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SOIL SURVEY OF STEUBEN COUNTY,
NEW YORK

By G. S. PEARSON, in Charge, F. B. HOWE, and D. F. KINSMAN, Corncll University
Agricultural Experiment Station, and ROBERT WILDERMUTH, R. C. ROBERTS, and
A. H. HASTY, United States Department of Agriculture

INTRODUCTION

Steuben County is situated in a region of well-distributed and
moderate rainfall. The mean annual temperature of 47.7° F. is
typical of that for southwestern New York, which in general is
characterized by long, moderately cold winters and short, cool
summers. Climatic conditions have favored the development of a
system of general farming based on dairying and potato produc-
tion. The tempering effect of Keuka Lake on the climate of the
adjacent slopes has resulted in the development of viticulture as the
dominant industry of this particular section.

The county is in a dissected plateau region underlain by alternate
beds of shale and sandstones, entirely covered with a mantle of
glacial drift of variable thickness. The glacial material in the
upland region is composed mainly of material formed by decomposi-
tion of the local underlying rocks, whereas the material in the
valleys, deposited through the action of water, contains much lime-
stone and other rock material brought in from regions to the north.

The county lies in the region known as the gray-brown podzolic
soil region of northeastern United States and was, before being
brought under cultivation, covered with forests of white pine and
hardwoods, the latter consisting principally of maple, beech, birch,
oak, hickory, and ash.

On the basis of their topographic position, the soils of Steuben
County may be broadly separated into two groups—upland soils and
valley soils. They are further classified, according to degree of
drainage, reaction of subsoil material, and depth of soil mantle.

As regards total acreage, the soils of the upland group are the
most important, as they occupy 76 percent of the land avea. Because
of their widespread distribution, the cropping characteristics of these
soils have determined the trend of agriculture in the county.

The well-drained upland soils, which include the members of the
Lordstown, Bath, Angola, and Cattaraugus series, are dominant in
the northwest and southwest parts of the county. It is in these sec-
tions that potato production has reached its highest development,
because the soils are particularly well adapted to this crop. Not only
are better yields of potatoes obtained on these soils but small grains,
silage corn, and hay crops give greater returns than elsewhere in
the county.

The imperfectly drained and poorly drained upland soils are dis-
tributed over the entire county with the exception of the northwest
corner. Dairying has devéloped as the major industry on these soils,
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because their physical characteristics limit the crops that can be
grown with any degree of success to small grains, grasses for pasture,
and such hay crops as timothy and clover.

The imperfectly drained upland soils are described in this report
as members of the Mardin, Langford, and Hornell series; the poorly
drained as members of the Fremont, Volusia, Erie, and Allis series.
Permanently wet soils are included in the Chippewa and Norwich
series. Many of the abandoned farms in the upland section are
located on the poorly drained soils. The soils of this group are
distinctly inferior in productive capacity to the imperfectly drained
soils.

The valley soils, although representing only 24 percent of the
total area of the county, are nevertheless highly important agricul-
tural soils. They are subdivided into several groups, based on the
character of_the material, its age, and the degree of drainage. The
reaction of the subsoil material is also used as a basis for subdivision.

The system of agriculture followed on the valley soils is one of
general farming, with dairying as the major industry. The soils are
well adapted to all the crops common to the county. Higher yields
of small grains, silage corn, and hay are obtained on the valley soils
than on the upland soils. At present alfalfa is grown only on soils
occurring in the valleys. The alkaline, well-drained, friable, and
gravelly subsoil characteristics of many of the valley soils are favor
able to this crop. Besides forage crops necessary for dairy cattle, dry
beans, canning peas, and potatoes are important crops grown on the
valley soils.

Well-drained valley soils are desecribed in this report as members
of the Wooster, Lansing, Chenango, Howard, Arkport, Dunkirk,
Groton, and Otisville series; the well-drained alluvial soils as mem-
bers of the Chagrin and Tioga series; the imperfectly drained valley
soils as members of the Caneadea, Middlebury, and Eel seiies; and
the poorly drained as members of the Wayland and Holly series.

A high percentage of the total acreage of the valley soils is under
cultivation. Certain areas, however, because of their rough surface
relief or water-soaked condition, are utilized only as pasture. The
soils with rough surface relief, representing morainic deposits, are
included in the Groton and Otisville series. The excessively wet
soils, consisting mainly of swamps, are included in the Holly and
Wayland series.

The reclaimed areas of muck are used exclusively for the produc-
tion of vegetables. The largest and most important areas are north
of Hornell along the county line. The mucks are alkaline and in
many places are underlain by beds of marl.
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COUNTY SURVEYED

Steuben County is situated in the south-central part of western
New York, the Pennsylvania-New York State line forming the
southern boundary (fig. 1). It is rectangular in shape, extending 40
miles north and south and 35 miles east
and west, with a land area of 1,398 square
miles, or 894,720 acres.

It lies entirely within the southwestern
plateau section of the State, a part of
the Allegheny Plateau. The elevation
ranges from nearly 2,500 feet above sea
level in the southwestern corner, in the
town of Troupsburg, to 710 feet at Ham-
mondsport at the head of Keuka Lake.
The watershed between Lake Ontario Fioune 1-—Sketch map shows
and Susquehanna River extends across County, N.Y. )
the northern part of the county. The
relief is that of a plateau, somewhat incompletely dissected by a
small number of deep narrow valleys separated by strongly rolling’
uplands. The higher points in the uplands have nearly uniform
elevations with a slight inclination to the north. The principal dis-
secting valleys are those of Canisteo and Cohocton Rivers, the bor-
dering slopes of which are generally steep, rising from 300 to 800
feet within a distance of 1 or 2 miles.

Tioga River rises in Pennsylvania, unites with Canisteo River at
Erwins and with Cohocton River at Painted Post. From Painted
Post to its mouth it is known as Chemung River. With the exception
of a few small streams in the northwestern and northeastern corners,
which are in the Lake Ontario drainage basin, the entire county is
drained by this system of rivers which are tributary to Susque-
hanna River.

The most important of the main valleys are those of Cohocton and
Canisteo Rivers. These traverse the county in a southeasterly direc-
tion, heading in the northwestern part and uniting at Painted Post
to form the Chemung River Valley. Canisteo River Valley to the
village of Canisteo is about 1 mile wide and from there to Addison
is in few places more than one half mile wide, and the valley slopes
are steep. The Cohocton River Valley is wider, ranging from 1 to 2
miles in width from its source, north of the village of Cohocton, to
its junction with the Chemung Valley. Wide level terraces of water-
deposited material occur throughout its entire length. The deep
valley occupied by Keuka Lake extends 17 miles southwest from the
county line near Branchport, Ontario County, connecting at Bath
with the Cohocton Valley. From Hammondsport to Bath the valley
is filled with deep deposits of glacial drift, and much of the land
has an irregular surface relief. The preglacial drainage from Keuka
Lake, or rather from the valley which the lake now occupies, was to
the south, but during the retreat of the ice the valley was choked
with drift, causing the waters to seek a northern outlet. The valley
of Canandaigua Take extends southwestward from the head of the
lake in Ontario County to Naples and thence westward to Wayland
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in Steuben County and to Dansville just west of the county line in
Livingston County. As in the case of Keuka Lake, the preglacial
drainage of this valley was to the south, but, owing to choking of the
valley with deep deposits of drift, the waters of the lake now flow
northward.

Most of the glacial-drift material of the two valleys consists of
unconsolidated deposits of stratified sand and gravel. An area of
similar material is the valley of Mud Creek, extending southwestward
from the village of Bradford to Savona and connecting at the lat-
ter place with the Cohocton Valley. These deposits represent a
morainic condition and occur in all the larger valieys in the northern
part of the county. During the retreat of the glacier, water flowin
from the ice front was impounded, forming temporary lakes, ung
the materials settling in these still waters are characterized by gravel-
free fine-textured silts and clays. Small areas of such lacustrine
deposits occur southwest of Wayland along the county line.

Most of the slopes bordering all the larger valleys are steep im-
mediately above the valley floor, rising from 600 to 800 feet within
a distance of 1 mile, and from this point back to areas of maximum
elevation the slope i1s more gradual. This is especially true of the
northward slopes which are distinctly shorter and steeper than the
southern ones.

The elevation of the upland section of the county is fairly uniform,
the greatest altitudes occurring in the southwestern corner of the
county. The surface relief ranges from undulating to strongly
rolling.

Prior to the arrival of white men this part of the State was oc-
cupied by the Seneca Indians. The gathering of the Indians and
Tories for the invasion of Wyoming Valley took place within this
county, as a result of which General Sullivan proceeded to the Gene-
see Valley and country of the Senccas where he destroyed Indian
villages on the present sites of Painted Post and Corning. Another
important Indian village was located at-the present site of Canisteo.

Under the old grant of James I, Massachusetts claimed title to a
large part of the country now included in New York State. New
York, in order to settle this claim, ceded the rights of preemption to
nearly 10,000 square miles, of which Steuben County was a part,
retaining sovereignty and jurisdiction over the area itself. 1In 1788,
Phelps and Gorham purchased from Massachusetts the preemptive
rights and then proceeded to buy and extinguish the Indian title.
thereafter selling large tracts to speculators. The land was owned
successively by Robert Morris, Charles Williamson, and Sir William
Pulteney. To Captain Williamson is due the credit for extensive
improvements. He improved the navigation of Canisteo, Cohocton,
and Chemung Rivers and built roads, bridges, schools, and
courthouses.

The first white settlement in the country now included in Steuben
County was made in 1786 on the present site of Painted Post. Dur-
ing 1789, people from Vermont settled at Corning. Bath, the county
seat, dates from 1792. The county was formed from Ontario County
in 1796 and was named in honor of Baron von Stenben of Revolu-
tionary fame.



SOIL SURVEY OF STEUBEN COUNTY, NEW YORK 5

In the early days, much attention was given to the burning of
timber, the ashes furnishing an important source of revenue for the
settlers. Sawmills were later established, and they marked the
beginning of an extensive lumber industry. Other early industries
were tanneries, distilleries, and carding and cloth-dressing mills.
All these were located along streams where water power was
available.

After clearing the land, corn, wheat, oats, and barley were planted.
The surplus grain, together with lumber and other products, were
shipped to markets in Baltimore, by way of Chemung River to Sus-
quehanna River.

A survey of the county made during 1845 lists 310 sawmills, 42
gristmills, 26 asheries, 35 tanneries, and 23 carding machines. The
total value of the products of these mills amounted to $868,063, of
which lumber contributed 45 percent.

The population has steadily increased since the county was formed.
In 1850 it was 63,771 and in 1930 was 82,671. In 1930 the urban
population was 38,590 and the rural 44,081. Corning with 15,777
inhabitants and Hornell with 16,250 are the largest cities. Important
villages are Bath, Painted Post, Canisteo, Wayland, and Addison.

The county is well supplied with rail transportation. The Erie
Railroad enters the southeastern part, extending west to Painted
Post where it divides, the main line continuing along Canisteo River
through Hornell to Buffalo, and the other following the Cohocton
Valley through Bath and Wayland to Rochester. The Delaware,
Lackawanna & Western Railroad enters east of Corning and pro-
ceeds along the Cohocton. Valley to Buffalo. A branch line of the
New York Central crosses the southwestern part of the county.
Other railroads are the New York & Pennsylvania, the Baltimore
& Ohio (Buffalo & Susquehanna branch), and the Pittsburgh, Shaw-
mut & Northern. The first railroad to enter the county was the Erie,
which reached Corning in 1848 and Hornell in 1850.

The main highway system is complete, with all the through routes
paved. Although there are 2,868 miles of unimproved dirt roads,
they are for the most part well maintained. No point is more than
3 miles from an improved road.

CLIMATE

The climate of Steuben County is typical of that of the southern
tier of counties of western New York. It is characterized by rather
long winters, with occasional periods of extremely low tempera-
tures, and short cool summers. Because of the range in elevation,
from 710 to 2,500 feet, many local variations in climate occur,
determining to a great extent the kind of crop grown. In general,
the winters are colder in the southern and southwestern parts of the
county, the summers are cooler, the annual precipitation is greater,
and the growing season is shorter by 2 or 8 wecks.

Records at South Canisteo, located in the southwestern part of
the county, show an average annual precipitation of 41.43 inches
and at Atlanta, in the northern part, 37.21 inches. The frost-free
season at South Canisteo is 119 days and at Atlanta is 147 days.
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Keuka Lake has a tempering influence on the climate of the section
adjacent to it. Records at Penn Yan, situated at the north end
of the lake in Yates County, apply in a general way to conditions
at Hammondsport at the south end of the lake. At Penn Yan the
average date of the last killing frost is May 4 and of the first is
October 12, giving a frost-free period of 161 days. The long grow-
ing season has been responsible in part for the development of the
grape-growing industry along the borders of Keuka Lake.

Weather Bureau records at Addison, which is situated in a deep
narrow valley at an elevation of 990 fect, may be considered typical
for most of the county. They show an annual rainfall of 33.15
inches, 53.5 percent of ‘which falls during the period from May to
September, inclusive. The precipitation 1s greatest in the summer
and least in the winter. However, the distribution of the precipita-
tion is rather uniform, sufficient rain falling during the growing
season for all crops common to the county.

The mean annual temperature is 47.7° F., with a recorded mini-
mum of —33° and a maximum of 106°. The average frost-free
season covers a period of 136 days, from May 20 to October 4,
inclusive.

Table 1, compiled from records of the Weather Bureau station
at Addison, gives the more important climatic data for Steuben
County.

TApLB 1.—Normal monthly, scasonal, and ennual temperaturc and precipitation
at Addison, Stcuben County, N.Y.

{Elevation, 890 feet}

Temperature Precipitation
Total Total
Month

amount amount

Mean xﬂg’ﬁ%‘:‘t& n’}m%‘l’lﬁ Mean for the for the

driest year | wettest
(1891) year (1804)

°F, °F. °F. Inches Inchea Inches
28.8 85 —26 103 2,08 2.93
24.7 71 —35 2 05 1 84 194
245 70 —26 165 2 80 1.89
28 0 71 -35 5 63 7 69 876
34 4 85 —-22 2 31 212 1,08
48 1 02 1 2 84 144 8 60
57 1 08 21 378 32 9.70
45 9 98 —-22 8 01 3 88 17.36
65 9 100 30 3 90 205 1.82
70. 2 100 35 3.39 291 2.08
881 103 34 3.58 424 1. 44
a8 1 106 30 10 87 920 532
September..._______._._.__.... 62,2 101 24 311 49 5 62
October....... 6l 1 02 15 27 204 4 03
November.... 30.1 78 -3 184 1 64 142
Fall........ 50 8 101 -3 774 5 07 11.07
Year ool 47.7 108 -35 3315 25 84 40, 51
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AGRICULTURE

The early settlers found vast forests of pine, oak, ash, maple, and
other trees when they first arrived in Steuben County. There were
a few clearings on the river flats where the Indians had located their
villages and where they produced corn, vegetables, and fruit. The
first task of the pioneers was to clear the land, and as there was no
market for lumber, practically all the timber was burned, the ashes
furnishing the only source of income of the settlers for several
years. After navigation of the rivers was improved by Captain
Williamson, an extensive lumber industry developed, the lumber
being transported by rafts down Cohocton and Canisteo Rivers to
Chemung River, thence to Susquehanna River and to markets in
Pennsylvania and Baltimore.

The manufacture of lumber was much more profitable than farm-
ing, consequently the development of agriculture was slow until
much of the better timber had been removed. Some idea of the
magnitude of the lumber industry can be gained from the fact that
310 sawmills were operating in the county as late as 1845. In certain
towns in the southwestern part, lumbering continued to be the most
important industry until comparatively recent years.

After the removal of the best timber, the lumbermen moved farther
west, their place being taken by a new class of people, most of whom
were experienced farmers from the Mohawk Valley and from the
Eastern States. They brought with them superior livestock and bet-
ter grains. Agricultural development from that time on was very
rapid, both in livestock industries and grain production. In 1835,
J. W. Prentiss planted grape cuttings in the town of Pulteney adja-
cent to Keuka Lake. I%is success with these marked the beginning
of an extensive grape industry.

Livestock raising was important in the early agriculture, large
numbers of young livestock being raised and driven to the eastern
markets. Until 1900, Steuben County was one of the leading sheep-
raising counties of the State. Swine were important in the early
agriculture. A census of 1845 gives the following numbers of live-
stock: All cattle, 55,482; horses, 12,310; sheep, 217,658; and hogs,
35,987. Since that time there has been a steady decline in all classes
of livestock except cattle.

That the dairy industry was important in 1845 is indicated by the
products manufactured, which included 811,314 pounds of cheese
and 1,838,420 pounds of butter. The peak in the number of cattle
was reached during the decade 1870-80. Census reports for 1880
give the number of cattle, both dairy and beef, as 71,817. Since
that time production of beef cattle has declined until on April 1,
1930, the 62,069 cattle in the county were almost exclusively of dairy
breeds. Holstein-Friesian is the most popular breed, and herds of
Guernseys and Jerseys are common. The extent of the dairy indus-
try is shown by the following figures taken from the 1930 census
reports: Cattle on farms, 62,069; and value of butter, cream, and
whole milk sold, $3,883,384. Most of the milk produced was sold
as whole milk, the value of which amounted to $3,576,396. The
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transition from a butter and cheese industry to whole-milk produc-
tion is largely because of the excellent rail transportation to large
centers of consumption. Because of the high quality of the dairy
herds, many cows and calves are sold out of the county for breeding
purposes.

Sheep production was important in the early agriculture. In 1845
the number reported was 217,658, but the decline was steady after
that until 1920, when the number had dropped to 30,238, but by
1930 it had increased to 35,634, and it will probably continue to
increase because of the large acreage of abandoned land available
for pasture. Prior to 1900, wool was the principal product, and
fine wool breeds of sheep, such as the Merino, predominated. At
present the most popular breeds are Shropshire and Hampshire
Downs. The farm flocks are small, ranging from 15 to 100 head and
averaging 40 head.

Hog raising is comparatively unimportant. The 1930 census
reports 5,655 hogs, all of which are raised for home consumption,

Horses are used for most of the farm work, and the average
number kept on a farm is three. No horses are raised in the county,
all of them being shipped in from the Middle Western States. The
price of a team of 1,300- or 1,400-pound horses averages about $300.
Tractors are used to some extent, especially on the larger farms.

There is little intensive poultry production. All the farms have a
flock of chickens, kept mainly for home use, and the surplus eggs are
traded at local markets. On April 1, 1930, the number of chickens
more than 8 months old was 316,149. In 1929, 2,690,207 dozens of
eggs were produced, 2,097,484 dozens were sold, and 197,302 chickens
were sold.

Table 2 gives the value of agricnltural products in 1929, as shown
in the 1930 census report.

TABLE 2.—Value of agricultural products in Steuben County, N.Y., in 1929

Crop Value Livestock and livestock products Value
Cereals. o ..ooieiiiciaiicieiaaaes $944, 695 $5, 655, 231
Other grains and seeds..___.__.__ .- 224,043 .| 3,883,384
Hay and forage................_.. ---| 2,101,016 9563, 124
Vegetables including potatoes. 2, 468, 430 04, 586
Froityandnuts, ... - 421,411 24,090
All other field crops.__..______ 49, 618
Total . 8,209, 212 Total . iiieaaans 10, 480, 414
Total agricultural products.._._. 16, 689, 626

The early system of agriculture was one of grain and livestock
production, and it reached its peak between 1850 and 1860. From
that period on the decrease in the quantity of grain produced for
market and in the numbers of beef cattle and sheep raised has been
gradual. Wheat was the most important crop during the early ag-
ricultural period, large quantities reaching market, over the rivers.
During 1845, wheat from 44,737 acres was harvested, yielding 457,304
bushels. Dairying increased rapidly after the advent of railroads in
1848, as these furnished a convenient outlet for the products.
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At present the crops grown, ranking in order of their acreage,
are hay, oats, potatocs, buckwheat, corn, wheat, field beans, and al-
falfa. Hay is the one crop produced on all farms. Previous to
1910, large quantities were shipped to markets in the cities, but this
practice has almost ceased. Timothy is the most important hay crop.
In 1929, hay was cut from 148,405 acres, producing 142,098 tons, an
average yield of nearly 1 ton an acre. Of the above acreage, 15,950
acres were devoted to clovers which returned an average acre yield
of 1.4 tons.

Alfalfa has been steadily increasing in importance since 1900, when
it was first introduced in the county. The census report gives an
acreage of 3,193 in 1929, with an average yield of 1.8 tons an acre.
This crop has great possibilities in Steuben County, especially on
the valley soils. It makes a superior hay for dairy cattle, and, as
dairying is the important industry, the production of alfalfa should
be increased.

Oats, which occupy the second largest acreage, are utilized en-
tirely on the farm as feed. During 1929, oats from 33,762 acres
were harvested, yielding 613,434 bushels, and in addition those from
1,633 acres were cut and fed unthreshed. A mixture of oats and
barley is not uncommon, and occasionally oats, barley, and peas are
seeded together.

In total value, potatoes are the most important crop grown in
Steuben County, which county ranks second in the State in potato
production. In 1929 potatoes were grown on 17,043 acres, yielding
1,604,512 bushels. During the year 1909 potato production reached
its peak, when 30,524 acres were devoted to the crop and 3,279.953
bushels were produced. Production has steadily declined since that
year. Intensive potato production is limited to two well-defined
areas. The most extensive of these includes the towns of Cohocton,
Wayland, Avoca, Dansville, Prattsburg, and Fremcnt, in the north-
ern and northwestern parts of the county. The other area, which is
less extensive, includes the towns of Troupsburg, Greenwood, and
West Union, in the southwestern corner. The soils and climatic con-
ditions of these two sections are ideally adapted to potato produc-
tion. Most of the potatoes are of the Rural group, 70 percent being
White Rural. Some certified seed is grown, but the greater part of
the crop goes to the large markets as table stock.

Steuben County is the leading buckwheat-producing county of the

State. In 1929, 19,128 acres were harvested, yielding 172,883 bushels.
This is an important crop grown almost entirely on the upland soils.
A small quantity is used on the farms as feed, but most of the crop
is marketed as grain. A large mill in Cohocton manufactures buck-
wheat flour.
. Corn is not an important grain crop, because of the short grow-
ing season, although it can be grown with fair success on the river
flats of the main valleys. Of 14,968 acres devoted to corn in 1929,
that from 1,129 acres was harvested for grain and the rest was cut
for fodder and silage.

The acreage devoted to wheat has declined steadily since 1879.
During that year 33,622 acres were in wheat, but by 1929, the acre-
age had decreased to 4,371 acres. Most of the wheat produced is
used as feed on the farms.

5042—34—2
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Barley and rye occupy only very small acreages. In 1929, barley
was produced on 4,646 acres and rye on 1,112 acres. Both grains are
used for feed.

Field beans are an important cash crop through the Cohocton
Valley and south from Wayland to Hornell on the valley soils. The
1930 census reports 4,301 acres devoted to this crop in 1929, yielding
48,475 bushels.

The acreage in tobacco, formerly an important crop, has declined,
and in 1929 only 225 acres were devoted to this crop, the total yield
amounting to 211,487 pounds. Tobacco is grown on the bottom
soils bordering Chemung and Tioga Rivers.

Grape growing is an important industry in the section adjacent
to Keuka Lake. In 1929, 6,147 acres were devoted to this crop, and
the total yield was 8,003,271 pounds. The three important varieties
of grapes are Delaware, Catawba, and Concord. Delaware and
Catawba grapes, because a longer growing season is necessary for
their maturity, are grown immediately adjacent to the lake, and
the Concord, an earlier-maturing variety, can be successfully grown
on the higher slopes. Many of the grapes are disposed of at road-
side stands, part are trucked to distant cities, and part are manufac-
tured into grape juice at Hammondsport.

Aside from grapes, fruit growing is of little importance in Steuben,
County, Small orchards are on practically all the farms, but no
attempt is made to care for the trees, consequently little fruit is
produced except for home use.

Table 3 gives the acreage and yield of the principal crops of the
county in statec years, as reportec?, by the census.

Steuben County, with a land area of 894,720 acres, has 79 percent,
or 706,899 acres, in farms, of which 847,730 acres are classed as crop
land, 284,994 acres as pasture land, and 83,377 acres as woodland cov-
ered by second- and third-growth trees. Some merchantable timber
is cut from the woodland, also some firewood and fence posts for
farm use. In 1929, 7,139,000 board feet of saw and veneer logs,
456,162 fence posts, and 10,538 crossties were cut for sale.

TABLE 3.— Acreage and production of principal crops in Steuben County, N.Y., in
staled years

Crop 1889 1809 1009

Acres Tons Acres Tons Acres Tons
) £ € - 181, 759 218, 242 182, 473 165, 636 1865, 682 159, 281
Alfalfa . e emmeeeree et e 46 106 230 743

Bushels Bushels Bushels

Buckwhent..oocoooeaaoo_L 33,230 508, 262 30, 140 311, 340 28, 867 341, 264
Potatoes. .. ..o .. 17,544 | 1,213,837 26,468 | 2,702,304 30,524 | 3,270,053
OB18 ... iccceceiiii ain o 72,706 | 1,003,937 72,675 | 1,704,070 70,992 [ 1,218,138
158, 670 18, 180 278, 580 8,783 168, 160
4,519 2,642 25, 836 032 7,128

Pounds Pounds Pounds
TobaCCO- o ae e ccaac e 621 674, 380 1,835 | 2,669, 560 789 079, 886

Vines Vines Vines
Grapes. ... ceeeccceicaaaans [ PSRN P 3,371,324 | 19,538,100 | 2, 668,026 | 17, 500, 702
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TaBLE 3.—Acreage and production of principal crops in Steuben County,.N.Y., in
stated years—Continued

Crop 1019 1920
Acres Tons Acres Tons
201, 064 208, 108 148, 405 142, 098
618 1,210 3,193 5,903
7,267 70, 584 9, 056 68, 837
Bushels Bushels
15, 877 241,929 19,128 172,883
10,013 | 2,178,313 17,043 1,604, 512
52,684 | 1,383,541 33, 762 613, 434
11,073 208, 855 4,371 72,832
1,880 feueois 4,301 48,479
Pounds Pounds
T ODACEO oo e e e e 483 590, 824 225 211,487
Vines Vines
L6171t P 2,647,716 | 9,334,825 | 2,208,081 8,003, 271

The average size of farms in 1930 was 187.4 acres, an increase of
nearly 14 acres a farm since 1920. The number of farms has de-
creased from 8,321 in 1880 to 5,143 in 1930. The size of farms differs
according to their location. The smallest are in the towns of Urbana
and Pulteney, averaging 85 acres, and. the largest in the town of
Hartsville where the average size is 208 acres. In general, the farms
are smaller in the more intensively cultivated sections, as along
Keuka Lake and through the northwestern part of the county, than
they are through the southern half,

Contrasting two towns which are representative of the two most
important types of agriculture—potato production and dairying—
the following differences are noted. The town of Wayland has farms
averaging 106 acres in size, 76 percent of which is plow land. Harts-
ville town, with farms averaging 208 acres in size, has only 46 per-
cent of plowable land. In the town of Wayland 79 percent of the
land is cleared, and in the town of Hartsville 56 percent is cleared.
‘The percentages for cropped land are 59 percent in Wayland and
30 percent in Hartsville. Abandoned and idle land accounts for
7.2 percent of the total of the town of Wayland and 10.5 percent of
the town of Hartsville. Dividing the county into two parts, the
dividing line coinciding with the northern boundaries of the towns
of Hartsville, Canisteo, Cameron, Thurston, Campbell, and Hornby,
the figures for Wayland would represent the part north of this line
and those for Hartsville the part south.

Most of the farmers are descendants of the original settlers, al-
though in recent years a rather large number of Poles from Pennsyl-
vania have purchased farms in the county. The 1930 census returns
give the percentage of native-white farmers as 96 percent.

In 1930, of the 5,143 farms in the county 3,809, or 74 percent, were
operated by their owners, 518 farms were partly owned by the oper-
ator, and 771 were operated by tenants, 80 percent of whom farmed
on the share basis. The customary system of rental is for the owner
to pay the taxes and for expensive repairs and to furnish half the
fertilizer used and half the seed. In return he receives one half of
the farm produce
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The total value of land and buildings in 1930 amounted to
$26,436,523, and land alone had a value of $10,947,489. The average
values of a farm were as follows: Land and buildings, $5,140, and
buildings alone, $3,011, of which the home accounted for $1,474 and
all other buildings $1,537. The average acre value of land and
buildings was $37.40, a decrease from $40.28 since 1920. There is
a wide difference in land values in different parts of the county.
The average acre value for the town of Wayland, which is one of the
best agricultural towns, is many times that of the town of Hornby,
the difference being due to differences in the soil and topographic
conditions of the two towns,

Most of the farms are well equipped with machinery. The aver-
age value of machinery on a farm in 1930 was $979. The 1930 census
reports 1.247 tractors and 1,264 motor trucks in the county. Tele-
phones were in 2,936 farm homes, and 808 homes were lighted by
electricity. TFarms located on concrete roads numbered 428, on mac-
adam roads 1,113, and on improved dirt roads 93.

SOILS AND CROPS

Stenben County lies in a dissected plateau region, the only remain-
ing remnants of the plateau consisting of the tops of ridges and hills,
some of which have a level or flat surface relief. These flat-topped
ridges are most strikingly developed north of Cohocton River. The
area was originally covered with vast forests of conifers and hard-
woods. Clearing the land for agriculture progressed more rapidly
in the northern and northwestern parts of the county, largely because
the topography was less rugged, the region was more accessible, and
the soils in general were superior to those predominating in the
southern half.

The percentage of abandoned land is greater in the northern towns,
because, when settlement became rapid, the land was indiscriminately
cleared, regardless of its suitability for farming, consequently the
areas of poor soils were subsequently abandoned; whereas, in the
southern part, as clearing was done at a later date, only the more
favorably situated areas were brought under cultivation and, as a
result, have remained in production.

The present system of agriculture, which consists of dairying,
potato production, and viticulture, has developed because of the oper-
ation of several factors, the more important of which are geographic
location with respect to markets and local natural conditions, such
as climate, soil, and relief.

Steuben County lies in a region of well-distributed and moderate
rainfall. The mean annual temperature of 47.7° F. is typical of
that for southwestern New York, which in general is characterized
by long moderately cold winters and short cool summers. Climatic
conditions have allowed the development of a system of general
farming based on dairying and potato production. The tempering
effect of Keuka Lake on the climate of the adjacent slopes has re-
sulted in the development of viticulture as the dominant industry of
the section near the lake.

The dairy industry, which consists mainly of the production of
whole milk, has become important because the county has fast and
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direct rail connection with centers of consumption. Climatic fac-
tors and soil conditions over a large proportion of the county are
such as to limit the crops that can be produced with any degree of
success to those which may be fitted easily into a dominant dairy-
ing industry. Cool growing seasons, with good distribution of rain-
fall, favor the growth of good pasture grasses. Land values are
low, consequently large areas can be economically used as pasture.
‘The percentage of the total land in farms classed as pasture land
1s 33.2 percent; hay land accounts for an additional 21 percent,
giving a total of 54.2 percent of all lands in farms utilized di-
rectly for maintenance of livestock. As the soils over a large part
of the county are heavy in texture and poorly drained, they are best
suited to the production of hay, grasses for pasture, and small grains.

Potatoes are adapted to those parts of the county wherein they
are the dominant crop because of soil and climatic conditions. The
soils in general are light or medium textured, friable, and well
drained. Such soils occur predominantly in the uplands and on
the slopes at high elevations where danger from blight is less than
in the valleys. Potatoes require a cool growing season with a good
distribution of moisture. The mean summer temperature in Steuben
County is 68.1° F., and the rainfall is well distributed, 53.5 percent
of the total falling during the months of May to September, in-
clusive, with an average of 3.55 inches a month.

The production of grapes is confined to a rather narrow belt bor-
dering Keuka Lake where the length of the growing season, owing to
the tempering influence of the lake, ranges from 3 to 5 weeks longer
than in other parts of the county. The belt is narrow, not exceeding
a width of 214 miles back from the lake. Slopes so steep that they
would otherwise be of no value for crop production are utilized for
vineyards.

The alternate beds of shales and sandstones underlying the soils
of Steuben County are covered with a mantle of glacial drift of
variable thickness. The glacial material of the uplands is com-
posed mainly of decomposed material from the local underlying
1ocks, and that in the valleys, deposited mainly through the action
of water, contains a considerable proportion of limestone and other
rock material brought in from regions to the north.

The county lies in the intergrade region between the podzol soil
region of the North and the gray-brown podzolic soil region of the
northeastern United States—the higher country, or plateau, lying in
the region of podzol soils and the valleys in the region of gray-
brown podzolic soils. Before being brought under cultivation, this
part of New York was covered with forests of white pine and hard-
Wogds hconSIStmg principally of maple, beech, birch, oak, hickory,
and ash.

The soils of Steuben County fall naturally into two groups, upland
soils and valley soils including soils derived from valley till mate-
rial. The soils derived from valley till material are not in a strict
sense valley soils, but are intermediate between true valley soils and
upland soils. Typically developed, they occur on the lower slopes
immediately above the valley floor, but they are not confined to such
a position. In the towns of Cohocton, Fremont, and Dansville soils
of this character lie at elevations approaching 2,000 feet.
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In total acreage the upland group of soils is the most important,
occupying 76 percent of the land area of the county. Because of
their wide distribution, the cropping characteristics of these soils
have determined the trend of agriculture.

The well-drained upland soils, which include the Lordstown, An-
gola, Cattaraugus, and Bath soils, are dominant in the northwestern
and southwestern parts of the county. It is in those scctions that
potato production has reached its highest development because the
soils are especially well adapted to t%nis crop. Not only are better
potato yields obtained on these soils, but small grains, silage corn,
and hay crops give greater returns.

The imperfectly and poorly drained upland soils are distributed
over the entire county, with the exception of the northwestern corner.
Dairying has developed as the major industry on these soils, because
their physical characteristics limit the crops which can be grown
with any degree of success to small grains, grasses for pasture, and
hay crops, such as timothy and clover. The elevation at which these
soils are found is so great, with a consequent short growing season,
that silage corn, which is necessary for dairying, is not a successful
crop. Potatoes can be grown with moderate success, and the agricul-
ture has developed in this direction.

The imperfectly drained upland soils are correlated in the Mardin,
Hornell, and Langford series; the poorly drained upland soils are
members of the Iremont, Volusia, Erie, and Allis series; and the
permanently wet upland soils are included in the Chippewa and Nor-
wich series. Many abandoned farms in the uplands are located on
the poorly drained soils. The soils of this subgroup are distinctly
inferior in productive capacity to the imperfectly drained soils.

The valley soils, although they cover only 24 percent of the total
area of the county, are, nevertheless, highly important agricultural
soils. They are subdivided into well-drained valley soils from ice-
laid deposits, well-drained valley soils from old water-laid deposits,
well-drained alluvial soils, imperfectly drained valley soils, and
poorly drained valley soils. The reaction of the subsoil material is
also used as a basis for subdivision,

The system of agriculture followed on the valley soils is one of
general farming, with dairying as the principal industry. The soils
are well adapted to all the crops common to the county. Higher
yields of small grains, silage corn, and hay are obtained on the valley
soils than on the upland soils. Alfalfa growing is at present entirely
confined to soils occuiring in the valleys. The alkaline, well-drained,
friable, and gravelly subsoil characteristics of many of the valley
soils are favorable to this crop. Besides forage crops necessary for
dairy cattle, dry beans, canning peas, and potatoes are important
crops grown on the valley soils.

Well-drained valley soils from ice-laid deposits are members of the
Wooster and Lansing series; those from old water-laid deposits are
classified in the Howard, Arkport, Dunkirk, Groton, Chenango, and
QOtisville series; the well-drained alluvial soils, in the Chagrin and
Tioga scries; the imperfectly drained valley soils, in the Caneadea,
Middlebury, and Eel series; and the poorly drained valley soils, in
the Wayland and Holly series.
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A high percentage of the total acreage of the valley soils is under
cultivation, but some areas, because of rough surface relief or water-
soaked condition, are utilized only as pasture. The soils with rough
surface relief, representing morainic deposits, are included in the
The excessively wet soils, consisting
mainly of swamps, are included in the Holly and Wayland series.

The areas of muck that have been reclaimed are used exclusively
for vegetable production. The largest and most important areas lie
north of Hornell along the county line. The muck is alkaline and is
underlain by beds of marl in many places. Areas of undifferentiated
alluvial soils are also mapped.

In the following pages of this report the soils of Steuben County
are described in detail and their agricultural relationships are dis-
cussed ; their location and distribution in the county are shown on
the accompanying soil map; and their acreage and proportionate
extent are given in table 4.

Groton and

étisville series.

TABLE 4.—Acrcage and proportionate extent of the soils mapped in Steuben

County, N.Y.

Type of soil Acres (l:eenrt Typs of soll Acres é;e;t
Bath gravelly silt loam . __._........ 24, 704 2 7 || Wooster silt loam, calcareous phase.| 4,006 04
Bath gravelly silt loam, stony phase.| 1,280 1 1| Lansing gravelly silt loam.___._____ , 800 .6
Bath gravelly loam__...._.._._...._. 7,808 9 || Chenango gravelly silt loam...__.__ 22,030 2,5
Bath gravelly loam, steep phase.... 896 1 || Chenangosiltloam_.._.____.__..._.. 2,176 .2
Bathsilt loam._..___..._.. e 1,084 2 || Chenango gravelly loam..__..___.__. 12, 608 14
Bath stony sllt loam, steep phase...| 3,008 3 || Chenangoloam.__._____.______.__.... 128 .2
Lordstown stony sift loam___._..... 123,328 [ 13 8 [| Chenango fine sandy loam......_._. 1,024 .1
Lordstown stony silt loam, steep Chenango very fine sandy loam..... 612 .1

phase......_._.__.._... 88,128 9 8 || Chenango gravelly sandy loam..... 2,752 .3
Lordstown gravelly silt | 7,040 8 || Howard gravelly silt loam. _........ , 648 4
Angola gravelly silt lonm 1,664 .2 }| Howard gravelly loam.___ .} 6,208 .7
Cattaraugus silt loam.... 11,200 1 2 §| Ioward fine sandy loam -l 2,304 .2
Cattaraugus gravellr loam --.| 10,368 1.1 }| Arkport fine sandy loam._.____.__... 1,216 .1
Cattaraugus gravelly loam, steep Arkport fine sandy lo:

Phase.. ..o 576 .1 phase..__._._._. 2,240 .2
Mardin grave"i’ silt loam.......... (171,008 [ 18 1 || Arkport gravelly 4, 096 .4
Mardin gravelly silt loam, deep Dunkirk silt loam._ . 1,920 .2

phase. ...l 102 .1 || Dunkirk silt loam, rolling phase....[ 2,112 2
Mardin gravelly silt loam, steep QGroton gravelly loam__.____._..._.. 8, 960 10

{p L1 RN 4,804 .6 )| Groton fine sandy loam.. 384 .1
Mardin stony silt loam, steep phase.] 1,024 .1 || Otisville gravelly loam. .. 5,632 [:]
Langford silt loam ... __._______... 11,200 12| Chagrinsilt loam.____________._._.. 11,072 12
Tangford silt loam, steep phase..... 448 1|} Chagrin sit loam, high-bottom
Hornell silty clay loam............. 5, 184 (1] phase ... ... 1, 600 .2
Hornell silty clay loam, steep phase.] 1,472 2 ! Chagrin stlt loam, dark-colored
Fremont gravelly silt loam...._.... 50, 688 57 hase. ...l 128 .1
Fremont gravelly silt loam, stony Chagrin loam. 1, 600 .2

pPhase. o eiceeaa. 704 1| Trogasiltloam._ . _______._ . ...._. 5, 760 .7
Fremont silt loam_ ____...___.__.___ 12, 544 1 4 || Tioga sit loam, high-bottom phase.| 2,048 .2
Volusia gravelly silt Joam._._._.._._ 60, 224 6.7 || Tioga fine sandy loam ... .2
Volusia gravelly silt loam, stony Caneadea slity clay loam_.__ .2

............................. 1 || Caneadeasilt loam..___._.... - .2
Volusia silt loam .14 Middlebury silt loam__._._________. .1
Volusia silt lo Middiebury s:lt loam, high-bottom

phase____......___. .3 Phase. oo iiaaas 3,328 .3
Volusia silt loam, shal 1 0 {| Middlebury silty clay loam.. 640 it
Erte gravelly silt loam. 4.4 || Eel silt ldam 192 .1
Allis silty clay loam._. 1 li Eel silt Joam, high-bottom phasi 1,024 .1
Alhs gravelly silt loam....... .| 4,480 5 || Eel siit loam, dark-colored phasc....| 1,152 .1
Allis gravelly silt loam, steep phase. 256 .1 |f Eel clay loam.... 384 .1
Chippewa gravelly silty clay loam__| 14,912 1.7 || Wayland silt loam. 2,044 .3
Norwich gravelly silty clay loam...| 4,224 5 || Wayland silty clay 448 1
‘Wooster gmvellr silt loam_______... 38,976 4 3 | Wayland clay loam_. 1,984 .2
‘Wooster gravelly silt loam, steep Holly silty clay Joam A, 650 .8

vphnso ............................. 1, 636 2 || Carliste muck...._.___ 2,368 .2
‘Wooster gravelly Joam_..._....__... 8,512 .9 {| Carlisle muck, shallow phase. , 088 1
Wooster gravelly loam, steep phase.| - 2, 880 .3 i Alluvial soils, undifferentiated.._... 5,632 .0
‘Wooster stony silt loam.__.____..__ 15, 936 18
‘Wooster stony silt loam, steep phase.| 1,728 2 Total. i 894,720 |- ...
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UPLAND SOILS
WELL-DRAINED UPLAND SOILS

The soils of this group, including members of the Lordstown,
Angola, Cattaraugus, and Bath series, cover a greater proportion
of the total land area of the county than those of any other group,
but as many areas of steep rough nonagricultural land are included
in the Lordstown soils, the total farm land is less than that of the
imperfectly drained upland soils.

The well-drained upland soils occupy the higher ridges, summits,
and all the rough steep slopes of the county. The agricultural lands
have a rolling, level, or gently sloping surface relief and are charac-
terized by brown or grayish-brown surface soils and friable well-
drained subsoils, and, as a rule, contain much stony material. Some
imperfectly drained areas have been included in the heavier types of
the Cattaraugus soils, but these soils as a whole are well drained,
which is reflected in the crop yields.

The soils of this group have been derived from decomposed mate-
rial from local shale and sandstone bedrock, and they contain no
crystalline, igneous, or limestone materials, except certain areas of
the Lordstown soils, where the local rock is calcareous.

Bath gravelly silt loam.—The surface soil of Bath gravelly silt
loam, to a depth of 10 inches, consists of rich-brown, yellowish-
brown, or grafrish-brown (when dry) friable silt loam, in most places
containing a high percentage of small thin fragments of shale and
sandstone. The upper part of the subsoil, extending to a depth of
about 24 inches, is rust-brown or yellowish-brown friable silt loam
which, like the surface soil, contains many small stone fragments.
The color of the material in this layer grades from rust brown at a
depth of 10 inches to yellowish brown at a depth of 24 inches. The
lower part of the subsoil, to a depth of 36 inches, is composed of
yellowish-gray or drab slightly compact silt loam mottled in places
with gray, yellow, and brown. The stone fragments increase in size
with depth, some attaining dimensions ranging from 8 to 12 inches
in diameter at a depth of 3 feet. The parent material, or substratum,
is hard compact drab or greenish-gray unweathered till which is
somewhat heavier in texture than the material in the layers above
and contains a greater proportion of stony material.

The quantity of stone fragments scattered over the surface and
through the soil differs in different areas. Most of the Bath soils
mapped in the northern and northwestern parts of the county have
more gravel on the surface than the same soils mapped in the
southwestern part. The gravel in the northern part is composed of
small thin angular fragments of dense fine-grained sandstone, but
that in the southwestern part is more massive in character and is
composed of coarse-grained sandstone.

Bath gravelly silt loam occurs on the smoother lands in the upland
parts of the county. The level areas occupy the tops and crests of
ridges, most of which, owing to the horizontal position of the under-
lying rocks, are flat. The soil mantle of these flat areas is inclined
to be thin, although the bedrock in few places is close enough to the
surface to interfere with cultivation. This soil and members of the
Bath series in general result from the weathering of a mantle of
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glacial till derived entirely from the underlying shales and sand-
stone, as no foreign rocks of any kind occur in these soils.

The Bath soils are rather closely related to the Lordstown and
Wooster soils, occupying a position intermediate between the soils
of these two series. They occupy the same topographic position as
the Lordstown soils, but the profile resembles that of the Wooster
soils, differing in the more compact character of the subsoil, in the
lack of foreign rock materials, and in the color of the surface soil
and upper subsoil layers which in the Bath soils are somewhat more
intensely brown. Because of the resemblance between the soils of
the three series, the boundaries, where all three occur in close asso-
ciation, may be arbitrarily drawn in places. ) .

Bath gravelly silt loam ranks high as an agricultural soil and is
probably the best upland soil in the county. It might be classed as
the key soil of the series, both as regards productivity and extent,
as it excels the other Bath soils in both respects. The medium-tex-
tured gravelly surface soil and friable well-drained subsoil cause it
to be igreally adapted to potato production. This soil, together with
Wooster gravelly silt loam and Wooster gravelly loam, are the
leading potato soils of the county. Not only potatoes, but oats,
timothy, and clover are grown with excellent results. Corn and
buckwheat are grown to some extent, the corn being used for silage.
The growing season is usually too short for corn to mature, as the
elevation at which this soil occurs in many places exceeds 2,000 feet.

Bath gravelly silt loam, stony phase.—Aside from the gravel
and stone content of this soil it closely resembles typical Bath silt
loam, both in profile characteristics and agricultural adaptations.
It has a yellowish-brown topsoil underlain by a grayish-yellow or
drab compact and hard subsoil. Scattered over the surface and
through the soil is a large quantity of angular shale and sandstone
fragments ranging from 1 to 10 inches in diameter. In many places
the number of larger fragments is sufficient to materially interfere
with cultivation.

This is not an important soil because of its low agricultural value
and small extent. It occurs in close association with the Lordstown,
Fremont, and Mardin soils in the towns of Erwin and Campbell.

Bath gravelly loam.—The topmost 8 inches of Bath gravelly loam
is yellowish-brown or rust-brown friable gravelly loam containing
a noticeable quantity of grit. Between depths of 8 and 12 inches a
rich rust-brown moderately compact layer occurs in places, but in
areas in which the soil has long been under cultivation, the material
has become disseminated, imparting a more intense color to the sur-
face soil. The upper subsoil layer, between depths of 12 and 22
inches, consists of light yellowish-brown loamy fine sand which is
friable in the upper part but becomes slightly compact at a depth
of 20 inches. This layer contains a few sandstone fragments. The
material to a depth of 80 inches is moderately compact loamy sand
which becomes slightly mottled as depth increases. The substratum
is compact fairly hard gritty silt loam with a greenish-gray cast.
The gravel in this soil consists of small fragments of a green-tinted
sugary sandstone, with an occasional piece of conglomerate. A few
areas have sufficient coarser material over the surface to be classed
as stony.

5042—34——3
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This soil is similar to Bath gravelly silt loam in topographic posi-
tion, occurring on the tops of hills and having a moderately rolling
surface. It is mapped principally in the southwestern part of the
county.

Bath gravelly loam is not so productive as Bath gravelly silt loam
and is not so generally under cultivation. Many abandoned farms
are in evidence throughout the section where this soil occurs. Good
crops of potatoes can be produced with proper fertilization. Mead-
ows yield fair crops of hay, although the soil is strongly acid and
requires lime for growing clovers. Much of the land is forested
with second-growth maple, beech, and white pine.

Bath gravelly loam, steep phase.—The steep phase of Bath grav-
elly loam is similar in profile characteristics to typical Bath gravelly
loam, although in general it is somewhat more stony. Less of it
is under culfivation, and a higher percentage is in forest. The
separation is based entirely on the degree of slope of the land. These
steep areas are of small extent and low agricultural value.

Bath silt loam.—The surface soil of Bath silt loam is pale-yellow
or yellowish-brown mellow friable silt loam extending to a depth
of 8 or 10 inches, where it grades into pale-yellow slightly compact
gritty silt loam. This layer extends to a depth of about 2 feet,
below which the soil material becomes moderately compact, grayish

ellow in color, and somewhat lighter in texture. The lower subsoil
ayer is gray with a green cast, 1s moderately compact, and contains
a few angular sandstone fragments. Bedrock is present in places at
a depth of about 4 feet. In some places a few sandstone fragments
are scattered over the surface, although the soil as a whole is stone
free.

This soil occurs on the summits of hills and on the more gentle
slopes, and it has a smooth or gently rolling surface relief. It is
of small extent and is mapped only in the towns of Cameron, Rath-
bone, Thurston, and Addison. It is not important agriculturally.
The principal crops produced are hay, oats, and buckwheat. Some
of the land has been abandoned.

Bath stony silt loam, steep phase.—The profile characteristics of
the steep phase of Bath stony silt loam do not differ essentially from
those of Bath gravelly silt loam except that the shale and sand-
stone fragments are larger and more abundant. The separation was
made on the basis of topographic position, this stony soil occurring
on slopes Steeﬁ enough to reduce the value of the land for cultivated
crops, as machinery cannot be used to the best advantage. A large
proportion of the potatoes grown on this soil are planted and har-
vested by hand.

A large acreage still remains in forest of second-growth hard
maple, beech, and hemlock. The more gentle slopes, where cleared,
are cropped in a manner similar to Bath gravelly silt loam, but a
greater proportion of the stony soil is used as pasture and hay land.

Lordstown stony silt loam.—The 8-inch surface soil of Lordstown
stony silt loam consists of light-brown, grayish-brown, or yellowish-
gray friable silt loam. It is underlain by light grayish-yellow heavy
silt loam which is slightly more compact than the surface soil and
extends to a depth of about 20 inches. From this depth to the under-
lying rock, which in most places is within a depth of 3 feet from the
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surface, the material is gray or light yellowish-brown somewhat com-
pact, though still friable, silt loam. Scattered over the surface are
different quantities of shale and sandstone fragments from 1 to 10
inches in diameter. The proportion of such material is somewhat
greater in the subsoil than in the surface soil. The underlying rocks
are the only source of this stony material, and igneous or crystalline
rocks are not present. The soil is noncalcareous throughout.

The Lordstown soils are derived from a thin mantle of glacial till
formed from the underlying shale and sandstone rocks. The depth
of the deposits in few places exceeds 3 feet, and narrow ledges and
outcrops are common. The bedrock is in few places close enough to
the surface to seriously interfere with cultivation.

Some difference in color of the surface soil occurs in different

arts of the county. In close association with the Wooster and
%ath soils, the color is brown rather than gray, and the upper sub-
soil layer may have a rust-colored cast. This difference occurs in
areas of Lordstown stony silt loam mapped in the northern and
northwestern parts of the county, mainly in the towns of Wheeler,
Cohocton, Dansville, and Avoca. This soil in the south-central
and southeastern parts of the county has a gray or pale-yellow sur-
face soil and a light-colored subsoil, but in all other characteristics
the soil is uniform.

Lordstown stony silt loam, in general, occupies the better-drained
slopes and the higher uplands. The tops of some of the hills mapped
as Lordstown soil have a level or flat surface relief, owing to the
nearly horizontal position of the underlying rocks. For the most
part, however, the surface relief is rolling or moderately steep.
Drainage is good, as the friable subsoil allows ready movement of
water and the sloping or rolling surface provides adequate drainage.
On the steeper areas, from which the forest has been removed, soil
washing is likely to occur if cultivated crops are grown.

With favorable relief and not too great a stone content, Lords-
town stony silt loam is an excellent soil. Dairying is the main
agricultural industry, with timothy and clover, oats, buckwheat, and
corn for silage the most important crops grown. Good yields are
obtained, although lime is necessary for the best success with clover.
Potatoes are an important cash crop and do exceptionally well. This
crop is especially important where the Lordstown soils are associ-
ated with the Bath and Wooster soils in the northern and north-
western parts of the county.

Lordstown stony silt loam, steep phase.—The steep phase of
Lordstown stony silt loam is mainly a separation based on topo-
graphic position and surface relief. It is, in general, a nonagricul-
tural soil, owing to its steepness and to the numerous outcrops of
the underlying rocks. Included with soil of this phase are areas
that might well be classed as rough broken land, such as the steep,
precipitous slopes and perpendicular cliffs bordering Canisteo River

etween Canisteo and Addison. This soil is fairly uniform as de-
scribed, although some scattered areas have less stone on the surface
and the degree of slope is less. Most of such areas are cleared and
under cultivation or are used as pasture.

Lordstown gravelly silt loam.—Lordstown gravelly silt loam has
an 8- to 10-inch surface soil consisting of rich-brown, yellowish-
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brown, or light grayish-brown friable silt loam. The upper sub-
soil layer, to a depth of 20 inches, is friable smooth silt loam having
a fairly rich brown color in the upper part, changing to lighter
yellow at a depth of 18 inches. The next lower layer extending to
bedrock, which in most places occurs at a depth of about 3 feet, is
grayish-brown or ﬁray light silt loam.

The gravel in this soil consists of numerous small angular frag-
ments of shale and sandstone. More gravel is scattered over the
surface and through the topsoil than occurs in the underlying
layers. The size and quantity of the fragments are the character-
istics which distinguish this soil from Lordstown stony silt loam,
although, in general, the gravelly silt loam may have a browner
surface soil.

Lordstown gravelly silt loam does not differ greatly from Bath
gravelly silt loam. Boundaries between these two soils are neces-
sarily arbitrary in places, as the distinction is based entirely on depth,
the Lordstown soil being shallow, whereas the Bath soil is deep.

Lordstown gravelly silt loam occurs predominantly on level or
moderately rolling hilltops, though in some places it occupies mod-
erately steep slopes. Like Lordstown stony silt loam it has been
derived from a thin mantle of glacial till composed of the decom-
posed local shale and sandstone bedrock. The soil is acid throughout.

Lordstown gravelly silt loam is not so important an agricultural
soil as Lordstown stony silt loam, mainly because it is smaller in
extent, but the same crops are grown and the-yields are about the
same. Corn cannot be grown with much success, owing to climatic
conditions rather than to soil conditions.

Most of this soil occurs in the northeastern part of the county
north of Cohocton River at elevations of 2,000 or more feet. Conse-
quently the growing season is too short for corn to mature. The soil
is well adapted to potatoes, as its light texture, friability, and well-
drained subsoil are well suited to this crop.

Angola gravelly silt loam.—Angola gravelly silt loam has a 6- to
10-inch surface soil consisting of brown or grayish-brown loose
friable silt loam which contains many angular sandstone fragments.
"The subsoil to bedrock, which in most places lies above a depth of
3 feet, is composed of light-yellow or grayish-yellow friable gritty
silt loam or loam and is slightly compact in the lower part of the
Jayer. Like the surface soil the subsoil also contains many stone
fragments.

This soil is typically Lordstown silt loam in character and descrip-
tion, but it differs from that soil in that the parent rock carries
sufficient calcareous fossils to produce effervescence with dilute hydro-
chloric acid. The calcareous material furnishes a slight quan-
tity of lime to the soil over these very local areas, and its occurrence
is indicated only by the surface exposure of the rock and the extent
and character of the thriftiness of the crops adjacent to such expo-
sures. The extent of the calcareously influenced areas of this Lords-
town soil variation is highly problematical.

Cattaraugus silt loam.—The Cattaraugus soils really represent an
intergrade between the well-drained soils and the imperfectly drained
soils. Cattarangus gravelly loam is well drained, but the silt loam
in places is inclined to imperfect drainage.
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The surface layer of Cattaraugus silt loam is brown or pinkish-
brown gritty heavy loam or gravelly silt loam with a few sandstone
and shale fragments scattered over the surface: It is friable, mellow,
and moderately supplied with organic matter. The subsurface mate-
rial, to a depth of about 15 inches, is light brownish-pink or light«
brown gritty silt loam which is somewhat compact and has slight
mottling in the lower part in places. Between depths of 15 and 24
inches is gray-brown or pinkish-brown compact gritty gravelly loam
which in places is mottled faintly with gray. The lower part of the
subsoil, from a depth of 2 feet downward, is composed of dark
reddish-brown gritty silt loam or heavy silt loam, which is very
hard and compact and contains many fragments of sandstone and
shale. In some places the soil may have enough shale and sandstone
fragments scattered over the surface to be classed as stony, but such
areas are very small. They are shown on the map by stone symbols.

The surface relief of Cattaraugus silt loam ranges from moderately
to strongly rolling, with a few slopes which are so steep as to impede
cultivation.

This is the most important Cattaraugus soil in the county, both in
agricultural value and in the acreage mapped. It is a fairly good
potato soil, most of the potatoes produced in the southwestern part
of the county being grown on it. Hay is grown on the largest acre-
age, with oats and buckwheat following. Clover can be grown, but
it requires an application of lime for success. Corn cannot be grown
to advantage, as this soil occurs at so great an elevation that the
growing season is markedly shorter than in other parts of the county.
Much of the land still remains in forest, mainly of second-growth
hemlock, maple, and white pine. Very little of this land has been
abandoned because it was not cleared until recently and then only
the more favorably located areas.

The Cattaraugus soils have developed from glacial-till material
derived from the local shales and sandstones. In this section of the
county, part of the underlying rock is composed of red and green
sandstone and shale, which have contributed the red color to the soils.
‘These soils occur mainly in the towns of West Union and Greenwood
in the southwestern corner of the county.

Cattaraugus gravelly loam.—The surface soil of Cattaraugus
gravelly loam is dark reddish-brown, dark-red, or pink friable
gravelly loam to a depth ranging from 5 to 7 inches, where the
material grades into reddish-brown or rust-brown gritty silt loam
containing a few angular pieces of sandstone. The subsoil, to a
depth of about 48 inches, is dark-red hard and compact, heavy silt
loam, in places showing greenish-gray and brown mottles. Below
a depth of 48 inches the material is dark-red tight and compact
unweathered till having a soapy, slick appearance.

Scattered over the surface of this soil, but occurring sparingly
throughout the soil, are large sandstone boulders. In many places
the underlying rock lies close to the surface or protrudes above. The
soil occurring on the lower slopes is generally deeper and not so
stony, and the upper subsoil layer may show a somewhat mottled
apgeurance.

attaraugus gravelly loam occurs predominantly on slopes, al-
though in places it occupies rolling hilltops. This soil as mapped on
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the lower slopes is inclined to be strongly rolling or morainic in
character.

This soil is not very important agriculturally, largely because of
its topographic position and stony condition, but where favorably
located it produces good crops of timothy, oats, and buckwheat.
Potatoes are grown on a very small acreage. A large proportion of
the land still remains in forest of second-growth hard maple, hem-
lock, and beech.

Cattaraugus gravelly loam, steep phase.—The steep phase of Cat-
taraugus gravelly loam differs from the typical soil only in surface
relief. Surface drainage is excessive, and erosion is active on the
cleared areas. The steep phase of Cattaraugus gravelly loam is a
shallow soil with many rock outcrops. Some areas having a silt
loam texture are included. The few cleared areas ave utilized almost
exclusively for pasture. This is an inextensive soil in Steuben
County.

IMPERFECTLY DRAINED UPLAND SOILS

The soils of this group, represented by the Mardin, Langford, and
Hornell soils, account for a large proportion of the total land area of
the county, and, because of their physical characteristics, have played
an important part in its agricultural development. The important
industry of the area covered by these soils is dairying, as crops which
allow a development of the dairy industry are the only ones which
can be grown with any degree of success. These crops ave, in order
ot importance, hay (clover and timothy), oats, buckwheat, and corn
for silage. Potatoes are grown to some extent, but they furnish only
a small part of the farm income, except where these soils occur in
close association with the Bath and Wooster soils.

These soils occupy upland areas with rolling or steep relief. Sur-
face drainage in most places is good, but the compactness of the sub-
soil impedes the movement of water within the soil. The soils have
weathered from a mantle of glacial till derived exclusively from the
underlying Devonian shales and sandstones.

Large areas of these soils still remain in forest. the greater part
of which is in the southern half of the county. Practically all the
merchantable timber has been removed, and the remaining forest
arowth consists of second- and third-growth hard maple, birch, and
hemlock, with some oak, hickory. and ash on the better-drained
ridges.

I\%uch abandonment of farm land has taken place on areas of tliese
soils, especially in the more remote sections.

Mardin gravelly silt loam.—Mardin gravelly silt loam has an
8-inch surface soil consisting of mellow friable gray or grayish-
brown gravelly silt loam. The gravel consists of many small angular
fragments of shale and sandstone scattered over the surface and
through the soil. The upper subsoil layer, to a depth of 18 inches, is
yellowish-brown or pale-yellow silt loam which is slightly compact
and mottled with yellow and brown in the Jower part of the layer.
Somewhat larger stone fragments than those in the surface soil are
present in this layer. The next lower layer, extending to a depth of
nbout 86 inches, 1s composed of hard compact gray %ight silt loam
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mottled with yellow and brown. Below a depth of 36 inches the
material is hard and compact greenish-gray or drab unweathered till,
containing a high percentage of angular shale and sandstone frag-
ments, some of which exceed 10 inches in diameter.

Mardin gravelly silt loam occurs in close association with the
Lordstown and F{'emont soils and in some respects represents an
intermediate condition between the soils of these two series. The
Mardin soil has a rolling or moderately steep surface relief, the
steeper areas being separated from the less rugged as a. steep phase.
This soil occurs in the uplands and on the higher slopes.

The variations within this soil are not great, although in areas
mapped in association with soils of the Bath series, the surface
(rinaterinls are inclined to be brown and the upper subsoil layer is

eeper.

S%ils of the Mardin series are widely distributed over the county
and, with the exception of the Lordstown soils, account for a larger

roportion of the total area mapped than the soils of any other series.
%ecause of their large extent they have had an important influence
on the agricultural development of Steuben County, especially in the
southern half where dairying is the main industry. The Mardin
soils, because of their physical characteristics, are better suited to
such crops as hay, grain, and pasture.

Hay, the crop of greatest importance grown on Mardin gravelly
silt loam, is mostly timothy, although clover can be grown with
moderate success if the soil is limed. Oats and buckwheat rank next
in importance, oats being used as a nurse crop for the new grass
seeding and buckwheat being a cash crop. This soil is too heavy and
too poorly drained for success with potatoes, except where it occurs
in association with the Bath and Wooster soils. Such areas are some-
what superior to the soil in the southern part of the county. Silage
corn can be grown on the more favorably situated areas.

Most of this soil in the northwestern part of the county has been
cleared, but much of that in the southern half still remains in forest
of second- and third-growth hard maple, hemlock, beech, and yellow
birch. Many farms on this soil have been abandoned and are grow-
ing up cflo brush. Where seed trees have been left, white pine comes
in rapidly.

Thg stgrny areas of Mardin gravelly silt loam have a lower agricul-
tural value than the rest of the soil. The surface relief is not every-
where so favorable, and the large quantity of angular shale and
sandstone fragments of fairly large size scattered over the surface
accounts for the lower agricultural value of this land.

The stony areas have a profile similar to the typical gravelly silt
loam in all important characteristics. The friable gray silt loam
surface soil and the yellow slightly compact upper subsoil layer are
similar. Although the stone fragments over most of the gravelly
silt loam are small and do not materially interfere with cultivation, in
the stony areas they are numerous enough and of sufficient size to
hinder tillage operations. It is probable that many areas mapped as
Mardin gravelly silt loam were, before removal of the surface stones,
Mardin stony silt loam. This is evidenced by the numerous large
piles of rocks and stone fences surrounding some of the fields.
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The crop adaptations of the stony areas are similar to those of the
typical soil, though the yields on the nonstony areas are somewhat
higher. A greater percentage of the stony land has been abandoned.

Mardin gravelly silt loam, deep phase.—Occurring in association
with Mardin gravelly silt loam are a few areas that have a distinctly
deeper topsoil and upper subsoil layer but are similar in all other
respects to typically developed Mardin gravelly silt loam. The
surface soil of these areas is brown or grayish-brown gravelly silt
loam, 8 inches thick. The next lower layer, or upper subsoil layer,
extends to a depth ranging from 18 to 24 inches and is yellowish-
brown somewhat gritty friable silt loam. The color is more intense
in the upper part of the layer but fades to pale yellow at a depth of
20 inches. The lower subsoil layer is compact and moderately hard
yellowish-gray or greenish-gray material which contains a large
percentage of small angular fragments of fine-grained sandstone and
1s faintly mottled with rust brown and gray. Below a depth of 30
inches the material resembles typical Mgar in gravelly silt loam in
all characteristics.

Because of the greater depth to the hard compact material, the
deep phase is superior to typical Mardin gravelly silt loam, but be-
cause of its small extent it is of little agricultural importance. The
largest area lies northeast of the village of Avoca, in the town of
Wheeler.

Crop adaptations are similar to those of Mardin gravelly silt loam,
although the deep phase is a superior soil for potato production.

Margin gravelly silt loam, steep phase.—The steep phase differs
from typical Mardin gravelly silt loam mainly in topographic
position, but the profile characteristics do not differ essentially from
those of the typical soil. This soil occurs on slopes so steep as to
seriously interfere with cultivation. Consequently, much of che
land still remains in forest. Most of the cleared land is utilized as
pasture, and the grass from some fields is cut for hay.

Mardin stony silt loam, steep phase.—The difference between this
phase of Mardin stony silt loam and the stony areas of Mardin
gravelly silt loam is mainly topographic, the steepness of the slopes
prohibiting the efticient use of agricultural machinery. Practically
all the land is in forest. The cleared areas are used only for pas-
ture. Because of its low agricultural value and small extent, this is
not an important soil.

Langford silt loam.—Langford silt loam closely resembles Mardin
gravelly silt loam in the physical characteristics of the soil profile.
The separation was based on the alkaline character of the subsoil of
Langford silt loam, which has been inherited from the parent mate-
rial derived from local shale and sandstone rocks. Apparently thin
lenses of calcareous materials were laid down in these rocks and,
owing to the action of glacial ice, became ground up and mixed with
other debris. giving rise to calcareous material.

The 6- to 8-inch topsoil of Langford silt loam is brown or grayish-
brown friable granular silt loam containing a fair quantity of small
angular sandstone fragments. The upper subsoil layer, to a depth
of 24 inches, is yellowish-brown slightly compact gravelly silt loam
mottled in the lower part with gray and rust brown. The lower part
of the subsoil, to a depth of 42 inches, is compact hard highly mottled
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gritty silt loam containing many angular sandstone and shale frag-
ments. Below this the material consists of hard compact gray or
drab unweathered till.

Langford silt loam occurs on the rolling or steep uplands, the
steeper areas being shown as a steep phase. Although this soil is
mapped in small areas in all parts of the county, it is most widely
distributed and shows its best development in the towns of Bath
and Cameron, where it occurs in association with Erie, Lordstown,
Mardin, and Fremont soils.

This soil produces good yields of the crops common to the up-
land parts of the county. Dairying is the important industry of
the farms located on this soil. Hay, mainly timothy, is grown on
a large proportion of the cultivated land. Clover can be grown
with good results where the land has been limed. Oats, silage corn,
and buckwheat are also grown. Potatoes are grown to some extent,
but the acreage is not large. Langford silt loam, as a whole, is a
more productive soil than Mardin gravelly silt loam, and this fact
is reflected in the lower percentage of abandoned land occurring
on the Langford soil.

Langford silt loam, steep phase.—The steep phase of Langford
silt loam is very similar to the typical soil in all profile characteristics
and was separated on the basis of surface relief only. It occurs on
slopes so steep as to preclude the use of farm machinery. Land
that is cleared is used almost exclusively for pasture. Surface drain-
age on this soil is excessive, and erosion has taken place on the
cleared areas.

Hornell silty clay loam.—The 4-inch surface layer of Hornell silty
clay loam consists of grayish-brown or yellowish-brown silty clay
loam which is friable and somewhat granular in the virgin condition.
Immediately beneath this layer and extending to a depth of 9 inches
is yellowish-brown or pale-yellow compact and tight clay loam
showing faint mottles of yellow, brown, and gray.

Under cultivation this soil puddles very easily, one of its charac-
teristics bein% the extremely cloddy character of tilled fields. The
upper subsoil layer, between depths of 9 and 18 inches, is very
heavy clay moderately mottled with reddish brown and a few green
spots. The red color predominates, giving the material a rust-
colored appearance. This layer assumes a definite columnar structure
and breaks out in long lumps. This structure is especially apparent
in the dry soil, when wide vertical cracks appear. The lower subsoil
layer, between depths of 18 and 30 inches, consists of partly weath-
ered soft shale which is very heavy in texture and highly mottled
Wlllitil rust brown and greenish gray. The substratum is a ‘soft dark
shale.

Hornell silty clay loam has a rather limited distribution in the
towns of Cameron, Canisteo, Howard, and Hornellsville, and it lies at
comparatively high elevations. Its agricultural value is low, the
heavy texture making the land hard to prepare and retarding the
movement of water. It is better adapted to timothy hay than to
any other crop, though oats and buckwheat can be grown.

This soil erodes readily because the heavy texture prevents the
rapid absorption of moisture. Consequently much water is lost as
surface run-off.

5042—34——4
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A large proportion of the land has been abandoned. Some of the
abandoned areas are reverting to forest, and others, where erosion is
taking place, are completely devoid of vegetation.

Hornell siity clay loam, steep phase.—The steep phase of Hornell
silty clay loam differs from the smoother areas only in the degreo
of slope, which in the steeper areas is great enough to materially
reduce the value of the land for agriculture. Areas from which the
forest has been removed seem to erode very readily, as evidenced
by the numerous gullies present.

This soil has a very low agricultural value and has been almost
entirely abandoned. A small acreage is utilized as pasture.

POORLY DRAINED UPLAND SOILS

The group of poorly drained upland soils includes some of the most
widely distributed soils in the county, which, as regards the total area
covered by them, are exceeded in importance only by the well-drained
upland soils. The poorly drained soils occupy rolling, level, and
sloping areas. This group is subdivided into c%eep and shallow soils.
The soils of the first subgroup, including the Fremont, Volusia, and
Erie soils, are derived from deposits of glacial-till material of differ-
ent thicknesses. They comprise the locally known hardpan soils,
although, in general, the hard layer is not so well developed in the
Fremont soils and in places is lacking. The Fremont and Volusia
soils are acid, and the Erie soils have alkaline subsoils or lower
subsoil layers.

The subgroup of shallow poorly drained soils includes the Allis
soils and a shallow phase of the Volusia soils. The Allis soils are
derived from the weathering in place of the underlying shales. They
are thin soils, bedrock in most places occurring within 30 inches of
the surface. They are characterized by heavy textures and highly
mottled subsoils. The shallow phase of the Volusia soil represents
a thin mantle of glacial till overlying bedrock, in most places within
30 inches of the surface.

Fremont gravelly silt loam.—Fremont gravelly silt loam has an
8-inch surface soil consisting of gray or yellowish-gray friable silt
loam or heavy silt loam. Many sandstone fragments are scattersd
over the surface and throughout the soil, a large percentage of which
are small, giving the soil a gravelly character. The upper subsoil
layer, between depths of 8 and 22 inches, is pale yellowish-gray silt
loam mottled with rust brown and gray. The lower part of this
layer is moderately compact. The lower subsoil layer, below a depth
of 24 inches, is compact and moderately mottled with brown and
yellow. The texture of this material ranges from gritty silt loam to
silty clay loam. The mottled effect fades out at a depth of about
30 1nches.

Fremont gravelly silt loam has weathered from a mantle of glacial
till derived entirely from the local underlying rocks. These rocks,
predominantly fine-grained and dense sandstones, have given rise to
soils characteristically silty in character, with a strongly acid
reaction.

Fremont gravelly silt loam occurs only at high elevations on the
plateau top where it occupies level or moderately rolling areas in
association with members of the Lordstown, Bath, and Mardin series.
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Tt nlso occurs contiguous to areas of Volusia soils, but 1s everywhere
at a higher elevation. The Fremont soils differ from those of the
Volusia serics in that the subsoils lack the hard indurated character
typical of the Volusia soils. Drainage is better because the Fremont
soils lie at higher elevations and are not subject to so much seepage
water. .

Fremont gravelly silt loam covers a large total acreage, and it
occurs in all parts of the county. It has rather limited cropping
abilities because of its unfavorable physical characteristics. The
crops grown, in order of their importance, are hay (timothy and
clover), oats, buckwheat, and silage corn. With such crops dairy-
ing is the principal agricultural industry. )

Much of this land still remains in forest, especially in the southern
part of the county. Many farms located on the Fremont soils have

een abandoned and are reverting to a wild bushy condition.

Fremont gravelly silt loam, stony phase.—The stonfr p_hnse of
Fremont gravelly silt loam differs from the typical gravelly silt loam
in the quantity and size of the surface stones which are sufficiently
numerous to reduce the agricultural value of the land. Most areas
of the stony soil occupy slight depressions. This is a soil of small
extent and 1s used largely as pasture.

Fremont silt loam.—Xremont silt loam has an 8-inch surface soil
of brown or olive-gray loose friable silt loam. The upper subsoil
layer, extending to a depth of 18 inches, is heavy silt loam which is
firm but not compact and is highly mottled with rust brown, gray,
and yellow. The lower subsoil layer, to a depth of 30 inches, is
dense and moderately compact, but not hard, heavy silt loam. The
material in this layer is shghtiy mottled with yellow and brown in
the upper part. The substratum consists of drab or greenish-gray
compact and hard unweathered glacial till.

Fremont silt loam is superior to Fremont gravelly silt loam.
The same crops are grown, but larger yields are obtained on the silt
loam. It occurs at a slightly lower elevation than the gravelly soil
and as a result is better adapted for the production of silage corn.
Some potatoes also are grown.

Fremont silt loam is most widely developed in the northern part
of the county in association with t?le Bath and Wooster soils.

Volusia gravelly silt loam.—The surface soil of Volusia gravelly
silt loam, to a depth of 6 inches, consists of yellowish-gray silt loam
or heavy silt loam, which on drying assumes a characteristic gray
color. In places the surface material contains sufficient clay to
puddle badly if worked when wet. The gravel in this soil is com-
posed of angular fragments of shale and sandstone. The upper sub-
soil layer, to a depth of 10 or 12 inches, is heavy silt loam or silty
clay loam, highly mottled with rust brown, yellow, and gray. The
line of demarcation between the surface so1l and subsoil is distinct.
In many places the mottled material is turned up by the plow. The
next lower layer, extending from a depth of 12 to a depth of 24 inches,
is compact and tight silty clay loam mottled with gray and brown.
The material in this layer is so hard and compact that it stops the
free movement of water and is known locally as hardpan. The mot-
tled appearance is more intense in the upper part of the layer and
fades out at a depth of about 20 inches. The subsoil layer, below a



28 BUREAU OF CHEMISTRY AND SOILS, 1931

depth of 24 inches, consists of compact and hard very slightly weath-
ered drab or gray glacial-till material containing a large number of
angular stone fragments.

This soil has weathered from a mantle of glacial till derived en-
tirely from the local underlying shales and sandstone. The soil ma-
terial as a whole is deep, bedrock in few places occurring within 4
feet of the surface.

The surface relief of most areas is smooth. This soil occurs on
long moderately gentle slopes, with a distinct increase in the degree
of slope just above the areas of other Volusia soils. Seepage water
from the higher lying soils usually reaches the surface at this break in
the relief, and it is this seepage water that is responsible for the wet
condition of the lower lying Volusia soil and the formation of the
hardpan layer.

Volusia gravelly silt loam occurs in close association with members
of the Mardin, Lordstown, and Fremont series. It resembles the
Fremont soils rather closely in some respects and is distinguished
from those soils mainly as regards relief and by the fact that the
hardpan layer, which is so strikingly developed in the Volusia soils,
is lacking or only moderately developed in the Fremont soils.

The agricultural value of Volusia gravelly silt loam is low. Poor
internal drainage and unfavorable physical characteristics reduce
crop yields to a minimum,

Timothy hay is the most important crop grown, followed by buck-
wheat and oats, and corn for silage is grown-to some extent. Where
the Volusia soils are utilized to any extent, dairying is the only
agricultural industry, and buckwheat is the only cash crop grown.
A large proportion of the total acreage is abandoned land which is
reverting to forest.

Volusia gravelly silt loam, stony phase.—The stony phase of
Volusia gravelly silt loam is of very small extent and is of even
lower agricultural value than the typical gravelly silt loam, from
which it differs only in the quantity of stones on the surface. The
stony phase contains large numbers of angular shale and sandstone
fragments ranging in size from gravel to stones 10 or 12 inches in
diameter. Not only are the stones scattered over the surface, but they
are present throughout the soil. The gray surface soil, mottled sub-
soil, and hardpan development are similar to the corresponding
layvers of typical gravelly silt loam. Very little of this stony soil
is cultivated. Most of the land which has not been abandoned is
used for pasture land.

Volusia silt loam.—Volusia silt loam does not differ materially
from Volusia gravelly silt loam, except in the smaller quantity of
stone fragments present. The surface soil is heavy smooth grayish-
yellow silt loam underlain by heavier highly mottled silty clay loam.
The subsoil has the same hird compact structure typical of Volusia
gravelly silt loam.

Volusia silt loam occurs on moderately sloping areas with a smooth
surface relicf, in association with the Fremont, Mardin, and other
Volusia soils. It has the same agricultural value as Volusia gravelly
silt loam, but it is not so extensive.

Volusia silt loam, dark-colored phase.—The $-inch topsoil of
Volusia silt loam, dark-colored phase, is gray or dark-gray heavy
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silt Joam rather high in organic matter, from which it derives the
dark color. In cultivated fields the soil puddles and in most places
has a cloddy surface soil. The surface soil is underlain abruptly by
highly mottled tight sticky heavy silt loam which is impervious to
water. The base material is yellowish gray, and the mottles are rust-
brown, yellow, and gray blotches. The lower subsoil layer is com-
posed of drab or yellowish-gray hard compact silty clay loam
containing an appreciable quantity of sandstone fragments.

Most areas of this phase occur as narrow belts at the bases of steep
slopes where seepage water comes to the surface. The soil is dis-
tinctly wetter than either the gravelly silt loam or the typical silt
loam, and most of it is water-logged during the greater part of the
summer. Soil of this phase is small in extent and is seldom culti-
vated. Some areas are used as pasture.

Volusia silt loam, shallow phase.—The surface soil of the shallow
phase of Volusia silt loam is brown or brownish-gray friable and
somewhat granular silt loam. Scattered over the surface and
throughout the soil are numerous thin angular fragments of fine-
grained sandstone, ranging in size from gravel to pieces 14 inches
in diameter. The upper subsoil layer, between depths of 8 and 13
inches, consists of yellowish-brown somewhat tough and plastic gritt
silt loam. The material in this layer is moderately mottled with
brown, yellow, and gray. It is dense and compact but not hard.
From a depth of 13 inches to a depth of 26 inches, the material is
extremely plastic and tough heavy silty clay loam, highly mottled
with gray, yellow, and rust brown. In most places, bedrock occurs
at a depth of 86 inches, but in spots it lies within 24 inches of the
surface.

The shallow phase of Volusia silt loam has been derived from a
thin mantle of glacial till composed entirely of decomposed material
from the local underlying shales and sandstones. It occurs on level
or gently sloping areas and on the flat tops of some ridges. It is
most extensively developed in the towns of Urbana and Bradford, in
the eastern part of the county, and in the town of Cameron in the
central part. In common with other Volusia soils it has a low agri-
cultural value.

Dairying is followed to some extent on areas of this soil, and hay,
oats, and buckwheat are the most important crops grown. A large
prci)porfion of the total area has been abandoned and is growing up
to brush.

Erie gravelly silt loam.—The 8- to 10-inch surface soil of Erie
gravelly silt loam consists of gray moderately loose and friable gritty
silt loam with many angular sandstone fragments scattered over the
surface and throughout the soil. Below this layer and extending to
a depth of about 20 inches the material is gray gritty silt loam
mottled with brown and yellow blotches. The material in the upper
part of this layer is only moderately compact, but at a depth of 20
inches it is very hard and dense. The texture also becomes heavier
with depth. The lower subsoil layer, to a depth of 36 inches, is tight,
compact, tough, gritty silty clay loam, slightly mottled with yellow
and brown. Below a depth of 36 inches the material is largely un-
weathered gray or drab hard glacial till containing a high propor-
tifon of islandstone and shale fragmentis having a maximum diameter
of 8 inches.
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The characteristic feature of this soil, and the one distinguishing
i from the Volusia soils, is the alkaline character of the subsoil
which in many places contains enough free lime to effervesce with
dilute hydrochloric acid. The depth at which the material becomes
alkaline ranges from 1 to 4 feet. The “sweet” subsoil of Erie
gravelly silt loam makes it a better soil than the Volusia soils, espe-
cially for producing pasture grasses. No hardpan is developed close
to the surface in the Erie soils as in the Volusia soils, and the surface
soil may be somewhat deeper and more friable.

Erie gravelly silt loam occupies the more level and moderately
rolling uplands. It is typically developed north of the village of
Prattsburg and eastward from this place to Keuka Lake. Fair-
sized areas are mapped on the upland both north and south of
Canisteo River, in dle central part of the county. Here the subsoil
is distinctly more yellow than in the areas near Prattsburg.

The Erie soils have formed from the weathering of glacial-till
deposits derived from the local shale and sandstone rocks. The
calcareous character of the subsoil is inherited from this shale and
sandstone and is not caused by lime-bearing material transported
from another region. It is difficult to explain why areas of cal-
«careous material should be surrounded by the acid Volusia soils, but
the fact that such material exists is noticeable in its effect on the
vegetation growing on the soils. The mapped boundaries between
the Erie soils and the noncalcareous soils are arbitrary in some
places, owing to the irregularity of the areas in which the calcareous
material occurs and to the inadequacy of the methods used in testing
the soils in the field.

The physical characteristics of Erie gravelly silt loam limit its
agricultural use to a few crops. Where cultivated, timothy, oats,
and buckwheat are the main crops grown. The soil is too heavy
and too poorly drained for potatoes, and for the same reason it is
not a good clover soil. Because the downward movement of water
is retarded by the heavy compact subsoil the land dries out slowly
in the spring.

Nearly a,IF the Erie gravelly silt loam has been cleared of timber,
probably because the surface relief is favorable for farming opera-
tions, but a large proportion of the land has been abandoned.

A few areas contain sufficient angular sandstone and shale frag-
ments of a size large enough to be classed as stones.

Allis silty clay loam.—Allis silty clay loam has a 6- to 10-inch
surface soil of light-brown, yellowish-brown, or gray-brown heavy
silt loam or silty clay loam, which under cultivation tends to lump
and puddle, especially in the areas of heavier texture. The lighter
textured soil is fairly friable and mellow. The upper subsoil layer,
to a depth of about 22 inches, is compact, tight, and plastic (when
moist) silty clay loam or clay loam, the compactness and heavy
texture increasing with depth. This material is highly mottled
with gray, yellow, and rust brown. Below a depth of 22 inches
the material consists of practically unweathered shale which is
heavy in texture, dense, and highly mottled. The substratum of
unweathered shale occurs in most places at a depth of about 30

inches.
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Most areas of this soil have a level or flat surface relief, as a result
of which natural drainage is poor. As water cannot pass downward,
the soil is usually wet until late in the spring.

The Allis soils were formed from the weathering in place of the
underlying shales, although in some places there may have been a
very thin mantle of glacial drift.

Because it is thin, poorly drained, and strongly acid, this soil has
a low agricultural value. A large proportion of the total area is
abandoned land. Where utilized for crops, some timothy and buck-
wheat are grown, but the soil is better adapted to pasture than to
any other use. This is an inextensive and unimportant agricultural
soil in Steuben County.

Allis gravelly silt loam.—The surface soil of Allis gravelly silt
loam is light-brown, yellowish-brown, or grayish-brown gravelly silt
loam from 6 to 8 inches thick. The upper subsoil layer, to a depth
ranging from 18 to 24 inches, is gray, mottled with yellow and rust-
brown, heavy compact silty clay loam. In most places shale bed-
rock occurs within a depth of 3 feet. The content of shale fragments
on the surface and throughout the soil is large.

This soil has the same agricultural value and crop adaptations as
Allis silty clay loam. It is used largely as pasture land.

Allis gravelly silt loam, steep phase.—The steep phase of Allis
gravelly silt loam differs little from the typical gravelly silt loam,
except in the degree of slope. Soil of the steep phase has a lower
value. The land is too steep to cultivate and is subject to extensive
erosion.

PERMANENTLY WET SOILS

The group of permanently wet soils includes the Chippewa and
Norwich soils, which are of little agricultural importance. Some of
the less wet areas are utilized for pasture, but the largest acreage
is waste land and still supports a forest growth of second- and third-
growth softwoods.

These soils occur in low areas, depressions, and at the sources
of streams. They are characterized by dark surface soils, high in
organic matter, and by compact highly mottled subsoils. The Nor-
wich soils, which occur only 1n the southwestern corner of the county,
are distinguished from the Chippewa soils by their red color.

The texture of the surface soils of the members of both series is
variable. Although these soils are classed a silty clay loam, some
areas of silt loam and even loam occur. Most of the areas are grav-
elly or stony. Included in the Chippewa soils as mapped are small
patches of shallow muck underlain by heavy green or blue clay.

Chippewa gravelly silty clay loam.—The surface soil of Chippewa
gravelly silty clay loam is gray, dark-gray, or black silt loam or silt
clay loam, extending to a depth of 8 inches. It is underlain by dra
or gray highly mottled silty clay loam which extends to a depth of
24 inches. The mottling is rust brown, yellow, and light gray. The
lower part of this layer is compact and hard. The lower subsoil
layer is gray, compact, tight silty clay loam which is somewhat mot-
tled, but the mottling is not so intense as in the layer above. Scat-
tered over the surface and throughout the soil are various quantities
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of sandstone fragments, some of which exceed 10 inches in diameter.
Where tyﬁically developed this soil is acid throughout, but a few
acres in the northern part of the county, which show an alkaline
reaction, are included in mapping.

Chippewa gravelly silty clay loam occupies depressions, in asso-
ciation with Volusia, Fremont, and Mardin soils. It also occurs at
heads of draws and watercourses and along small streams.

Norwich gravelly silty clay loam.—Norwich gravelly silty clay
loam bears the same relation to the Cattaraugus soils that the Chip-
pewa soil bears to the Volusia, FFremont, Mardin, and other upland
soils. Norwich gravelly silty clay loam is a wet soil occurring in
depressions. It is a red soil and occurs in association with the better
drained soils of the same color. The 6- to 8-inch surface soil is com-
posed of dark grayish-brown, or decidedly pink in places, gravelly
silt loam or silty clay loam. Many sandstone fragments, some of
which are large enough to be classed as boulders, occur on the sur-
face and throughout the soil. The upper subsoil layer is mottled
compact heavy silt lonm which ranges from dark reddish brown to
pink in color and extends to a depth of about 24 inclies. Below this
depth the material is tight, compact, heavy silty clay highly mottled
with rust brown and gray. In some places bedrock lies within 4
feet of the surface.

This soil has little agricultural value except as pasture. Much of
the land still remains in forest. It is strongly acid throughout.

VALLEY SOILS

The soils of the valley group are variable in texture, drainage, and
color, owing in no small measure to the great variety of materials
from which they have developed and to the different processes by
which the materials were accumulated.

Owing to their diverse origin, development, and drainage, the val-
ley soils are widely different in their value and use for different
crops and under different farming methods. These soils, based on
their agricultural relationships, may be divided into the following
subgroups: Well-drained valley soils developed from materials de-

osited by glacial ice as glacial till, which include the Wooster and
innsing solls; well-drained valley soils developed from materials
accumulated as lake-laid sediments, outwash, or morainic deposits,
including the Chenango, Howard, Dunkirk, Groton, Otisville, and
Arkport soils; well-drained alluvial soils, including the Chagrin
and Tioga soils; imperfectly drained valley soils, including the
Caneadea, Middlebury, and Eel soils; and poorly drained valley
soils, including the Wayland and Holly soils.

WELL-DRAINED VALLEY SOILS FROM ICE-LAID DEPOSITS

The well-drained valley soils derived from ice-laid deposits occupy
an important place among the agricultural soils of the county. This
subgroup includes the soils of two series, the Wooster and Lansing.
The soils of the Lansing series are of small extent, but the Wooster
soils are extensively developed, especially in the northern and north-
western parts of the county. It is on the Wooster and Bath soils
that the extensive potato-growing industry has developed, as the
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medium textures, friableness, and deep, well-drained character of the
Wooster soils render them ideally adapted for potato production.
Not only potatoes but all other staple crops of the county are grown
with excellent results.

Many of the more prosperous farms are located on the Wooster
soils, and the buildings are in a better state of repair than on farms
on many other soils. A low proportion of abandoned land reflects
the agricultural value of these soils.

Wooster gravelly silt loam.—The 8-inch surface soil of Wooster
gravelly silt loam consists of brown, yellowish-brown, or grayish-
brown friable gravelly silt loam. The upper subsoil layer, to a depth
of about 26 inches, is brownish-yellow or greenish-yellow gravelly
silt loam or loam, which is friable and loose. The lower subsoil layer
is open and loose and is slightly heavier in texture than the material
above. The substratum to a great depth differs from the lower sub-
goil layer only in the degree of compaction, which increases with

epth.

The gravel in this soil consists of water-worn and angular frag-
ments of shale and sandstone, with different quantities of igneous
material. The gravel is composed predominantly of small frag-
ments, although many pieces are as much as 8 inches in diameter.
The size of the stone fragments increases with depth, the substratum
being stony rather than gravelly. In areas mapped in close associa-
tion with soils of the Bath series, all the gravel is composed of
angular shale and sandstone fragments.

The materials from which the soil has been derived are acid, there-
fore typically developed Wooster gravelly silt loam is acid through-
out. This soil is one that has been formed from the weathering of
deep deposits of glacial-till material consisting largely of decom-
posed material from the underlying rocks of the region, though
various amounts of crystalline materials may be present.

Typically developed Wooster gravelly silt loam in Steuben County
occurs on the lower slopes immediately above the valley floor and in
the valley proper on morainic deposits. The largest areas are in the
towns of Cohocton, Wayland, Dansville, and Fremont. This is
probably the best agricultural section of the county and is the sec-
tion where most of the potatoes are produced. Elsewhere, the soil
occu{ls as narrow strips along the lower slopes and as small isolated
patches,

Where typically developed, Wooster gravelly silt loam occurs on
areas with rolling or sloping surface relief. The broken and strongly
dissected areas have been separated as a steep phase.

Originally this soil was covered with a forest of hardwoods and
softwoods, but, owing to favorable soil and topographic conditions,
the land was rapidly cleared and brought under cultivation. The
only remaining forests are scattered wood lots composed of second-
and third-growth hardwoods.

The Wooster soils, because of their excellent physical characteris-
tics and fairlv wide distribution, rank among tge best crop soils in
the county. Dairying and potato growing are the important indus-
tries on these soils, and higher potato yields are obtained than on
any other soils. Timothy and clover, oats, corn, and buckwheat are
other important crops. Alfalfa is grown only now and then,
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although good success with this crop is possible when the soils are
limed, as all of them are acid.

Wooster gravelly silt loam, steep phase.—The important differ-
ence between Wooster gravelly silt loam and its steep phase is in
surface relief. The stecp phase occurs on slopes steep enough to
reduce the agricultural value of the land, and the surface relief is
rolling or rough. The soil is thinner, somewhat lighter in color, and
contains less organic matter than the typical soil. It is subject to
washing, and the cleared areas are gullied in places. A large acreage
of the steep land remains in forest, but where the land has been
cleared, it is used mostly for pasture, though the more favorably
located areas may be cultivated. The steep phase is of little impor-
tance agriculturally, because of its small extent.

Wooster gravelly loam.—Wooster gravelly loam has a 10-inch
surface soil consisting of grayish-brown and yellowish-brown loose
friable gravelly loam.” The upper subsoil layer is composed of pale-
yellow open and friable gritty fine sandy loam, extending to a depth
of about 24 inches. The lower subsoil layer is yellow gritty fine sandy
loam which is somewhat compact and hard. This material extends
to a great depth with no apparent change except in the degree of
comgaction, which increases with depth.

The gravel in this soil consists of angular and water-worn frag-
ments of shale and sandstone, together with an appreciable quantity
of igneous erratics. The surface soil contains a large quantity of
this gravel, especially the igneous materials. The amount of angular
material is greater in the lower subsoil layer, where pieces 8 or 10
inches in diameter are common,

Wooster gravelly loam has weathered from similar materials and
was deposited in the same manner as Wooster gravelly silt loam and
like that soil is acid throughout. The two soils do not differ essen-
tially in either topographic position or surface relief. Waooster
gravelly loam is mapped almost exclusively in the towns of Cohocton,
Dansville, Waylan(f, and Fremont, where it occurs in association
with other Wooster soils and soils of the Arkport and Fremont series.
It is an excellent agricultural soil, differing little from Wooster
gravelly silt loam in cropping characteristics.

Wooster gravelly loam, steep phase.—The steep phase of Wooster
gravelly loam is not important as an agricultural soil mainly because
of its small extent. Its profile characteristics are similar to those of
the typical gravelly loam, from which it differs only in topographic
position and surface relief.

Wooster stony silt loam.—Wooster stony silt loam has a surface
soil 8 or 10 inches thick, consisting of yellowish-brown or yellow
gritty friable silt loam. Scattered over the surface and throughout
the soil are numerous angular fragments of shale and sandstone,
many of which attain a size of 8 or-10 inches in diameter. The next
lower layer, extending to a depth of 24 inches, is pale-yellow gritty
loose and open graveﬁ loam or light silt loam. The lower subsoil
layer is only moderately compact to a depth ranging from 36 to 48
inches, below which the compaction increases with depth. This layer
of the subsoil is pale yellow with a somewhat green cast, and the
material has a gritty loam texture. The content of stone fragments
is somewhat greater in the lower subsoil layer than in the layers
above, and the individual fragments average larger.
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Wooster stony silt loam has been derived from deep deposits of
glacial-till material consisting of material derived from the decom-
posed local shale and sandstone bedrock. This soil differs from
‘Wooster gravelly silt loam and Wooster gravelly loam in that it con-
tains very little, if any, water-worn gravel or igneous erratics. It
resembles these two soils in that it is well drained in both the surface
soil and subsoil and is acid throughout the soil and the substratum.

Wooster stony silt loam occurs predominantly on slopes, though
in places it occupies the tops of low ridges. The surface relief
ranges from smooth to rolling. This soil occurs in association with
the Fremont, Mardin, and Lordstown soils, and also in association
with other Wooster soils. It is not so important agriculturally as
Wooster gravelly silt loam and Wooster gravelly loam, as it lacks
the inherent fertility of these two soils and does not respond so
readily to fertilization and good tillage.

Dairying is the leading industry on farms located on Wooster
stony silt loam. Hay, oats, buckwheat, and potatoes are the im-
portant crops grown. Mouch of the land remains in forest of second-
and third-growth hardwoods. More of the stony silt loam has been
abandoned than of the other Wooster soils.

Wooster stony silt loam, steep phase.—The steep phase of Wooster
stony silt loam is a soil of small extent and low agricultural value.
It differs from the typical stony silt loam only in the degree of
slope, which in the steep phase is so great as to prohibit the use of
farm machinery. The few cleared areas are used almost exclusively
for pasture.

ooster silt loam, calcareous phase.—Qccurring in association
with the Wooster soils, which are acid in reaction where typically de-
veloped, are areas with a neutral or alkaline subsoil. Such areas,
because of their small extent and because in all other characteristics
they resemble true Wooster soils, have been designated as Wooster
silt loam, calcareous phase.

The largest and most important area is in the town of Dansville
north of the village of Arkport. The soil also occurs in small scat-
tered patches along the Canisteo Valley.

This is a good agricultural soil, adapted to the same crops and
producing as high yields as Wooster gravelly loam and Wooster
gravelly silt loam. %ecause of the alkaline subsoil, the soil is espe-
cially well adapted to alfalfa, although at present very little is grown.

Lansing gravelly silt loam.—The 8-inch surface soil of Lansing
gravelly silt loam consists of brown or grayish-brown friable granular
silt loam containing many angular shale fragments and rounded
gravel. The upper subsoil layer, to a depth of about 15 inches, is
yellowish-gray or light-yellow gritty silt loam which is distinctly
more compact than the surface soil and contains many fine shale
fragments. The lower subsoil layer is yellowish-brown or drab
gritty silt loam faintly mottled with brown and yellow. The mate-
rial In this layer is moderately hard and compact in place, but it
crushes readily when broken out in lumps. An appreciable quan-
tity of fine gravel, consistin% of both rounded pebbles and dark
thin shale fragments, occurs throughout this layer. The substratum
is hard compact heavy silt loam, ranging from somewhat green to
drab in color.
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The surface soil is acid in reaction, but the subsoil is alkaline, in
many places containing enough lime to effervesce with dilute hydro-
chloric acid. The occurrence of the lime differs from place to place.
In some places it is close to the surface, and in other spots it is
absent or is present only in the lower part of the subsoil. This cal-
careous character has been inherited from the parent material.

Lansing gravelly silt loam has weathered from a mantle of glacial
till derived from the local underlying rocks which consist of black
thin-bedded shales, with here and there lenses of sandstone. This
soil is confined to a rather narrow belt bordering Keuka Lake Valley
and Keuka Lake. The surface relief is characterized by slopes rang-
ing from moderate to steep, and in some places the land is badly
gullied. This is an unimportant soil in the county, because of its
small extent. The most important crop produced on it is grapes.
Areas so steep that they Wouid be classed as nonagricultural in other
parts of the county are utilized along Keuka Lake for vineyards.
The more favorably located areas produce good crops of hay, oats,
buckwheat, and forage crops.

WELL-DRAINED VALLEY SOILS FROM OLD WATER-LAID DEPOSITS

This group of soils includes the acid Chenango and Otisville soils
and the alkaline Howard, Dunkirk, Arkport, and Groton soils, the
most important-agricultural soils in the valleys. Favorable soil char-
acteristics and favorable surface relief have allowed the development
of a successful diversified type of agriculture. These soils, with the
exception of the Dunkirk and Arkport, are characterized by brown
friable gravelly surface soils underlain by stratified deposits of sand
and gravel.

The Dunkirk soils have weathered from stratified deposits of silts
and clays laid down in still water. They are characterized by gravel-
free brown silty surface soils underlain by heavier textured, more
compact subsoils. The Arkport soils are closely allied to the Dun-
kirk soils, differing only in texture of the surface soil material which,
in the Arkport soils, is composed of sands and silts rather than silts
and clays.

The materials from which these well-drained soils have weathered
are derived largely from local shales and sandstones, together with a
variable content of foreign materials of both crystalline and cal-
careous character.

Chenango gravelly silt loam.—The 10-inch topsoil of Chenango
gravelly silt loam is brown, light-brown, or grayish-brown friable
loose moderately granular gravelly silt loam well supplied with or-
ganic matter. The upper subsoil layer is yellowish-brown or yellow
gritty silt loam which is slightly compact and contains only a moder-
ate amount of gravel. This layer varies in thickness, extending from
a depth of 10 inches to a depth ranging from 20 to 30 inches. Under-
lying this is a layer of dark-brown or coffee-brown gravel and sand,
which is somewhat plastic when moist, with the interstitial spaces
filled with coarse sandy material. The lower limit of this material
is uneven, irregular tongues running down to a depth of 4 feet.
The substratum consists of sand and gravel usually stratified at the
lower depths.
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Some variations occur within the Chenango soils, but the soils
as a whole are essentially similar in regard to their layered arrange-
ment and the composition of their soil material. Throughout the
Cohocton Valley and in the northern and western parts of the county,
a fair proportion of the gravel below a depth ranging from 6 to 8
feet is composed of limestone.* This material was brought in from
the north and is present only in the valleys of the southward-flowing
streams. The layer of rich-brown gravel and sand is absent in the
Chenango soils mapped along Canisteo and Tioga Rivers, and the
yellow subsurface soil is not so strikingly developed.

Streams emerging from hills form characteristic deposits which
are similar to terraces in their layered arrangement and material.
These alluvial fans have been included with Chenango gravelly silt
loam, although the gravel is more angular and shows less stratification
than that in typically developed Chenango soils. The soil of the
fans is also lighter textured at the upper extremities, the fine ma-
terial having been carried farther down into the main valley.

Chenango gravelly silt loam is one of the more important crop
soils in Steuben County and has greatly influenced the agricultural
development. It is very productive, and, as it occurs in the valleys,
has the advantage of favorable climatic conditions. The good drain-
age, smooth surface relief, and the ease with which the land can be
prepared, makes it adapted to all crops commonly grown in the
county.

The most important crops are corn, beans, clover, alfalfa, and
potatoes. Practically all the beans grown in the county are grown on
the Chenango soils. “Alfalfa grows well even though the soil is acid.
The roots of alfalfa are probably able to reach the lime, where it
occurs at a depth of about 6 feet below the surface. Potatoes are
well adapted to this soil, but they are not grown to the extent they
are on the Wooster and Bath soils, possibly because blight is more
prevalent in the valleys.

Chenango silt loam.—Chenango silt loam, although not extensive,
is probably the best soil of the ahenango series in %beuben County.
The color and general soil characteristics are similar to those of the
other Chenango soils, particularly Chenango gravelly silt loam. It
differs from this soil mainly in that it has a comparatively gravel-
free upper soil and averages 3 feet to bedded gravel, whereas in the
other Chenango soils, bedded gravel averages 1 foot closer to the
surface.

This soil occurs on the terraces of Chemung River near Corning
The excellent structure of the soil, together with the greater depth
to gravel, makes it more retentive of moisture than the other
Chenango soils. Besides the crops commonly grown on the Chenango
soils, this soil is successfully used for tobacco.

Chenango gravelly loam.—The topsoil of Chenango gravelly loam,
to a depth of about 8 inches, is dark-brown gravelly loam rather
high in organic matter and moderately granular. This layer con-
tains a high percentage of rounded gravel, ranging up to 2 inches
in diameter, composed mostly of shale and sandstone, with an occa-
sional crystalline rock. The upper subsoil layer, extending to a

1 The Chenango sofls which contain lime nmterial in the substratum are not typical.
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depth of 20 inches, is brownish-yellow or yellow slightly compact.
gravelly silt loam or loam. This layer is composed mostly of small
gravel with the interstitial spaces filled with the finer material. The
lower subsoil layer, between depths of 20 and 48 inches, is grayish-
yellow gravelly loamy sand which is very loose and open, with
streaks and tongues of the yellow upper subsoil layer penetrating it
to different depths. The material underlying this layer is loose
porous unassorted gray or drab sand and gravel, which may be
stratified in places above a depth of 6 feet and is everywhere
stratified below this depth.

Areas of this soil are level or slightly rolling and in a few places
occupy some gentle slopes. The soil occurs mainly in the north-
western part of the county.

The crops grown, yields, and utilization of this soil are essentially
the same as on Chenango gravelly silt loam, with possibly a some-
what larger acreage of potatoes being grown on the gravelly loam.
These two soils are the principal agricultural soils of the Chenango
series in the county, both as regards productivity and extent,

Chenango loam.—The 8-inch surface soil of Chenango loam is
light-brown, yellowish-brown, and in places grayish-brown friable
and loose loam or gravelly loam. The upper subsoil layer, to a
depth of 15 or 18 inches, is yellowish-brown or yellow gravelly loam
which is slightly more compact than the surface soil but still friable.
The lower subsoil layer is composed of brownish-gray or gray partly
weathered stratified deposits of sand and gravel.

This soil consists primarily of outwash and alluvial-fan deposits
and may have a rather large quantity of angular stone fragments
scattered over the surface and throughout the soil. The material is
porous and open, and crops are inclined to suffer from lack of mois-
ture during dry seasons. Chenango loam is inferior in productive
capacity to most of the other Chenango soils. It occurs only in the
southern part of the county.

Chenango fine sandy loam.—Chenango fine sandy loam is very
similar to Chenango gravelly loam and Chenango gravelly silt loam,
differing only in two minor characteristics. The surface soil of
Chenango fine sandy loam contains less gravel than either of the other
two soils, and the texture is somewhat lighter, but the upper subsoil
Iayer and the gravel substratum are similar. The agricultural use
of the three soils is similar. Chenango fine sandy loam is a soil
of small extent and is not very widel gistributed. It occurs mainly
in small scattered areas in tﬂe southern part of the county along
Canisteo River and Tuscarora Creek.

Chenango very fine sandy loam.—Chenango very fine sandy loam
is essentially the same as Chenango fine sandy loam. The surface
soil contains only a small quantity of gravel and has a somewhat
heavier texture, verging on a loam. In profile characteristics, agri-
cultural value, and crop adaptations the two soils are identical. The
very fine sandy loam occurs in a large area just south of Arkport
and in a smaller area east of Wayland.

Chenango gravelly sandy loam.—The surface soil of Chenango
gravelly sandy loam, which averages about 8 inches in thickness, is
brown or grayish-brown loose and friable gravelly sandy loam.
The material, between depths of 8 and 20 inches, is pale-yellow or
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yellowish-gray loose porous gravelly sandy loam overlying drab or
gray unassorted gravel and sand. The gravel is composed of both
water-worn and angular material. Unlike Chenango gravelly silt
loam and Chenango gravelly loam, the substratum 1s entirely free
of limestone material.

Small areas of Chenango gravelly fine sandy loam are included
with this soil as mapped. The distinctive feature of these areas is
the high content of large gravel scattered over the surface, some of
which are 8 or 4 inches in diameter. These cobblestones occur in
sufficient quantities to interfere with cultivation, and they tend to
accentuate a droughty condition characteristic of this soil during
seasons of low rainfall.

Chenango gravelly sandy loam occupies level or gently sloping
high terraces and occurs almost exclusively along Canisteo River.
It is not so good a soil as the Chenango soils previously described,
being somewhat too loose and open, which contributes to a droughty
condition during dry seasons, but it produces good crops of fodder
corn, beans, and, when limed, a good growth of alfalfa.

Howard gravelly silt loam.—The surface soil of Howard gravelly
silt loam consists of a layer of brown, grayish-brown, or dark-brown
friable mellow gravelly silt loam about 8 inches thick. The upper
subsoil layer, extending to a depth of 18 inches, is yellow or yellowish-
brown gritty silt loam which is more compact than the surface soil
and contains a smaller quantity of gravel. The next lower layer,
which is variable in thickness, but, where typically developed, ex-
tends to a depth of 36 inches, is a reddish-brown or buff mixture
of silt, sand, and gravel, which is distinctly plastic when moist. The
lower subsoil layer consists of stratified sand and gravel beds, with
some stones of cobble size. In all places lime is present immediately
below the reddish-brown plastic layer, and in areas lacking such a
layer lime usually occurs in the upper subsoil layer. A large pro-
portion of the material composing the stratified beds of gravel and
sand occurring at the lower depths is limestone, and the remainder
is shale and sandstone, together with a small quantity of crystalline
material. The limestone has all been washed out of the surface soil
and upper subsoil layers, leaving the shaie and sandstone material.

Howard gravelly silt loam is developed most extensively through-
out the Cohocton Valley and near Howard. It occurs in association
with the Groton soils, from which it differs mainly in surface con-
figuration. The area mapped near Howard is the largest single body
of this soil in the county and represents an old delta deposit formed
during glacial times. Besides this method of deposition, the Howard
soils were formed as terraces and outwash plains. It is somewhat
difficult to separate these soils from the Chenango soils, as the only
distinction between them is based on the depth at which calcareous
material appears,

The surface relief of Howard gravelly silt loam is flat, slightly
undulating, or rolling, and this, together with its characteristics as
a soil, makes it one of the best agricultural soils of the county. It is
especially well adapted to the production of alfalfa. The most
important crops grown are beans, alfalfa, silage corn, and potatoes.

Some variations may occur within this soil. The reddish-brown
plastic layer may be only faintly developed or entirely lacking. This
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particular characteristic is most strikingly shown in the large area
east of Howard and is absent from the areas mapped throughout
Cohocton Valley.

Howard gravelly loam.—Howard gravelly loam, with the exception
of the texture of the surface layer, which is somewhat lighter, is
identical with Howard gravelly silt loam. The materials from
which it has been derived and the methods by which these materials
were deposited are similar. It has the same crop adaptations and
yields are as high as on Howard gravelly silt loam.

Howard gravelly loam occurs in close association with the Groton
and Dunkirk soils. It is most extensive in the northern and north-
western parts of the county throughout the towns of Cohocton, Way-
land, Dansville, and Fremont.

Howard fine sandy loam.—Howard fine sandy loam has a 6-inch
topsoil of brown or grayish-brown fine sandy loam which is loose,
friable, and granular, and contains only a small quantity of gravel.
The upper subsoil layer, extending to a depth of 24 inches, is yellow
loamy fine sand with an open porous character and a small content
of fine gravel. The color of this layer grades from rust brown
at a depth of 6 inches to pale yellow at a depth of 24 inches. Be-
tween depths of 24 and 36 inches the material consists of light-
yellow compact and moderately hard very fine sandy loam. It
changes at a depth of 36 inches to reddish-brown or buff gravelly
loam which is compact, hard, and somewhat cemented by silty ma-
terial. The material in this layer is decidedly plastic when moist.
Below a depth of 48 inches are stratified beds of unweathered sand
and gravel. Like Howard gravelly silt loam, much of the material
at the lower depths is limestone.

In method of deposition, topographical position, surface relief,
and agricultural adaptations, this soil is similar to Howard gravelly
loam and Howard gravelly silt loam. It is not so widely distributed,
however, occurring only north of Atlanta, adjacent to the county line,
and southward from Wayland to Stephens Mills and Arkport.

Arkport fine sandy loam.—The surface soil of Arkport fine sandy
loam consists of a 4- to 6-inch layer of grayish-brown loose friahle
moderately granular fine sandy loam. The upper subsoil layer, ex-
tending to a depth of 20 inches, is yellowish-brown slightly compact
fine sandy loam containing a higher percentage of sand than the
surface soil. Immediately below this layer 1s reddish-brown or
dark-brown material which is heavier in texture and more compact
than the surface soil, and is slightly plastic when moist. The depth
of this layer is variable but where typically developed extends to
about 3 feet. The substratum consists of light-gray or yellowish-
gray fine sand containing a few rounded gravel and showing some
lamination. Stratified beds of different-textured sands may be pres-
ent in this soil at the lower depths.

The surface soil and upper subsoil layer are acid in reaction, but
immediately beneath the reddish-brown layer free lime is present.

The Arkport soils have been derived from deposits laid down in
shallow water. Erosion has rendered the surface relief rolling or
irregular, though level or moderately undulating areas occur in
places.
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Arkport fine sandy loam ranks high as an agricultural soil. Tim-
othy and clover, potatoes, corn, and oats are the most important crops
grown. Because of the alkaline character of the subsoil, this soil
is well adapted to alfalfa. During dry years the Arkport soils may
be somewhat droughty because of their light texture, friability, and
open structure.

"This soil is not widely distributed. It occurs in the section extend-
ing south from Wayland to Hornell.

Arkport fine sandy loam, steep phase.—The steep phase of Ark-
port fine sandy loam represents a topographic condition rather than
a soil difference. The badly eroded areas with steeply rolling or
rough surface relief have been separated from the more level areas
of Arkport fine sandy loam and designated as a.steep phase. Aside
from the loss of the surface soil, the profile characteristics are es-
sentially the same as those of the other Arkport soils.

The agricultural value of the steep areas is low, as machinery
cannot be used to advantage. The cultivated land tends to wash
badly, consequently most of the cleared areas are used for pasture.
Part of the land still remains in forest.

Arkport gravelly loam.—Arkport gravelly loam has a 6-inch sur-
face soil consisting of grayish-brown friagle loose gravelly loam
underlain to a depth of 18 inches by yellowish-brown slightly hard
and compact gravelly fine sandy loam or loam. The material in
the next lower layer is reddish brown, gritty, and somewhat heavier
in texture than the overlying material. The substratum is light-
colored fine or medium sand having a laminated structure.

With the exception of a higher proportion of gravel in this soil,
it has the same profile characteristics as Arkport fine sandy loam.
The gravel is composed, predominantly, of fine water-worn frag-
ments of shale and sandstone, and it contains a few limestone and
crystalline pebbles.

"This soil has the same surface relief as Arkport fine sandy loam,
and its agricultural adaptations are similar.

Dunkirk silt loam.—The surface soil of Dunkirk silt loam, to a
depth of 8 inches, consists of grayish-brown or brown loose friable
silt loam containing a small quantity of fine gravel. Below this
and extending to a depth of 18 inches, the material is yellow or
yellowish-brown gritty silt loam which becomes somewhat compact
in the lower part of the layer. The subsoil is reddish-brown sil(tiy
clay loam which is only moderately compact and, on drying, tends
to break into vertical columns. From a depth of 30 inches down-
ward is reddish-brown or dark-brown compact and hard gritty
silty clay loam which in most places contains enough free lime to
effervesce with dilute hydrochloric acid. Stratified beds of fine sand,
silt, and clay commonly occur at the lower depths of this soil.

The soil mapped as Dunkirk silt loam between Bath and Ham-
mondsport differs somewhat from that described. It has been de-
rived from lake-laid sediments, but, in general, the material is more
drab or gray than typical Dunkirk silt loam. A few rounded gravel
are scattered over the surface and throughout the soil. The surface
soil is a good silt loam, but the subsoil carries a rather large per-
centage of fine sand and very fine sand. In method of deposition
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layered arrangement, and agricultural adaptations, this variation
is identical with the typical soil.

Dunkirk silt loam has a level or gently rolling surface relief.
Originally it constituted smooth terraces, but erosion has removed
much of the material, with a consequent change in surface
configuration,

This soil produces good crops of timothy, clover, oats, and corn,
but it is not adapted to the production of alfalfa. Because of the
high water-holding capacity of the soil, heaving is likely to occur.
On the areas between Bath and Hammondsport, large quantities of
grapes are produced.

Dunkirk silt loam is a soil of small extent. Aside from the areas
between Bath and Hammondsport, it occurs only in the northwestern
corner of the county southwest of Wayland.

Dunkirk silt loam, rolling phase.—There is no essential difference
between the profile characteristics of the rolling phase of Dunkirk
silt loam and the typical soil, except that the surface soil of the roll-
ing phase may be somewhat heavier in texture, approaching a silty
clay loam. Land of the rolling phase has been so severely eroded
that the surface relief is steeply rolling or rough, with deep narrow
gullies. This characteristic precludes the possibility of cropping the
land. Consequently, the cleared areas are utilized entirely as pasture.
Land of this phase is unimportant agriculturally because of its small
extent,

Groton gravelly loam.—The 8-inch surface soil of Groton gravelly
loam is brown or grayish-brown gravelly loam. The upper subsoil
layer, extending from a depth of 8 inches to a depth ranging from
24 to 30 inches is yellowish-brown or brown fine sandy loam contain-
ing a high percentage of fine gravel. The material in this layer
is slightly more compact than the surface soil, but it is loose and
friable. Below this layer the subsoil becomes a mass of loose cal-
careous sand and gravel. The gravel of the substratum is composed
of rounded shale and sandstone fragments, in addition to a rather
large quantity of limestone and a few crystalline fragments. In
only a few places does the gravel occur in sufficient quantities to in-
terfere with cultivation. ]%ecuuse of the loose porous character of
the soil and the gravel substratum, drainage is excessive in many
places.

This soil is not important agriculturally, because of its rough un-
even surface relief and rather small extent, but good crops of pota-
toes, corn, clover, and beans are grown on the smoother areas. It is
an excellent alfalfa soil, the loose porous character and calcareousness
of the subsoil rendering the land ideally adapted to this crop.

Groton gravelly loam has weathered from materials deposited by
water flowing from melting glaciers. The surface relief is charac-
teristically of a kame and kettle character. The soil occurs in close
association with the Wooster and Howard soils.

Groton fine sandy loam.—Groton fine sandy loam differs from
Groton gravelly loam in having less gravel in the upper 3 feet of the
soil. The surface soil is 6 or 8 inches thick and consists of brown or
yellowish-brown fine sandy loam containing little, if any, gravel.
It is underlain, to a depth of 18 inches, by material of the same tex-
ture but of rust-brown color. The material between depths of 18 and
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36 inches is light yellowish-brown fine sand. Below a depth of 36
inches free lime is present. The substratum consists of stratified
deposits of gravel and sand, much of which is limestone.

The surface relief and crop adaptations of Groton fine sandy loam
are similar to those of Groton gravelly loam.

Otisville gravelly loam.—Otisville gravelly loam has an 8-inch
surface soil consisting of grayish-brown loose open and friable grav-
elly loam. This is underlain to a depth of 20 inches by yellow gritty
gravelly silt loam or loam which is more compact than the surface
soil. The lower subsoil layer and substratum consist of mixed sand
and gravel, showing stratification in the lower depths.

The gravel in this soil is composed chiefly of water-worn frag-
ments of shale and sandstone, together with a few fragments of
crystalline material. Limestone material is lacking to a depth rang-
ing from 8 to 10 feet, but below this depth limestone may be present
or the material may be sufficiently calcareous to react with dilute
hydrochloric acid. The characteristic feature of Otisville gravelly
loam, and that which distinguishes it from Groton gravelly loam, 1s
the lack of limestone in the upper 8 feet. In all other respects the
two soils are similar.

Otisville gravelly loam occupies morainic areas of a kame and
ketile configuration, and most of the land is too rough to have much
agricultural value except for pasture. Some of the smoother areas
are cultivated, but only moderate crop yields are obtained. Beans,
timothy, clover, and potatoes are the crops commonly grown. The
soil, in general, because of its open porous character and excessive
drainage, is too droughty for successful crop production.

Otisville gravelly loam, because of its small extent and low agri-
cultural value, is of little agricultural importance in Steuben County.
It occurs in association with the Groton and Wooster soils. The
separation from the Groton soils is arbitrary in some places.

WELL-DRAINED ALLUVIAL SOILS

The well-drained alluvial soils are members of the Chagrin and
Tioga series. Although subject to overflow they are rated as the
most productive soils in the county. The Chagrin soils are alkaline
from the surface downward, and the Tioga soils are acid. In other
respects, such as method of deposition, surface relief, and topo-
graphic position, they are similar.

These are excellent soils, especially well adapted to timothy, clover,
silage corn, tobacco, and small grains. Higher yields of these crops
are obtained than on the soils of any other group. Dairying is the
principal industry followed on farms located on these soils, and
tobacco is grown almost exclusively on the Chagrin and Tioga soils.

Chagrin silt loam.—The surface soil of Chagrin silt loam, to a
depth of 10 inches, is brown, grayish-brown, or dark-brown friable
granular silt loam containing a good supply of organic matter. The
u]i‘)per subsoil layer, to a depth of 24 inches, is light-brown or yellow-
ish-brown silt loam which 1s slightly compact and somewhat heavier
in texture than the surface soil. 'The lower subsoil layer is light
brown or grayish brown, is more compact than the layers above,
and ranges in texture from sandy loam to silty clay. Where the
material in this layer approaches silty clay in texture it is usually
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mottled yellow and brown. The substratum consists of stratified
beds of sand, silt, and gravel, the gravel occurring within 3 feet of
the surface.

The texture of the surface material of Chagrin silt loam is some-
what variable. Spots having a fine sandy loam texture are rather
widely distributed throughout this soil. Some areas contain rather
large quantities of small water-worn gravel scattered over the surface
and throughout the surface soil.

All the 6lmgl'in soils have alkaline subsoils and in many places are
alkaline from the surface down. In places they contain enough free
lime to eftervesce with dilute hydrochloric acid.

The Chagrin soils represent recent alluvial material deposited by
streams, and they are being constantly added to when overflows
occur. The surface relief is level or flat.

Chagrin silt loam is the most important and widely distributed
Chagrin soil in the county. Where drainage is good this soil ranks
high agriculturally. Excellent yields of hay, silage corn, and small
grains are obtained. Alfalfa can be successfully grown. Where
drainage 1s imperfect the soil furnishes excellent pasture. Most of
the land has been cleared, although a few patches of second-growth
forest occur.

Chagrin silt loam, high-bottom phase.—The high-bottom phase of
Chagrin silt loam has a profile similar to that of typical Chagrin silt
loam. It differs only in topographic position. Where typical Cha-
grin silt loam occupies a first-bottom position and is subject to over-
flow, the high-bottom phase occurs one level above the stream and is
seldom, if ever, overflowed. The high-bottom phase is somewhat
older than the typical silt loam. It formerly occupied a first-bottom
position, but the strenms have cut deeper and left it in a low-terrace
position.

Soil of the high-bottom phase, as a whole, is probably better
drained than the typical silt loam, but it is not so 1mportant agri-
culturally hecause of its small extent. It has a level or gently undu-
lating surface relief and usually occurs in positions intermediate
between the Chenango soils and typical Chagrin silt loam.

Chagrin silt loam, dark-colored phase.—The dark-colored phase
of Chagrin silt loam is very small in extent. It differs from typical
Chagrin silt loam mainly in the higher amount of organic matter
present, which accounts for the darker color of the surface soil. In
places the dark-colored soil is composed of a layer of mineral soil of
different thicknesses, overlying organic deposits. Land of this kind
is unimportant agriculturally and is utilized largely as pasture land.

Chagrin loam.—Chagrin loam occurs as narrow strips along the
minor stream courses. It has a comparatively high water table and
is subject to frequent overflow. It consists of a 20-inch layer of
brown alkaline loam or gravelly loam, overlying sand and gravel.

This is a very inextensive soil occurring only in the northern
part of the county. Because of its occurrence as narrow strips and
the frequency of overflows, the land is used exclusively for pasture.

Tioga silt loam.—The 6-inch surface soil of Tioga silt loam con-
sists of light-brown or dark-brown (when moist) friable silt loam.
The upper subsoil layer, between depths of 6 and 18 inches, is yellow-
ish-brown loose and mellow silt loam which is slightly compact in the
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lower part. Between depths of 18 and 48 inches, the material 1s
light-brown, grayish-brown, or brown slightly compact silt loam or
silty clay loam, in places faintly mottled. Below a depth of 48
inches the material may consist of stratified beds of sand and gravel.

Tioga silt loam occurs along Tioga and Chemung Rivers and their
tributaries in the southern and southeastern parts of the county. It
is a good agricultural soil, producing excellent crops of timothy,
clover, silage corn, small grains, and tobacco. Practically all the
tobacco produced in the county is grown on this and other Tioga
soils. The imperfectly drained areas are utilized as pasture.

In some places an appreciable quantity of gravel occurs over the
surface an&) through the surface soil. These areas have not been
sepalx;ated as a distinct soil but are shown on the map by gravel
symbols.
yTioga silt loam, high-bottom phase.—The high-bottom phase of
Tioga silt loam represents an older soil condition than typical Tioga
silt loam. The soil was deposited in the same manner and is com-
posed of similar materials, but since the time it was laid down, the
streams have cut deeper, forming a bottom at a lower level and leav-
ing the former bottom land as a low terrace.

%roﬁle characteristics are, in the main, similar, except that the
high-bottom phase is entirely free of mottling in the lower part of
the subsoil, indicating a better drained condition. The high-bottom
phase is not subject to overflow and, on the whole, is somewhat su-
perior to the typical soil. Areas of this soil are mapped along the
Tioga and Chemung Rivers and other streams in the southern part
of the county.

Tioga fine sandy loam.—Tioga fine sandy loam is essentially the
same as Tioga silt loam, differing from that soil only in texture of
the surface layer. The fine sandy loam occurs immediately adjacent
to the stream channels and may be overflowed more frequently than
the silt loam. Hence a greater proportion of the fine sandy loam
1s in pasture. Aside from this, the crop adaptations of the two soils
are similar.

IMPERFECTLY DRAINED VALLEY SOILS

Im{)erfectly drained valley soils are represented by the Caneadea,
Middlebury, and Eel soils, The Caneadea soils, occupying a terrace
position, have little significance in the agriculture of the county
pecause of their very small extent. The Middlebury and Eel soils
are first-bottom soils, characterized by brown friable and granular
surface soils underlain by material slightly heavier in texture and
more compact. As first-bottom soils ﬁley are subject to overflow,
but overflow occurs only at infrequent intervals and does not detract
much from the agricultural value of these soils.

Caneadea silty clay loam.—The 10-inch surface soil of Caneadea
silty clay loam is yellowish-brown or grayish-brown silty clay loam,
with a few rounded gravel on the surface. In cultivated fields the
surface soil is usually lumpy because of the heavy texture of the mate-
rial. The lower part of this layer may have a more gray cast and be
faintly mottled with yellow and brown. The upper subsoil layer,
to a depth of about 20 inches, is compact tight clay loam with a gray
cast, mottled with yellow and brown. The material, on drying, tends
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to crack into vertical columns. The lower subsoil layer, ranging 1n
depth from 20 to 60 inches, may be stratified beds of silt and clay,
which are tight and dense and of a gray or cream color. In some
places, more notably in the southwestern part of the county, this
material may rest on glacial till at different depths. The lower part
of the subsoil of Caneadea silty clay loam is alkaline and in many
places contains enough free lime to effervesce with dilute hydrochloric
acid.

Caneadea silty clay loam in Steuben County is very small in extent
and is not important agriculturally. The heavy texture of the sur-
face soil and subsoil makes the soil best adapted to hay and grain
crops. Surface drainage is only fair, and the heavy dense subsoil
impedes the downward movement of moisture.

ganeadea silt loam.—The 10-inch surface soil of Caneada silt
loam is composed of friable and somewhat granular gray silt loam.
Scattered over the surface are a few angular and rounded gravel.
The upper subsoil layer, to a depth of about 22 inches, is hard and
compact gritty silt loam having a drab base color mottled with yel-
low, rust brown, and gray. It contains a few angular and sub-
angular stone fragments of both local and foreign materials.
Between depths of 22 and 30 inches the material is less compact and
hard, only slightly mottled, and somewhat lighter in texture. The
lower subsoil layer, between depths of 30 and 48 inches, is cream-
colored silt which is compact and dense and contains free lime. In
some places, below a depth of 30 inches, the material consists of
alternate layers of silt and clay.

A variation from the soil described occurs between Grove Springs
and Keuka on the eastern shore of Keuka Lake. Here the surface
soil may be gray-brown or red; the subsoil, between depths of 18
and 30 inches, is reddish-brown gritty silty clay loam, which is
tight, compact, and slightly mottled in some places; and the lower
part of the subsoil may be greenish-gray or drab gritty loam lacking
the compaction of the layer above. Lime concretions occur in this
layer in places. This material, like typical Caneadea silt loam, has
been derived from lake-laid sediments, but it differs from the typical
soil in color.

Caneadea silt loam is all under cultivation and is used mainly for
hay, small grains, and pasture. This heavy-textured soil with
imperfect drainage is practically limited to such crops. Caneadea
silt loam along Keuka Lake is used to a small extent for vineyards.
The soil is small in extent and not important agriculturally.

Middlebury silt loam.—The surface soil of Middlebury silt loum
is light-brown or grayish-brown friable silt loam grading into
yellowish-brown material of similar texture, which is faintly
mottled with rust brown and yellow and shows some compaction.
Between depths of 15 and 30 inches is tough, compact, and dense
smooth silt loam, highly mottled with yellow, gray, and brown,
underlain by reddish-brown, gray, and yellow mottled tightly com-
pact silt loam which extends to 2 depth of about 40 inches. The
substratum consists of gray loose sand and gravel, which are strati-
fied in some places. The gravel is composed almost entirely of
shale and sandstone, with an occasional crystalline erratic. This
soil is acid to a depth exceeding 5 feet. Below this depth, part of
the gravel may be composed of limestone,
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This soil is essentially the same as Middlebury silt loam, high-
bottom phase, in all characteristics of the soil profile. It differs
only in the topographic position which it occupies. It is a first-
bottom soil and as such is subject to flooding at irregular periods.
Crop adaptations are similar to those of the high-bottom phase.

Typical Middlebury silt loam is not so important agriculturally
as tKe high-bottom pgase, because the total acreage mapped is less.
The typical-silt loam occurs in the flats along Tioga, Canisteo, and
Chemung Rivers in the southeastern part of the county.

Middlebury silt loam, high-bottom phase.—Middlebury silt loam,
high-bottom phase, has a level or flat surface relief and, as the
name indicates, occupies a position intermediate between the ter-
races and first bottoms. In some places it occurs in situations
similar to those of the Chenango soils, and as such would be classed
as.iz true terrace, but it lacks the profile development of the Chenango
soils.

Surface drainage of this soil is imperfect, and the heavy tight
subsoil retards the downward movement of water. These factors
limit the agricultural use of the soil to hay and pasture, although on
some of the better-drained areas fair yields of silage corn and oats
are obtained.

Middlebury silt loam, high-bottom phase, is a rather recent allu-
vial deposit formed through the normal development of the valleys.
Where it occurs in close association with the Chenango soils, the
material was deposited in the same manner and is merely an im-
perfectly drained low terrace.

This soil, although somewhat small in extent, is important agri-
culturally in the section of the county in which it is developed. It
occurs mainly along Cohocton and Chemung Rivers.

Middlebury silty clay loam.—The surface soil of Middlebury silty
clay loam, to a depth of 8 or 10 inches, is dark-gray or black silty
clay loam high in organic matter. The upper subsoil layer, between
depths of 10 and 15 inches, is gray or yellowish-gray compact silty
clay loam. The lower subsoil layer is dense and tough gray or
bluish-gray clay loam.

This soi1l has a lower agricultural value than any of the other
Middlebury soils. It is too wet for the production of crops and is
used exclusively for pasture. It occupies a first-bottom position.
Like the other Middlebury soils it is acid in reaction.

Eel silt loam.—Eel silt loam is the best drained member of the
Eel series. It has a brown or dark-brown friable silt loam surface
soil underlain, to a depth of 24 inches, by yellowish-brown dense silt
loam. The lower subsoil layer consists of light-brown silty clay
loam highly mottled with BH}(,)W and rust brown.

This soil occurs in first-bottom positions in close association with
the Chagrin soils, and its cropping characteristics are very similar
to those soils. The total acreage of Eel silt loam mapped in the
county is small. The soil is practically confined to a small area
north of Hornell, and another along Stephens Creek south of
Howard.

Eel silt loam, high-bottom phase.—The 8-inch surface soil of
the high-bottom phase of Eel silt loam consists of grayish-brown or
dark-gray gritty loam or silt loam, which is friable, granular, and
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high in organic matter. This material changes abruptly from gritty
sandy loam to fine sandy loam which is moderately compact and
highf’y mottled with rust brown and yellow on a gray base. This
upper subsoil layer extends to a depth of about 20 inches. Between
depths of 20 and 30 inches is gray loamy sand which is compact
and tight (becoming very hard when dry), with patches of yellow
mottled material unevenly distributed throughout the layer. A
variable, though usually small amount, of fine gravel occurs in this
layer. The lower subsoil layer, from a depth of 30 inches down-
ward, is gray, mottled with yellow, heavy loam or silt loam, which
is dense and tight. Thin lenses of sand and clay occur in some
places. The subsoil is everywhere alkaline, and in places the soil
18 ““ sweet ” from the surface down.

The high-bottom phase of Eel silt loam occurs in a low-terrace po-
sition, generally in association with Caneadea soils. Surface drain-
age is not everywhere good, and open ditches are necessary to remove
the excess water.

This soil is not important agriculturally, mainly because it is so
small in extent. An area lies south of Wayland, and small areas
occur from this point south to Canisteo.

This soil is utilized entirely as hay and pasture land. The Eel
soils are intermediate in degree of drainage between the Chagrin
and the Wayland soils. They are not so well drained as the Chagrin
soils and somewhat better drained than the Wayland soils. The
high-bottom phase of Eel silt loam is the most important soil of the
Eel series in the county. Like the Wayland soils it is alkaline in
reaction.

Eel silt loam, dark-colored phase.—The topsoil of the dark-colored
phase of Eel silt loam is 8 inches thick, and it consists of gray, dark-
brown, or black friable silt loam which is high in organic matter.
The upper subsoil layer is grayish-brown somewhat compact silt loam
mottled with yellow and rust brown. The lower subsoil layer is
mottled yellow and grayish-brown silty clay loam having a slight
content of small gravel.

This soil, in the main, represents a first-bottom condition along
some of the small streams, although in places it occurs just at the
base of some of the valley slopes. It is imperfectly drained, and in
places water sometimes covers the surface. The land is of no great
mmportance agriculturally, as only a small total area is mapped. Itis
utilized for pasture, hay, and market-garden crops.

Eel clay loam.—Eel clay loam is essentially the same as Eel silt
loam, except in the texture of the surface soil which is distinctly
heavier. It occupies a topographic position intermediate between the
high-bottom phase and the silt loam. It is not important agricul-
turally because of its very small extent.

POORLY DRAINED VALLEY SOILS

The group of poorly drained valley soils includes soils of the Way-
land and Holly series. These soils have dark silty surface soils high
in organic matter and underlain by heavier textured highly mottled
subsoils. The degree of drainage varies, as evidenced by areas rang-
ing from only a mottled condition, indicating poor drainage, to those
which are perennially swampy.
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Most of these soils occupy first-bottom positions and represent
recent alluvial deposits. They are widely distributed over the county
as narrow belts along streams and as depressions that receive seepage
water from higher levels.

The total acreage of poorly drained valley soils is not great. Con-
sequently, the soils have little agricultural significance. They are
used mostly for pasture. The less wet areas produce fair crops of
hay, silage corn, and small grains.

Wayland silt leam.—Wayland silt loam has an 18-inch surface soil
consisting of dark-brown or dark grayish-brown, mottled with gray,
silt loam or heavy silt loam, which is firm but not compact and shows
considerable granulation. A thin transitional zone occurs between
depths of 18 and 24 inches, in which the material is brown heavy
silt loam slightly mottled with gray and highly granular. The lower
subsoil layer, extending from a depth of 24 inches to a depth below
4 feet, is heavy silty clay loam which is tight, tough, and highly mot-
tled. The grayish-blue lgase color is mottled with rust-brown blotches.
Below a depth of 4 feet, the material is heavier in texture and the
color is dark brown mottled with gray.

The surface relief of Wayland silt loam is flat or gently undulat-
ing, and the soil occupies recent alluvial areas which are subject to
overflow during periods of high water.

Wayland silt loam is not extensively developed in Steuben County
and consequently does not have very great agricultural importance.
The silt loam is the most important Wayland soil, both as regards
total area and productiveness. This soil is used almost exclusively as
pasture and hay land. Moisture conditions are favorable for the
growth of good pasture grasses and clover. Excellent stands of tim-
othy and clover are produced. On the better drained areas silage
corn can be grown with moderate success.

The largest and most important area of this soil is in the vicinity
of Hornell along Canisteo River. Areas lie along Cohocton River,
in which the soil differs from typical Wayland silt loam in having
a yellowish-brown surface soil and a lighter textured subsoil. Some
areas are gravelly, but as they are too small to separate as a distinct
soil they are combined with the silt loam in mapping and are shown
by gravel symbols.

Wayland silty clay loam.—Wayland silty clay loam has a gray-
brown or dark-gray firm and granular silty clay loam surface soil.
The granulation is distinct when the soil is in sod but disappears
when the land is brought under cultivation. Puddling and clodding
are likely to occur, especially if the soil is worked when wet. The
subsoil is gray heavy silty clay loam or clay loam, which is tight,
tough, and mottled with rust brown and yellow.

Wayland silty clay loam does not everywhere conform in topo-
graphic position with Wayland silt loam, the silty clay loam occur-
ring at Eigher elevations farther back from the main streams, in
positions similar to those occupied by the Holly soils. This soil
differs from Holly silty clay loam only in the alkaline character of
the subsoil.

Wayland silty clay loam is of very small extent, having been
mapped in only a few places, mainly in the Cohocton Valley in the
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vicinity of Kanona. This soil is almost exclusively used for pasture,
with an occasional field in hay.

Wayland clay loam.—Wayland clay loam is the most poorly
drained soil of the Wayland series. It is a permanently wet soil, in
many places being under water for the greater part of the year.
Consequently it has a low agricultural value. The surface soil is
dark-gray or black heavy clay loam high in organic matter. The
subsoil is heavy clay loam highly mottled with gray, brown, or yel-
low, and it is tight and tough. Some small gravelly areas with a
lighter textured surface soil are included with this soil in mapping.

The largest and only important areas occur near Cohocton and
Atlanta and westward from the latter village to Wayland.

Holly silty clay loam.—The 8- to 10-inch surface soil of Holly
silty clay loam consists of gray or dark-gray silty clay loam. The
upper subsoil layer is yellowish gray or light gray, highly mottled
with rust brown and yellow. The material in this layer i1s moderately
dense and tight. The lower subsoil layer in places is composed of
heavy dense sticky blue clay. The surface soil and subsoil are in gen-
eral free of gravel or stones. The soil material is acid throughout.

Aveas of this soil differ considerably in color, texture, and depth of
goil material. In some low areas muck or peat may be present. The
soil occurs in close association with the Chagrin, Wayland, and Mid-
dlebury soils. Most of it occupies first bottoms and 1s subject to fre-
quent overflow. Natural drainage is poor, and in some places water
covers the soil throughout the year. Because of its physical character
and poor drainage, this land is best suited for pasture, although a few
of the drier areas may be used for hay. This soil occurs in all parts
of the county, but its total area is small.

MISCELLANEOUS SOIL MATERIALS

Carlisle muck.—Carlisle muck consists of black completely decom-
posed organic material to a depth ranging from 4 to 10 feet and in
many places is underlain by beds of marl. Only two areas of muck
are developed in Steuben County. The largest is north of Hornell
along the county line, and the other, which 1s much smaller, is east
of Bath in the east-central part of the county. One area included
with Carlisle muck, but somewhat different from the typically de-
veloped areas, occurs east of Beans Station in the town of Pratts-
burg. This particular deposit is composed of a thin layer of black
decomposed organic matter overlying brown decomposed fibrous
material, resembling peat. The area has not been cleared.

Where Carlisle muck has been drained and brought under cultiva-
tion it is utilized entirely for the production of vegetables, principally
celery, lettuce, onions, and potatoes. )

Carlisle muck, shallow phase.—The shallow phase of Carlisle
muck is essentially the same as the deep muck, except that, instead
of being from 4 to 10 feet deep, the organic layer is limited to a
depth of 24 inches. This shal.ow muck is underlain by beds of
marl or bluish-green calcarcous clay. This phase of muck, which is
unimportant agriculturally, borders the deeper areas. )

Alluvial soils, undifferentiated.—Alluvial soils, undifferentiated,
include miscellaneous soils impossible to classify with the other
bottom-land soils. They include abandoned stream beds, gravel
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wash, and low wet depressions. These soil areas occur both in the
valleys and throughout the uplands. They are variable in texture.
color, and character of materials. They are not important as a group
and are largely nonagricultural.

SOILS AND THEIR INTERPRETATION

Steuben County lies entirely within the gray-brown forest soil
region of northeastern United States. The high upland, or plateau,
extends northward from Pennsylvania into Steuben County. The
soils have developed in the nortﬂern part of the belt of gray-brown
forest soils where the true podzol profile may be faintly developed.

In a previous section of this report the soils are grouped on the
basis ofl their topographic position, drainage, and reaction. The
broad grouping based on the occurrence of the soils in the valleys
or in tl%e upland part of the county seems logical, because the mate-
rials from which the soils have formed are not entirely the same, nor
are the geological processes by which the materials were accumulated
similar except in a rather broad sense.

The soils of Steuben County developed under a forest cover are,
as a consequence, low in organic matter. The virgin soils had a
layer of partly decomposed Icaf mold with a few inches of topsoil
rather high in organic matter, but when the land was cleared and
brought under cultivation this material was rapidly oxidized. The
normal, or mature, soil under cultivation has a brown surface soil,
but some of the soils, notably those occurring on well-drained terraces,
have a darker surface soil, owing to the incorporation of organic
matter through the use of manure, green manures, and plant residues.

The amount of organic matter in the soils is mlatec% to the degree
of drainage, the better-drained soils containing the least and those
with imperfect or poor drainage containing the most. However,
all the upland soils can be considered as being deficient in organic
material, and they are improved in physical condition and tilth by
the addition of any plant residues.

The only important agricultural soils having a fair content of
organic matter arc those developed from the recent alluvial deposits
where conditions were favorable for a luxuriant growth of grass.

The region of which Stenoen County is a part was originally cov-
ered with vast forests of white pine, maple, birch, beech, oak, ash,
hickory, and hemlock. The predominant tree of the forests was
white pine, with a hardwood association of maple, beech, and birch
ranking second. On the high well-drained ridges and hilltops,
stands of oak, or hickory and oak, thrived.

All the original forests have disappeared, the existing forest being
composed of second- and third-growth trees. The only evidences
of the once great white pine forests are the innumerable stump fences
present in the upland parts of the county.

The soils are of rather recent origin, having weathered from the
mantle of glacial drift deposited during the last continental glacia-
tion, and as recent soils they still are strongly influenced by the
geological character of the parent material,

The degree of glaciation differs in different parts of the county, the
upper slopes and the plateau top showing the least effect of the ice.
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In these places the mantle of till is rather thin and is composed almost
entirely of decomposed material from the local underlying rocks
which, over the entire county, were laid down during the Devonian
seriod. These rocks, represented by the Portage group bordering
Ceuka Lake and the Chemung group over the rest of the county,
consist of alternate beds of shales and sandstones and are largely
noncalcareous. The rocks underlying the higher areas are predom-
inantly sandstones which are fine grained and dense in character.
These rocks have given rise to soils that are not so heavy or plastic
as those where shales have contributed the greater part of the soil-
forming materials. They ave characteristically silty in feel and
contain numerous thin fragments of the underlying rock. The
sandstone rocks are highly fossiliferous. 'The calcium, however,
has been replaced or leached away. Soils strongly influenced by
this rock material are included in the Fremont, Mardin, Lordstown,
and Bath series.

The southwestern corner of the county is underlain in part by
bright-red shales interbedded with green or bluish-green shales and
fine-grained greenish-gray thin-bedded micaceous sandstones. The
red shales have given rise to characteristically red or pink soils hav-
ing silty surface soils and heavier somewhat soapy and gréasy sub-
soils. Soils of the Cattaraugus and Norwich series have been
derived from glacial till strongly influenced by these red shales.

In those areas in which shales instead of sandstone are the domi-
nant rocks, the soils are heavier and more highly mottled. The
mantle of till is thin and in some places absent, and the present sotls
have resulted from the weathering in place of the nnderlying soft
shales. Soils of this character include tLose of the Allis and Hornell
series, neither of which is widely distributed.

Soils classed as valley till have weathered from deep deposits of
glacial till largely composed of products of the local rocks, with an
admixture of crystalline and calcareous materials brought in from
the north.

While the morainic deposits were being accumulated in the north-
western part of the county, the streams issuing from the melting
ice, the waters of which were loaded with sediments, built up ter-
races far to the south. A large proportion of these materials was
limestone, this having had a strong influence on the present char-
acteristics of the soils. All the valley soils having drainage from
the north have calcareous or alkaline subsoils, whereas the soils along
streams rising in the south are acid. A striking example of this oc-
curs along Tioga and Cohocton Rivers, the Tioga flowing northward
from Pennsylvania and the Cohocton flowing southward and drain-
ing the northern part of the county. )

The normal, or well-developed soils of Steuben County having
developed in a humid forest region are prevailingly light brown or
yellowish brown, and they have a rather low content of organic
matter. The upper subsoil layers are brown or rust brown, show
only a slight degree of compaction, and do not differ greatly in tex-
ture from the surface soils. The lower subsoil layers are drab or light
gray with a green cast, and they show different degrees of compaction.
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The texture is predominantly silt loam with a rather large con-
tent of gravel composed of angular fragments of the local sand-
stone and shale rocks. The well-developed valley soils are lighter
in texture, ranging from silt loam to loam, contain rounded and sub-
angular gravel, and have slightly darker surface soils.

The normal soils of the upland and valley sections, in the virgin
condition have an imperfect podzol profile, the development of a
gray leached layer not being thick enough to influence noticeably
the character of the surface soil when brought under cultivation.

The mature, or normal soils have developed only where conditions
have been favorable for uninterrupted action of environmental forces.
This means that they occur where the surface relief is such that ero-
sion has not continually removed the surface soil and that drainage
1s sufficiently effective to take care of excess water. Because of local
differences in such factors, differences occur in the stage of develop-
ment of the soils in an area the size of Steuben County.

The factor which has played the most important part in retarding
the development of soils in this county is excess moisture. A large
proportion of the soils in the upland part of the county have high
water tables. These same soils, notably those of the Fremont and
Volusia series, have a compact comparatively impervious layer de-
veloped from 8 to 15 inches below the surface. This layer 1s more
distinctly developed in the Volusia soils.

Besides cxcess moisture, erosion, by continual removal of the sur-
face soil, has retarded the normal development of some soils. Soils
showing the greatest effects of erosion are included in the Hornell,
Dunkirk, and Arkport series.

Soils derived from recent alluvial deposits along streams have been
subjected to the forces of weathering for an insufficient length of
time to show much profile development.

The soils of the Bath series, where-cultivated, are characterized by
brown or yellowish-brown surface soils underlain by a highly oxi-
dized rust-brown upper subsoil layer. The lower subsoil layer is
drab or light-gray compact slightly mottled till material composed
entirely of products from the underlying rocks. The highly oxidized
upper subsoil layer makes these soils easily recognized. Throughout
the soil are numerous angular fragments of'dense fine-grained sand-
stone. The Bath soils are strongly acid.

Following is a detailed description of a profile of Bath gravelly
silt loam as observed 4 miles west of the village of Prattsburg in the
town of Prattsburg. The soil as described was observed in a fresh
cut through a cultivated field.

0 to 10 inches. Light-brown or rich-brown, when moist, becoming light
grayish-brown on drying, light silt loam which is loose, friable, and
moderately granular. The granules are small and easily crushed.
Scattered over the surface and through the surface soil are numerous
small fragments of sundstone.

10 to 15 inches. Rust-yellow light silt loam of the same friable and
gravelly character as the surface soil. 'This layer has no definite
structure, breaking out in irreguiar pieces which are easily crushed.
The line of demarcation between this layer and the layer above is
distinct, but below it gradually changes to the next lower layer.

15 to 24 inches. Light-yellow very fine sandy loam still friable and open.

The angular fragments of sandstone are present in somewhat greater
proportion than through the material above.
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24 to 30 Inches. Yellowish-gray, with a green cast, gritty silt loam which
is moderately compact but still allows root penetration. A large
quantity of angular stone fragments ranging from 1 to 5 inches in
diameter is present. A faint mottling of rust brown and gray Is
evident in places, more notnbly in the lower part of the layer.

36 to 48 inches, This layer, consisting of the parent materiul and showing
little evidence of weathering, is drab or greenish-gray hard and com-
puet gritty silt loam or silty clay loam. 7The mauterial breaks out in
irregular lumps which have no definite lines of cleavage. Much force
is required to crush the lumps which have a somewhat slick greasy
outer surface. The quantity and size of the sandstone fragments seem
to increase with depth.

The Bath soils, as a whole, show a greater degree of podzolization
than any other soil in the county. One of the striking character-
istics of thaese soils in the northern part of the county is the gray
leached la{rer apparent in road cuts.

A profile description of the virgin soil of Bath gravelly loam
under a cover of second-growth beech and maple. 214 miles south-
west of Rexville, is as follows:

0 to ¥% inch. An undecomposed surface covering of leaves.

% to 1 Inch. Black decomposed organic matter mixed in an almost solid
mat of fine roots.

1 to 7 inches., Purplish-gray sandy loam, loose and open, containing nu-
merous fragments of sugary sandstone.

7 to 12 inches. Rich rust-brown gritty very slightly compact light silt
loom. This material breaks out in irregular lumps which are casily
crushed.

12 to 22 inches. Light yellowish-brown loamy fine sand showing slight
compactness which increases in the lower part of the layer. The ma-
terial of this layer breaks out in small irregular easily broken lumps.

22 to 30 iInches Yellowish-brown or grayish-hrown sandy loam or loam
which is moderately compact and hard, showing a faint yellow and
rust-brown mottled effect. The irregular small cubes, into which the
material breaks, have a somewhat vesicular appearance, owing to
very small round holes apparently caused by root penetration.

Below 30 inches. This horizon consists of dark-gray or drab compact and
hard gritty silt loam or heavy silt loam, containing an appreciable
quantity of sandstone fragments which have a coarse sugary texture.
This is the parent material and shows little evidence of weathering

Included in the group of well-drained upland soils and associated
with the Bath soils are the Lerdstown soils which differ from the
Bath soils only in the depth at which bedrock occurs. The Lords-
town soils are shallow, not exceeding 3 feet in depth.

The steep phase of Lordstown stony silt loam represents more a
topographic than a soil conditicn, and much of the land is nonagri-
cultural. Although steep phases of the Bath soils have been mappel,
none of the land is nonagricultural. Typically the Bath soils occur
on gently sloping or moderately level areas. In the north-central
part of ‘the county, through the toewns of Prattsburg, Cohocton,
Wheeler, and Avoca, the soils of both series have distinctly brown
surface soils and highly oxidized upper subsoil layers, whereas in
the southwestern part, where these soils are mapped contiguously,
the Lordstown soils lack the rich-brown or rust-brown color of the
surface soils of the Bath soils but are gray or grayish yellow.

The characteristic feature of the Cattaraugus soils is their red
color. The materials from which these soils have weathered were
derived in part from the underlying red shales of the region. The
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Cattaraugus soils are coextensive with the outcrops of these red shales
which occur only in the southwestern corner of the county. The soils
of this series have red, brown, or pink friable surface soils with
heavier, and in places mottled, subsoils. The substratum consists of
heavy soapy red or purplish-red unweathered till or shales and
sandstones. Stones of a somewhat massive character are scattered
over the surface in places.

Following is a detailed profile description of Cattaraugus gra,vellz
loam as observed in a fresh road cut under a cover of second-growt
beech, maple, and hemlock, 114 miles west of West Union Church
in the town of West Union.

0 to 1% inches. Brown partly decomposed litter, the lower part of which
is a solid mass of fine roots.

1% to 4 inches. A layer of black granular decomposed organic matter,
in which the granules average one-eighth inch in diameter. This layer
contains many fine roots and has been considerably worked over by
worms.

4 to 9 inches. Purple at the top, grading to gray in the lower part,
gravelly sandy loam, friable and loose in the upper part of the layer
but somewhat compact in the lower part. This highly leached layer
is somewhat variable in thickness, in places being only faintly devel-
oped or absent.

9 to 10 inches. Very dark brown or coffee-brown soft and friable smooth
silt loam.

10 to 16 inches. Reddish-brown or intense rust-brown gritty silt loam con-
taining a small quantity of gravel and a few small fragments of
sandstone.

16 to 22 inches. Purplish-brown gritty silt loam which is moderately
compact and bard. The material breaks out in small irregular lumps
which, under pressure, are reduced to a coarsely granular mass, Like
the layer above, this layer also contains gravel, the individual frag-
ments attaining a diameter of 1 inch. They are subangular in shape
and are composed of coarse sandstone.

22 to 48 Inches. Dark-red hard and compact heavy silt loam or silty clay
loam, containing considerable grit and a few angular sandstone frag-
ments. The material breaks out in large irrezular lamps which, with
considerable force, can be reduced to small cubes. The outer surfaces
of the cubes have a thin coating of red soapy appearing clay. The
freshly broken surfaces of these structural aggregates have a more
intense red color.

Below 48 inches. The substratum, a grayish-purple hard compact silty
clay loam, with the underlying rocks in places approaching within 4
feet of the surface.

The poorly drained upland soils, which include the Fremont and
Volusia soils, differ from the normally developed soils in having
grayer and heavier-textured surface soils and heavier, more compact
and more highly mottled subsoils. The compaction in the subsoil of
the Volusia soils approaches cementation. Both the Fremont and
Volusia soils are known as hardpan soils. Characteristically, the
Fremont soils occur on the plateau summits, but the Volusia soils are
typically developed on long moderately steep or gentle slopes where
they receive seepage water from the higher areas,

The soils of both the Hornell and Allis series are shallow. The
Allis soils differ from the Volusia soils in depth and in the character
of the parent material. The Hornell soils range from 18 to 36
inches in depth and rest on soft dark shales. They are extremely
heag,}r in texture and are highly mottled in the lower part of the
profile.
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Permanently wet soils are saturated for a greater part of the year
and in places represent a swamp condition. They occupy the low
areas and depressions within areas of the poorly drained soils, and,
aside from the degree of drainage and darker surface soil, resemble
these soils rather closely.

Valley-till soils, which include the Wooster and Lansing soils,
resemble closely the normal soils of the county. The Wooster soils
have rich-brown surface soils and highly oxidized subsoils, similar
to corresponding layers of the Bath soils, but unlike the Bath soils
they have loose noncompact lower subsoil layers, and the deposits
of glacial till from which they have weathered ave deeper and contain
a_greater assortment of materials, much of which is water-worn.
The Bath and Wooster soils, where mapped together, closely resem-
ble each other. The Bath soils, however, are typically developed
on the plateau top and summits of the hills, whereas the Wooster
soils occupy the lower slopes and valleys. The Lansing soils occur
only in the section adjacent to Keuka Lake. They have gray rather
than brown surface soils and grayish-brown slightly mottled and
moderately compact subsoils. The parent material contains a rather
large quantity of shale and in places has the appearance of having
been reworked with a considerable amount of lacustrine material.

The Mardin soils represent a widely distributed group of imper-
fectly drained upland soils. As most of this land has been cleared,
few areas having the podzol surface soil remain, but in places the
true podzol development occurs. They have gray or gray-brown
surface materials which are moderately friable and contain rather
large quantities of angular and subangular shale and sandstone frag-
ments not only scattered over the surface but throughout the soil.
The upper part of the subsoil is yellowish brown, only slightly com-
pact, and is mottled yellow and gray in the lower part of the layer.
The lower subsoil layer is hard, compact, and mottled, which has
caused these soils to be classed locally as hardpan soils. However,
no real induration occurs, but the consistence of the subsoil material
is such as to noticeably impede the movement of water.

A profile of the virgin soil of Mardin gravelly silt loam as observed
under a cover of second-growth beech and maple, 4 miles northwest
of Wheeler, in the town of Wheeler, is as follows:

0 to 114 inches. A very thin layer of slightly decomposed leaves. This
material Is brown and has been considerably worked over by worms,

1% to 6 inches. Very dark grayish-brown silt loam containing much fine
gravel and grit. The material is distinctly granular, with the strue-
tural particles ranging in diameter from onelsixteenth to one-fourth
inch. Many of the granules are composed of worm casts. The materlal
in this layer is tightly bound toge her with fine roots.

6 to 12 inches. Yellowish-brown friable gritty s‘lt loam showing slight
granulation. Streaks of gray granular material pierce this layer at
irregular intervals. Much root development has taken place,

12 to 18 inches. DPale yellowish-brown gravelly silt loam, the gravel con-
sisting of numerous small thin fragments of sandstone., Although
friable in the upper part of the layer, moderaté compaction is apparent
at a depth of about 15 ‘nches. The material has no distinet structure
but breaks out in irregular lumps which are somewhat vesicular. This
layer is mottled with rust brown and yellow, faint in the upper part
but more pronounced at a depth of 18 inches. Roots are well developed

in this layer, but they do not penetrate far below a depth of 18 or
20 inches.
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18 to 26 inches. Light yellowish-gray silt loam having a green cast, mottled
with yellowish brown and gray. The material is compact and moder-
ately hard and becomes more so with increasing depth. The proportion
of angular sandstone fragments is greater in this layer than in the
layers above. The material has no distinct structure, except the
irregular lumps into which it breaks. Asde from a few large roots
penetrating beyond this depth, roots are absent,

28 to 40 inches, Greenish-gray or drab gritty siit loam which Is very com-
pact and hard in place, but when broken out the irregular lumps crush
with moderate force. Numerous angular sandstone and shale frag-
ments, ranging from 1 to 6 inches in diameter, are scattered through
this layer. Little difference exists between the material in this layer
and that below a depth of 40 inches, except that compaction may be
somewhat greater,

Besides the Mardin soils, the Langford soils also are imperfectly
drained. Their color and structural profiles resemble closely those of
the Mardin soils. They differ, however, in the alkaline character of
the subsoil and in the composition of the parent material which in
the Langford soils contains more foreign materials, less sandstone,
and more shale.

The Howard soils are characterized by a strongly developed cal-
careous subsoil. The materials from which these soils have developed
represent deposits accumulated as stream terraces or deltas built up
in temporary glacial lakes through the action of water. The sands
and gravels with which-these land forms were built up are composed
of limestone and crystalline materials brought in from the north, in
addition to local shales and sandstones. These soils have been sub-
jected to the forces of weathering for sufficient time to have the
calcareous material leached to a %lepth ranging from 2 to 3 feet.
Below this depth a large proportion of the sand and gravel is com-
posed of limestone.

Following is a detailed description of the profile of Howard
gravelly silt loam as observed in an exposure one-half mile east of
Howard:

0 to 8 inches. Brown (when moist) or grayish-brown (when dry) gravelly
silt loam which is friable and mellow under cultivation but somewhat
compact and hard when in sod. It contains only a moderate amount of
gravel.

8 to 16 inches. Yellow or yellowish-brown silt loam, distinetly heavier in
texture than the surface soil. The material in this layer is moderately
compact in place, but it is friable when broken out. It is almost free of
gravel,

16 to 24 inches. Reddish-brown or yellowish-brown gravelly silt ioam con-
taining a greater proportion of gravel than the layers above. The
gravel is covered with, and somewhat bound together by, an inflitra-
tion of fine material. This is a transitional zone between the layers
above and below.

24 to 36 inches. Reddish-brown gravel and sand with the interstitial spaces
filled with fine material, giving the soil a rather plastic consistence
when moist, The material, which is moderately hard and compact,
breaks out in irregular lumps. The individual pebbles and cobbles are
covered with a thin reddish-brown fllm of silt or clay. The depth of
this layer is variable, and tongues of the material may penetrate to
a depth of 4 feet.

Below 36 inches. Mixed unweathered sand and gravel, becoming stratified
at a depth ranging from 5 to 8 feet. Approximately 50 percent of the
gravel is composed of limestone.

In addition to the Howard soils, the well-drained valley soils in-
clude the Chenango, Groton, Otisville, and Dunkirk soils. The only
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difference between the Howard and Chenango soils is the depth at
which limestone gravel is reached. In the Howard soils, gravel oc-
curs at a depth ranging from 24 to 36 inches from the surface, but in
the Chenango soils gravel is present in few places above a depth of
414 feet. The Groton and Otisville soils are derived from stratified
morainic deposits with a kame and Kettle surface relief. In the
Groton soils limestone is reached at a depth ranging from 18 inches
to 3 feet and in the Otisville soils at a depth ranging from 6 to 10
feet. These soils are similar to the normal well-developed soil in all
other important respects. The Dunkirk soils, because of the charac-
ter of the parent material, which is composed of lake-laid clays, do
not weather so rapidly and consequently do not show so much profile
development as the other soils of this group. They have the brown
or grayish-brown surface soil and the heavier slightly compact red-
dish-brown upper subsoil layer characteristic of the other soils of
the group, but not so well developed. The calcium has been leached
from the upper 2 or 3 feet of material. The more rolling areas of
these soils have been severely eroded.

CLASSIFICATION OF LAND ACCORDING TO NATURAL
PRODUCTIVITY

Table 5 gives a classification of the land, according to its natural
productivity, for each of the important crops grown in Steuben
County.

This classification compares the productivity of each of the differ-
ent kinds of land in the county lé)or a given crop, to a standard,
namely, the most productive land in the United States for that crop.
Che rating of productivity of a given kind of land for a given crop is
called its proguctivity index for that crop. The most productive
land in the United States for a given crop is given a productivity
index of 10 for that crop, which 1s called the base index and is the
standard with which the productivity of all other land for that crop
is compared. Therefore, land estimated to be about half as produc-
tive for that crop as the best in the United States receives an index of
5. In addition to productivity indexes for each important crop, each
¥ind of land is assigned a general productivity rating or grading of
agricultural quality. The kind of land having the highest average
productivity indexes in ench of the great agricultural regions is given
the rating or grade of 1 for that region, the kind having the next
highest the grade of 2, and so on.

In the determination of this general productivity grade, more
weight is given to productivity of the important staple crops than
of minor crops.

Obviously, the natural productive capacity of land means the pro-
ductivity without the repeated use of amendments. Yields obtained
through the use of amendments do not well indicate the natural pro-
ductivity of the land. However, some kinds of land, although low
in inherent productivity, are responsive to the application of amend-
ments and produce good yields or high quality of product. Because
the index of inherent or natural productivity does not express the
responsiveness of.land to fertilizer, a second index is used (in paren-
theses) to compare the productive capacity of a given kind of land
under the amendment practices most commonly used in the section
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|
Crop productivity index * for —
Productivity ; Vege- Per-
So1l type Acres Timo-
ratng ! Corn { Corn Buck-| thy | Red Vege- | t2Dles| oo | qreq | 18-
(grain) |(stlage)| YW heat| Oats | gpoop ﬁg clover [Alfalfal;ptacs 52351 toes | fruits npe;asr: Forest
alsike
fruits ¢ ture
c sl . Grade mo.
Flogs s lean mghtbotion phanese---.. oo, se8| 4 o |z |8 5( 9fs8 |5 te |7 |5 68 |8
Dunkrk silt loam. .. ... ... 1,920 3(0)] 6 () 5 73 7(8) 7 7] 6 (®)| 3 56) 2 4 2 6] 6 8
Chenango silt loam__...__....___ 2,176 4 ; 7(9) 6 () 7 29) ] 7] 6 ®)] 4 (8] 3 8 4 5| 6 8
ooster siit loam, calcarcous phas y D 6 71 6 3 5
a:oosler g::\;elly siltlloam n 4 0% 8 (0 8 (s) 5 -) S) s ¢ (7) 8 5 ¢ 8
g'oosbeJgravellydlo?m.__.__f:"" 47,488 2@ 6@ 5 6(® 7 51 4 13| 2 6 (8)] 8 51 & 8
oward fine sandy loamn. .
Howard gravelly sult loam ... _.____......_. 12, 160 3@G) 6@ 4@ 5@ 4 41 5 6 @8 2 6® 7 6] 4 7
Howard gravelly loam___..
Chenango fine sandy loam.
Chenangs sraveliy sié 1oard
enango gravelly silt loam... .
Chenango gravelly loam . __.............|[4-=<=====mnmne- 40, 704 3(5) 648 3() 3 3 3| 4 4@ 2 6 (®) 7 6l 3 7
ggenango gravegg snndé' ltl)am _____________
enango very fine sandy loam_.__________
Lansing gravellysilt loam_.__..__.___.___.. 48 ... 4, 800 2(4)] 4(@6) 4@ 5 [ 6| ¢ 4 2 4 5 71 6 8
AThport e sandy oz 7277 M s32| 3@ 6@ 3@ 3@ 3| 3]s low 2z |e®| 7 6|3 |7
ga%ﬁogravelly 5{1; leam....... ... [ SO 24,704 1 3@ 4@ 5@ 7 5| 4 36 2 6 8 3| ¢ 8
attaraugus st loam_ .. _______________. -
Cattaraugus gravelly 1081 - oooooe oo }4 ---------------- 21,568 ... 35 4(8) 5(N 7 5) 4(@ 1 2 6 6 116 7
fimﬁﬂ:n loamli y silt loam
ardin gravelly silt loam -
Mardin gravelly sit loam, deep phase.. 184,384 | 1 3@y 4@ 5 ! 51 4(8)]---meo- 2 5 5 215 7
Langford silt loam___._
.ﬁnggla grml:leu silt loal
ath gravelly loam.___._._..
Lordstown gravelly silt loam 1 R, 139, 840 1 3@ 2@ 4@ 4 3] 2 @}.enne- 1 3 8 213 3
Lordstown stony silt loam. ... ____

! Land having the lughest general agricultural productivity in the agricultural region in which 1t occurs 1s rated grade 1 for that region. When 2 productivity ratings are given in
columpn 2 the upper figure refers to the grade number when drained or protected from flood, and the lower figure refers to the grade number when undramed or unprotected from flood.

3 Land most productive for the specified crop in the United States= 10. Figures 1n parentheses indicate the productivity of land on which production is obtained by the use
of soil amendmeats, as lime, fertilizer, and manure

3 Vegetables doing best on highly organic solls, e g., onlons, celery, lettuce.

¢ Vegetables not requiring highly orgame souls, also small fruits.

& Moderately hilly or stony land, not very erosive, but not well adapted to farm machinery.
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Crop productivity index for —

Productivity Vege- Per-
Soll type ratin Acres Timo- ;
4 Corn | Corn Buck-| thy | Red Vege- [1ables| poyy | mpeq | Ima-
(grain) |(silnge)| Wheat| Oats lopens! and |clover |Alfalfa| s s:lll:n toes | fruits '}f;‘s': Forest
alstke fruits ture
Grade no.
Groton gravelly loam.
8rot‘;)unlﬂna sal]]]dy]loam 14, 976 2{4) 24 2@ 2@ 2 2] 2 3 1 4 5 5| 3 8
tisville gravelly loam. _
Wooster stony st loam__.______..___._....
Bath gravelly silt loam, Stony phase. .- I8 boreeemmeemceeas 28| 1@ 3@ 2@ | 36| 4| 4| 3 G| 1 2 204 |4
Wooster gravelly silt loam, steep phase..___
Wooster gravelly loam, steep phase.._......
Arkport fine sandy loam, steep phase. ._.__
Dunkirk silt loam, roiling phase....._. _.__
Bath stony silt loam, steep phase_..__.__.__
Bath gravelly loam, steep phase_______..__ L 2,312 | ... ... 1 1 1 1 b2 I IR P I, 1 2) 3 3
Cattaraugus gravelly loam, steep phase. . ..
Mardin gravelly sit loam, steep phase. ...
Mardin stony silt loam, steep phase___ ...
Wooster stony silt loam, steep phase..._...
Langford silt loam, steep phase_....._......
Allis gravelly st loam. .. . ____________.__
Allis silty elay loam._.. ... _.__....__ L T 10,628 |, ... ) N R 2 2 b2 TSR ISP FPRIPRRN SUNSIE AUUIUNI AU 2 3
Hornell sty clayloam.._. ... _...........
Lordstown stony silt loam, steep phass ..
Allis gravelly sit loam, steep phase_. {06 . . _____.._. 88,856 | e eeaaes 1 O R RPN IS USRI JUSIO AU 1 2
Horaell silty clay loam, steep phase........
Tioga fine sandy loam._....__._...__________ ;
st o T bsse( 31§ |3 |8 5 (s [3 48 |1 |3 i -
MSEE A oo [[2 TP 4 8 3 | 8 1 B 10(6 |2 (6 |6 |a |..°
Chagrin silt loam, dark-colored phase.. 0 . s . N
Clasia o I I T O O A O I
Eel clay loam
Eel silt loam. ... -|\1, drained .____. } 454 { 4 9 6 8 6 10| 8 3 (] 6 2 eeeees 8 7
Eel silt loam, hig| 4, undratned &___ . 2 3 1 4 5 9] 3 feoo.-. 2 2 ) U PO, 8 7
Wayland silt loam ained 7 0 6
Eel silt loam, dark-colored phase 8 omiregeg v ]} 118 A W e 1 I A 1t L ¢ 1 S I
2, draiped.._._.. 3 (6)] 6 (8) 5(ND 7(8 7 7| 6 (8 2 2 3 2 31 6 8
Caneadea slit loam.........._....___. {4,’ undrained.__.} 1,792 { 2 4 3 6 6 b I T 1 DI 116 8
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Middlebury st loam_......_______ - —| 2 dramned..._... 1} 300e i 4 8 5 8 7 0] 8 1 4 8 - T P 8 7
Middlebury silt loam, high-bottom phasa. . g, Lé;l(}mxged. 4 { g & g ® é , ; ® g 9 g . g § ; ..... 5 g g
2, drained._._...
Caneadea sity clay loam.._._._._.._....... {5, lmm,amed____} 1,472 { 3@y 8 L i 6l s .. H H 1 H 8
Holly silty clay loam......_____.__.._...._.. .
Wayland silty clay loam_ 2, drained 7__.__. 9,798 { 3 7 5 7 8 9( 6 1 3 3 ) S PO, 8 5
gaﬁéﬁ? clayulgnm]. Yicam 8, undrained 8. __ } {dl | PR | S SO 3 L7 SRS I, IO SR W R, 6 5
1ddlebury sity clay loam__
Fremont gravelly sut losm._ _ . - 2#] 3@)] 3 (@6) 46 8 51 5  |oeeaeeo 1 2 5 2] 4 5
Fremont st logn.......—.._ - T 11T Il‘é droned.-----{} 102,720 { 59 3| 6 5|2 | 1 2 1| 4 5
rie gravelly silt loam__.._____._.._ ... __ " Ak
Carlisle muck........... ... ... 5, drained ... }oass T e e e e e e 100 @ 1 @feeees TG —
Carlisle muck, shallow phase. 9, undrained. . .. Ui | WA ORI RN SRR N ) N F FI RN AU Sl ) S RN
t;o}us;n silt loEm_a_ Tt
olusia gravelly sult loam...___._._....._..
Volusfa silt loam, dark-colored phase._. .____ 6, drained.___._. } 79, 084 { 1(2); 3@) 2@ 3 5 [ 75 DU FURN 1 2 4 2 3 4
Volusia silt loam, shallow phase._..._._.__. 7, undrained. ... Ll | PR 24) 1 2 (4) 4 73 ISR IO I 1 2 ... 3 4
Volusia gravelly silt loam, stony phase.._..
IE\‘]rem(im,:, gravg]l}y s1}t lox}m, lstony phase.._.
orwich gravelly silty clay loamn._......._.. g i
Chippewa gravelly silty clay loam. . .27 }8' undratned °.| 10, 136
Alluvial soils, undifferentiated. ... S 8, undrained 9... 5, 632 |---

¢ Moderately hilly or stony land, not very erosive, but not well adapted to farm machinery
¢ Steep or stony land, on which tillage 1s extremely difficult.

7 Land with optimum Protectfon from overflow,

& Land with no protection from overflow. .

¢ Indexes omitted because of uncertainty of natural productivity of crops not now grown

NoTE.—In the case of items such as tree fruits, vegetables, and vegetables and small fruits, which include a group of associated crops, the index indicates the productivity of
land for that member of the group best adapted to the land in question. Thus, land well adapted to apples may be expected to have a high index for tree fruit, although 1ts adapta-
bility to peaches or other fruits may be poor.
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where it occurs with the productive capacity of the naturally most
productive land under the common amendment practices of its sec-
tion. It compares what may be expected in the way of yield and
quality of product from different kinds of land under cultural prac-
tices. Quality of product average being equal, it would be approxi-
mately the same as a comparison of average yield of product. This
index is used only where amendments are added to the land as a
common practice, The factors influencing the productivity of land
are mainly those of climate, soil, and surface configuration. All are
considered in the determination of the productivity indexes, and a
low index for a particular crop may as likely be due to an unfavor-
able climate or surface configuration as to fertility of soil. Surface
configuration is important mainly on account of its influence on
erosion. It is of course also a secondary factor that helps to deter-
mine the character of both climate and soil. Surface configuration
in its effect on the use of agricultural machinery does not affect the
productivity index. Erosiveness does affect the productivity index.
Climatic and soil conditions that are a result of surface configuration
are considered as climatic and soil factors. Difficulty of tillage due
to sul;'face configuration is indicated by references opposite the grade
number.

In the case of land with poor natural drainage, two series of in-
dexes are given, one applying to land with no artificial drainage, the
other to land to which optimum artificial drainage has been applied.
In many instances some artificial drainage, but not the optimum, has
been applied to poorly drained lands so that their inherent produc-
tivity under optimum drainage is not realized.

In the case of bottom land subject to periodic overflow, two sets
of indexes are given, one applying to the land when it receives op-
timum protection from overflow, the other to the land with no such
protection. This double series of indexes is used to indicate the
inherent or potential productivity of poorly drained or overflow
lands.

The cost or difficulty of effecting drainage or protection from over-
flow plays no part in the productivity rating of such lands. Two
kinds of land having the same productivity when drained are rated
the same, although optimum artificial drainage may cost 10 times
as much on one as on the other.

Productivity indexes for the staple crops were not assigned to
Carlisle muck when drained, because of the uncertainty as to the
productivity of organic soils used without fertilizer. Most organic
soils require not only drainage but fertilization to supply deficiencies
of mineral plant food, characteristic of most organic soils. In some
instances muck or peat have had considerable quantities of mineral
matter washed from adjoining soils and are, to the extent that this
mixture has taken place, less deficient in mineral plant foods. In-
dexes were not assigned to alluvial soils, undifferentiated, when
drained and protected from overflow because of the very mixed char-
acter of the material and the slight likelihood of reclamation. The
were not assigned to drained Norwich gravelly silty clay loam an
Chippewa gravelly silty clay loam because of the slight likelihood of
their being drained and the indeterminate effect of drainage on their

productivity.
O
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