fragment of rock, 3 to
10 inches in diameter.

Congeliturbate. Soil material disturbed by frost action.

Consistence. The feel of the soil and the ease with which a lump
can be crushed by the fingers. Terms commonly used to de-
scribe consistence are as follows:

Loose. Noncoherent; will not hold together in a mass.

Friable. 'When moist, crushes easily under moderate pressure
between thumb and forefinger and can be pressed together
into a lamp.

Firm. When moist, crushes under moderate pressure between
thumb and forefinger, but resistance is distinctly noticeable.

Plastic. When wet, deformed by moderate pressure but can be
pressed into a lump ; will form a “wire” when rolled between
thumb and forefinger.

Sticky. When wet, adheres to other material.

Hard. When dry, moderately resistant to pressure; can barely
be broken between thumb and forefinger.

Cemented. Hard and brittle; little affected by moisture.

Contour farming (tillage). Conducting fleld operations, such as
plowing, planting, cultivating, and harvesting, in rows that
are at right angles to the natural direction of the slope and
as nearly level as practical.

Cover crop. A close-growing crop grown primarily to improve the
soil and protect it between periods of regular crop production,
or one grown between trees and vines in orchards and vine-
yards.

Deciduous trees. Trees that shed their leaves annually ; generally
refers to the broadleaf trees.

Erodible. Susceptible to erosion; soil is easily lost through the
action of water orwind.

Erosion. The wearing away of the land surface by detachment
and transport of soil and rock materials through the action
of moving water, wind, or other geological agents.

Field moisture capacity. The moisture content of a soil, expressed
as percentage of oven-dry weight, after the gravitational, or
free, water has been allowed to drain, usually for 2 or 3 days.
The field moisture content 2 or 3 days after a soaking rain.
Also called field capacity, normal field capacity, normal mois-
ture capacity, and capillary capacity.

Fine-textured soils. Clay loam, sandy clay loam, silty clay loam,
sandy clay, silty clay, and clay.

Flaggy soils. Soils that contain comparatively thin fragments, 6
to 15 inches long, of sandstone, limestone, slate, shale, or,
rarely, schist. A single piece is a flagstone.

Flood plain. The nearly level land at the bottom of the valley of
a present stream and subject to flooding unless protected
artificially.
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Fragipan. A dense and brittle pan, or layer, in soils. Its hardness
results mainly from extreme density or compactness rather
than from high clay content or cementation. Fragments that
are removed are friable, but the material is so dense in place
that roots cannot penetrate it, and water moves through it
very slowly.

Glacial drift. The assorted and unassorted materials deposited
by glaciers and by the streams and lakes associated with them.

Glacial till. The unassorted part of glacial drift, consisting of clay,
silt, sand, and boulders transported and deposited by ice.

Gley soils. A soil in which waterlogging and lack of oxygen have
caused the material in one or more horizons to be neutral gray
in color. Gleying is indicated by adding a lower case “g” to
the horizon symbol, such as A2g or B2g.

Graded stripcropping. Growing crops in strips that are graded
toward a protected waterway.

Grassed waterway. A natural or constructed waterway, typically
broad and shallow, covered by grass for protection against
erosion; used to conduct surface water away from cropland.

Green-manure crop. Any crop grown for the purpose of being
turned under while green or soon after maturity for soil
improvement.

Gully. A channel or miniature valley cut by running water,
through which water commonly flows only during and imme-
diately after heavy rains or during the melting of snow. Some
gullies are dendritic or branching; others are linear, that is,
long and narrow and of uniform width. The distinction be-
tween a gully and a rill is one of depth. A gully is too deep
to be obliterated by normal tillage operations; a rill is of lesser
depth and can be smoothed by ordinary farm tillage.

Hardpan. A cémented (indurated) or hardened soil horizon.
This horizon, which may be of any texture, is compacted or
cemented by iron oxide, silica, organic matter, or other sub-
stances.

Horizon, soil. A layer of soil, approximately parallel to the soil
surface, that has distinct characteristies produced by the soil-
forming processes. Horizons are identified by letters of the
alphabet.

Humus. The well-decomposed, more or less stable part of the
organic matter in mineral soils.

Infiltration. The downward entry of water into the surface layer
of a soil.

Landscape. All the characteristics that qdistinguish a certain
kind of area on the earth’s surface and give it a distinguishing
pattern in contrast with other kinds of areas. Any one kind
of soil is said to have a characteristic natural landscape, and
under different uses it has one or more characteristic cultural
landscapes.

Leached layer.

- been dissolved and washed away by percolating water.

Medium-textured soil. Very fine sandy loam, loam, silt loam, and
silt.

Metamorphic rock. A rock that has been greatly altered from its
original condition by heat, pressure, and water. Igneous and
sedimentary rock may be changed to metamorphic rock, or one
metamorphic rock may be changed to another. Gneiss, schist,
and slate are examples of metamorphiec rock.

Mor. A type of forest humus that consists of relatively pure, unin-
corporated organic matter (raw humus). It is usually matted,
or compacted, or both, and forms a distinct layer above the
mineral soil.

Mottles. TIrregular spots of color in soil that vary in number and
size. Descriptive terms are as follows: Contrast—faint, dis-
tinct, and prominent; abundance—few, common, and many;
and size—jine, medium, and coarse. The size measurements
are as follows: Fine, less than 5 millimetérs (about 0.2 inch)
in diameter along the greatest dimension ; medium, 5 to 15 mil-
limeters (about 0.2 to 0.6 inch) in diameter along the greatest
dimension ; coarse, more than 15 millimeters (about 0.6 inch)
in diameter along the greatest dimension.

Parent material. The horizon of weathered rock or partly
weathered soil material from which soil has formed ; horizon C
in the soil profile.

Ped. An individual natural soil aggregate, such as a crumb, a
prism, or a block, in contrast to a clod.

Permeability, soil. The quality that enables water or air to move
through the soil. Terms used to describe permeability are
very slow, slow, moderate, rapid, and very rapid.

A layer in which the soluble constituents have
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Physiographic province. One of the major geographic divisions of
the continent.
Profile, soil. A vertical section of the soil through all its horizons
and extending into the parent material.
Reaction, soil. The degree of acidity or alkalinity of the soil, ex-
pressed in pH values or in words as follows :
pH pH
Extremely acid-__ Below 4.5 Mildly alkaline_.._ 7.4 to 7.8
Very strongly acid. 4.5 to 5.0 Moderately alkaline 7.9 to 8.4

Strongly acid._____ 5.1to 5.5 Strongly alkaline__ 8.5 to 9.0
Medium acid-.____ 5.6 to 6.0 Very strongly

Slightly acid-_____ 6.1 to 6.5 alkaline..__. 9.1 and higher
Neutral_._________ 6.6 to 7.3

Residual soil. Soil formed in place by the disintegration and de-
composition of rocks and the consequent weathering of the
minerals; presumably developed from the same kind of rock
as that on which it lies.

Rill. A steep-sided channel resulting from accelerated erosion but
usually only a few inches inn depth and width ; not large enough
to be an obstacle to farm machinery.

Runoff. Surface drainage of rain or melted snow.

Series, soil. A group of soils developed from a particular type of
parent material and having genetic horizons that, except for
texture of the surface layer, are similar in differentiating
characteristics and in arrangement of the profile.

Sheet erosion. The removal of a fairly uniform layer of soil or
material from the land surface by the action of rainfall and
runoff water.

Shrink-swell potential (engineering). Amount that a soil will ex-
pand or contract when wet or dry. Indicates kinds of clay in
s0il.

Solum (pl. sola). The upper part of a soil profile, above the parent
material, in which the processes of soil formation are active.
The solum in a mature soil includes the A and B horizons.
Generally, the characteristics of the material in these horizons
are unlike those of the underlying parent material, The liv-
ing roots and other plant and animal life characteristic of the
soil are largely confined to the solum.

Stripcropping. Growing crops in a systematic arrangement of
strips, or bands, to serve as vegetative barriers to wind and
water erosion.

Structure, soil. The arrangement of primary soil particles into
compound particles or clusters that are separated from adjoin-
ing aggregates and have properties unlike those of an equal
mass of unaggregated primary soil particles. The principal
forms of soil structure are platy, prismatic, columnar (prisms
with rounded tops), blocky (angular or subangular), and
granular. Structureless soils are (1) single grain (each grain
by itself, as in dune sand) or (2) maessive (the particles adher-
ing.together without any regular cleavage, as in many claypans
and hardpans).

Subsoil. Technically, the B horizon of a soil with a distinet pro-
file; roughly, that part of the profile below plow depth.

Substratum. Any layer beneath the solum, or true soil’; the C or
D horizon.

Surface soil. The soil ordinarily moved in tillage, or its equiva-
lent in uncultivated soil, about 5 to 8 inches in thickness.
Terrace. An embankment, or ridge, constructed across sloping
soils on the contour or at a slight angle to the contour. A
ferrace intercepts surface runoff so that it may soak into the
soil or flow slowly to a prepared outlet without causing ero-
sion. Terraces in fields are generally built so they can be
farmed. Terraces intended mainly for drainage (diversion
terraces) have a deep channel that is maintained in perma-

nent sod.

Terrace (geological). An old alluvial plain, ordinarily flat or un-
dulating, bordering a river, a lake, or the sea ; frequently called
second bottom, as contrasted with flood plain; seldom subject
to overflow.

Texture, soil. The relative proportions of sand, silt, and clay par-
ticles in a mass of soil. Some of the textural classes are as
follows : .

Clay. As a soil textural class, soil material that is 40 percent
or more clay, less than 45 percent sand, and less than 40
percent silt. As a soil separate, the mineral soil particles
less than 0.002 millimeter in diameter.
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Loam. Soil material that is 7 to 27 percent clay, 28 to 50 percent
silt, and less than 52 percent sand.

Sand. As a soil textural class, soil material that is 85 percent
or more sand and not more than 10 percent clay. As a soil
separate, individual rock or mineral fragments from 0.05
millimeter to 2.0 millimeters in diameter.

Sandy loam. Soil material in which the percentage of clay is
20 or less, the percentage of silt plus twice the percentage
of clay exceeds 30, and the percentage of sand is 52 or more;
or soil material that is less than 7 percent clay, less than 50
percent silt, and between 43 percent and 52 percent sand.

Silt. As a soil textural class, soil material that is 80 percent
or more silt and less than 12 percent clay. As a soil sepa-
rate, individual mineral soil particles from 0.002 millimeter
to 0.05 millimeter in diameter.
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Silt loam. Soil material that is 50 percent or more silt and
12 to 27 percent clay; or 50 to 80 percent silt and less than
12 percent clay.

Tilth, soil. The condition of a soil in its relation to the growth of
plants, especially soil structure. Good tilth refers to the
friable state and is associated with high noncapillary poros-
ity and stable, granular structure. A soil in poor tilth is
nonfriable, hard, nonaggregated, and difficult to till.

Topsoil (engineering). Presumably fertile soil or soil material,
ordinarily rich in organic matter, used to topdress roadbanks,
lawns, and gardens,

Water-holding capacity. The ability of a soil to hold water that
will not drain away but can be taken up by plant roots.
Water table. The upper limit of the part of the soil or underlying
rock material that is wholly saturated with water. In some
places an upper, or perched, water table may be separated

from a lower one by a dry zone.
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estimated average acre yields; and table 12, p. 68, table 13, p.
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GUIDE TO MAPPING UNITS

table 15, p. 115, for approximate acreage and proportionate extent of soils; table 8

formation on engineering properties of soils |

Map
symbol

Ab
ATrB
ArC
BaB
BaC
BaC3
BaD
BgC
BgC3

BgD

BoE
BtF
BvA
Ca
cda
cdc
CdD
CfA
CEB
CEB3
CnB
DgB
EbB
EbB3
EbC
EbC3
EcA

ErA
FdB
Fm
Gn
Ha
He
HdA
HdC
HdCK
HdD
Hk
HmB
HmC
HmC3
HpE
HpF
HrC
HrD
HsB
HsC3
HsD3
HuB

Mapping unit

Alluvial land---e--e oo cmo o ool oeoo_.

Arkport fine sandy loam, 2
Arkport fine sandy loam, 6
Bath channery silt loam, 2
Bath channery silt loam, 5
Bath channery silt loam, 5

to
to
to
to
to

6 percent slopes---------
12 percent slopes--------
5 percent slopes---------
L5 percent slopes--------
15 percent slopes, eroded

Bath channery silt loam, 15 to 25 percent slopes-------
Bath and Valois gravelly silt loams, 5 to 15 percent slopes-
Bath and Valois gravelly silt loams, 5 to 15 percent slopes,

eroded - - ieaalo.
Bath and Valois gravelly silt loams, 15 to 25 percent

SlOPeS - m m ool
Bath and Valois soils, 25 to 35 percent slopes---------
Bath, Valois, and Lansing soils, 35 to 60 percént slopes----
Braceville gravelly silt loam, 0 to 5 percent slopes---

Canandaigua and Lamson soils

Chenango gravelly loam, 0 to 5 percent slopes----------
Chenango gravelly loam, 5 to 15 percent slopes---------
Chenango gravelly loam, 15 to 25 percent slopes--------
Conesus gravelly silt loam, 0 to 3 percent slopes------
Conesus gravelly silt loam, 3 to 8 percent slopes------
Conesus gravelly silt loam, 3 to 8 percent slopes, eroded---
Chenango gravelly loam, fan, O to 8 percent slopes-----
Darien gravelly silt loam, 2 to 8 percent slopes-------

Erie channery silt loam, 3
Erie channery silt loam, 3
Erie channery silt loam, 8
Erie channery silt loam, 8

to

to
to

8 percent slopes---------

to 8 percent slopes, eroded-

L5 percent slopes--------
15 percent slopes, eroded

Ellery, Chippewa, and Alden soils, O to 8 percent slopes----
Eel silt loam----comomo oo
Erie-Ellery channery silt loams, O to 3 percent slopes-
Fredon silt loam, O to 5 percent slopes---«=----cocumoo
Fresh water marsh---o-ceoocmm ..
Genesee silt lo@M--coccmm oo e .-
Halsey silt lo@m--cwcmoooo o eeooo
Halsey mucky silt lo@me---=----moommm el
Howard gravelly loam, O to 5 percent slopes------------
Howard gravelly loam, 5 to 15 percent simple slopes----
Howard gravelly loam, 5 to 15 percent complex slopes---
Howard gravelly loam, 15 to 25 percent slopes----------

Holly and Papakating soils

Honeoye gravelly silt loam, 2 to 8 percent slopes------
Honeoye gravelly silt loam, 8 to 15 percent slopes-----
Honeoye gravelly silt loam, 8 to L5 percent slopes, eroded--
Howard and Palmyra soils, 25 to 35 percent slopes------
Howard and Palmyra soils, 35 to 60 percent slopes------
Howard-Valois gravelly loams, 5 to 15 percent slopes---
Howard-Valois gravelly loams, 15 to 25 percent slopes--
Hudson silty clay loam, 2 to 6 percent slopeSr-~=-------

Hudson silty clay loam, 6 to 12 percent slopes, eroded-
Hudson silty clay loam, 12 to 20 percent slopes, eroded
Hudson-Cayuga silt loams, 2 to 6 percent slopes--------

72 ,.and table 14, p.

116
117
117
119
119
119
119
120

120
121
121
122
123
125
125
126
130
130
130
126
131
136
137
137
137
134
133
138
139
139
140
141
141
145
145
145
146
142
143
143
144
146
146
146
147
148
148
149
149

, p. 43 , for
92 , for in-
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Capability unit Woodland group
Symbol Page Number Page
Vw-1 40 16 57
Ile-3 23 la 51
11le-5 28 la 51
I-1 22 5a 54
11Te-3 27 5a 54
IVe-3 35 5a 54
IVe-2 34 5b 54
I1le-3 27 5a 54
IVe-3 35 5a 54
1ve-2 34 5b 54
Vie-1 40 5b 54
Vile-~1 40 10 56
Ilw-1 25 8a 55
ITIw-5 33 14b 57
-1 22 la 51
111e-4 28 la 51
IVe-8 37 1b 51
ITw-1 25 4 51
lle-7 25 4 51
I1le-8 29 4 51
Ile-2 23 la 51
111w-4 32 lla 56
111w-6 33 9a 56
IVe-11 38 9b 56
I1le-11 31 9a 56
IVe-10 38 9b 56
IVw-3 39 15 57
ITw-3 26 3 51
IVw-3 39 15 57
ITTw-1 31 lla 56
VIIIw-1 41 16 57
TIw-2 26 3 51
I111w-5 33 l4a 57
111lw-5 33 14b 57
1-1 22 la 51
I1le-4 28 la 51
IVe-8 37 la 51
IVe-8 37 1b 51
IVw-5 39 15 57
1le-1 22 2 51
I1Tle-1 26 2 51
IVe-~1 34 2 51
Vie-1 40 1b 51
Vile-1 40 7 55
11le-3 27 la 51
IVe-2 34 lb 51
IIe-8 25 ba 5¢4
Ve-7 36 6a 54
Vie-1 40 6b 54
Ile-8 25 6a 54







Map
symbol

HuB3
HuC3
HuD
HwB
HzE
IcA
IcB
KaB
KnA
LaB
LaB3
LaC
LaC3

LbA
LbB
LbB3
LbC
LbC3
LmA
LmB
LmB3
LnC
LnC3

LnD
LnE
LoF
LtB

LtC

MaB
MaC
MaC3
Me
MED
Mm
Mn
Mo
Mp
NaB
OaA
0cC3
OrA

OrB
OrC

PaA
PaC
PaCK
PaD
PhA
PhB
RhA

TOMPKINS COUNTY, NEW YORK

GUIDE TO MAPPING UNITS--Continued

Mapping unit

Hudson-Cayuga silt loams, 2 to 6 percent slopes eroded------
Hudson-Cayuga silt loams, 6 to 12 percent slopes, eroded----
Hudson-Cayuga silt loams, 12 to 20 percent slopes-------n---
Hudson and Collamer silt loams, 2 to 6 percent slopes-------
Hudson and Dunkirk soils, 20 to 45 percent slopes-----w----_
Ilion silty clay loam, O to 2 percent slopeS------w-vecoeo--
Ilion silty clay loam, 2 to 6 percent SlopeS--=----mw-meooox
Kendaia silt loam, 3 to 8 percent SlopeS-------cececcamoooue
Kendaia and Lyons silt loams, O to 3 percent slopes---------
Langford channery silt loam, 2 to 8 percent slopes---------.
Langford channery silt loam, 3 to 8 percent slopes, eroded--
Langford channery silt loam, 8 to 15 percent slopes---------
Langford channery silt loam, 8 to 15 percent slopes,

eroded - - - a e e e e
Lansing gravelly silt loam, O to 3 percent slopege--u-mmo-oo
Lansing gravelly silt loam, 3 to 8 percent slopes----------.
Lansing gravelly silt loam, 3 to 8 percent slopes, eroded---
Lansing gravelly silt loam, 8 to 15 percent slopes---«------
Lansing gravelly silt loam, 8 to 15 percent slopes, eroded--
Lima silt loam, O to 3 percent SlopeS-----cc-cecmacecoao--
Lima silt loam, 3 to 8 percent §lOPES------v=--mmcomoomoomas
Lima silt loam, 3 to 8 percent slopes, eroded-------ccco_oo-
Lordstown channery silt loam, 5 to L5 percent slopes--------
Lordstown channery silt loam, 5 to 15 percent slopes,

eroded - - - - oe e e e
Lordstown channery silt loam, 15 to 25 percent slopes-------
Lordstown channery silt loam, 25 to 35 percent slopes-------
Lordstown soils, 35 to 70 percent Slopes--------cecmcooooon.
Lordstown, Tuller, and Ovid soils, shallow and very shallow,

0 to 15 percent SlOpeS-==--mcoc oo oo oo
Lordstown, Tuller, and Ovid soils, shallow and very shallow,

15 to 35 percent SlOpeS--==m=c-cmaooomom oo oo aaoon
Lyons silt loame-=--ciccommo e ..
Mardin channery silt loam, 2 to 8 percent slopes§-=------u---
Mardin channery silt loam, 8 to 15 percent slopes-----------
Mardin channery silt loam, 8 to 15 percent slopes, eroded---
Made land==c == oo e

Mardin and Langford soils, 15 to 25 percent slopes----------
Madalin mucky silty clay loam--=-=-cecmomemomooooo oo _.
Madalin silty clay loam---c--eom oo i aaman_
Middlebury and Tioga Silt 108MS-=-=--mecmeccamocomoaaaa o
Muck and Peat----- - oo e
Niagara silt loam, 2 to 6 percent 5lopeS----==--=-cmmccemoono-
Ovid silt loam, O to 6 percent SlOpeS-mmmecc e
Ovid silty clay loam, 6 to 12 percent slopes, eroded-~-------
Ovid and Rhinebeck silt loams, moderately deep, O to 2 per-
cent slopes--momocmm o e ao_

Ovid and Rhinebeck silt loams, moderately deep, 2 to 6 per-
CeNE SlOPeS-- o e o e e
Ovid and Rhinebeck silt loams, moderately deep, 6 to 12
Percent SlopeS == ma oo el
Palmyra gravelly loam, 0 to 5 percent slopes------~--=--ouo"
Palmyra gravelly loam, 5 to 15 percent simple slopes--------
Palmyra gravelly loam, 5 to 15 percent complex slopes-------
Palmyra gravelly loam, 15 to 25 percent slope§=-==-u-ceo-oo-
Phelps gravelly silt loam, O to 3 percent slopes------------
Phelps gravelly silt loam, 3 to 8 percent SlopeS-----m--==n-
Red Hook gravelly silt loam, O to 5 percent slopes----------

Page

149
150
150
151
151
152
152
154
154
156
157
157

158
159
160
160
160
160
162
162
163
164

164
165
165
166

166

166
167
170
170
170
169
171
169
168
172
172
173
174
175

175
175

175
176
177
177
177
179
179
180

Capability unit
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Woodland group

Symbol

I1Ie-10
Ve-7
IVe-7
11e-8
Vie-1
IVw-1
TVw-2
111w-7
IVw-3
1le-4
I1le-7
IT11le-6

1Ve-5
I-1
Ile-1
I11e-2
I1le-1
IVe-1
ITw-1
1le-7
I1le-8
I1Ie-3

IVe-3
vVe-2
Vie-1
VIiIs-1

Vis-1

VIs-1
TVw-3
1le-4
I1Te-6
IVe-5
(None)
IVe-4
IVw-1
TVw-1
IIw-3
VIiiw-1
ITIw-2
I11Iw-4
1ve-6

ITIw-3
I1Iw-4

I11e-9
1-1
11le-4
IVe-8
IVe-8
ITw-1
Ile-5
I11w-1

Page

35
22
22
27
26
34
25
25
29
27

35
34
40
41

40

40
39
24
28
35

35
38
38
26
41
31
32
36

32
32

30
22
28
37

25
24
31

Number

6a
6a
6b
6a
6¢c
l4a
l4a
lla
14a
8a
8a
8a

r—-I\JNI\)J.\J-\L\L\L\gJ

N>
o

12a

12b
13

16

16
14b
8a
8a
8a
16
8b
14b
l4a

16

lla
lla
11b

lla
lla
11b
la
la

la
1b

9a

Page

54
54
54
54
54
57
57
56
57
55
55
55

55
51
51
51
51
51
51
51
51
57

57
57
57
57

57

57
57
55
55
55
57
55
57
57
51
57
56
56
56

56

56
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Map

symbol Mapping unit Page
RkA Rhinebeck silt loam, O to 2 percent slopes-----==---cmeuono- 181
RkB Rhinebeck silt loam, 2 to 6 percent slopes--~--w---cco-uon-- 182
RnC3 Rhinebeck silty clay loam, 6 to 12 percent slopes, eroded--- 182
Ro Rock OUECTOp----m-m o m oo oo e e 182
TeA Tuller channery silt loam, O to 6 percent slopes------=-=--- 184
VbB Volusia channery silt loam, 3 to 8 percent slopes----------- 186
VbB3 Volusia channery silt loam, 3 to 8 percent slaopes,-ervoded--- 187
VbC Volusia channery silt loam, 8 to l5 percent slopes----=----- 188
VbC3 Volusia channery silt loam, 8 to 15 percent slopes, eroded-- 188
VoA Volusia-Chippewa channery silt loams, O to 3 percent slopes- 188
VD Volusia and Erie soils, 15 to 25 percent slopes------------- 189
Ws Wayland and Sloan silt loAmS---cccmeeooco oo oo meao . 190
WrB Williamson very fine sandy loam, 2 to 6 percent slopes------ 191

Capability unit
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Woodland group

Symbol

I11w-3
I1lw-4
1Ve-6
VIIIs-1
IVw-4
I11w-6
We-11
I1Te-11
ve-10
IVw-3
1Ve-9
IVw-5
ITe-6

Page

32
32
36
41
39
33
38
31
38
39
37
39
24

Nﬁmber

lla
lla
11b
16
15
9a
9b
9a
9b
15
9c
l4a
4

Page

56
56
56
57
57
56
56
56
56
57
56
57
51




Accessibility Statement

This document is not accessible by screen-reader software. The Natural Resources
Conservation Service (NRCS) is committed to making its information accessible to all
of its customers and employees. If you are experiencing accessibility issues and need
assistance, please contact our Helpdesk by phone at (800) 457-3642 or by e-mail at
ServiceDesk-FTC@ftc.usda.gov. For assistance with publications that include maps,
graphs, or similar forms of information, you may also wish to contact our State or local
office. You can locate the correct office and phone number at http://offices.sc.egov.
usda.gov/locator/app.

The U.S. Department of Agriculture (USDA) prohibits discrimination against its
customers. If you believe you experienced discrimination when obtaining services from
USDA, participating in a USDA program, or participating in a program that receives
financial assistance from USDA, you may file a complaint with USDA. Information
about how to file a discrimination complaint is available from the Office of the
Assistant Secretary for Civil Rights. USDA prohibits discrimination in all its programs
and activities on the basis of race, color, national origin, age, disability, and where
applicable, sex (including gender identity and expression), marital status, familial
status, parental status, religion, sexual orientation, political beliefs, genetic information,
reprisal, or because all or part of an individual’s income is derived from any public
assistance program. (Not all prohibited bases apply to all programs.)

To file a complaint of discrimination, complete, sign, and mail a program
discrimination complaint form, available at any USDA office location or online at
www.ascr.usda.gov, or write to:

USDA

Office of the Assistant Secretary for Civil Rights
1400 Independence Avenue, S.W.

Washington, DC 20250-9410

Or call toll free at (866) 632-9992 (voice) to obtain additional information, the
appropriate office or to request documents. Individuals who are deaf, hard of hearing,
or have speech disabilities may contact USDA through the Federal Relay service
at (800) 877-8339 or (800) 845-6136 (in Spanish). USDA is an equal opportunity
provider, employer, and lender.

Persons with disabilities who require alternative means for communication of
program information (e.g., Braille, large print, audiotape, etc.) should contact USDA’s
TARGET Center at (202) 720-2600 (voice and TDD).


mailto:ServiceDesk-FTC@ftc.usda.gov
http://offices.sc.egov.usda.gov/locator/app
http://offices.sc.egov.usda.gov/locator/app
http://www.ascr.usda.gov/
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