SOIL SBRVEY OF LANCASTER COUNTY, PENNSYLVANIA.

By B. D. GILBERT and W. B. COBB, of the U. §. Department of Agriculture,
and EARL L. MOFFITT and J. F. COX, of the Pennsylvania State College.

DESCRIPTION OF THE AREA.

Lancaster County, Pa., is located in the southeastern part of the
State. It is irregular in outline; its greatest length from east to
weat is approximately 46 miles, and its greatest width from north
to south about 40 miles. The county is bounded on the south by
the State of Maryland, on the southwest by York County, from
which it is separated by the Susquehanna River, on the northwest by
Dauphin and Lebanon Counties, on the northeast by Berks County,
and on the southeast by Chester County. Lancaster County has an
area of 941 square miles, or 602,240 acres.

Physiographically, Lancaster County consists of a central valley
or lowland occupying about 50 per cent of its total area, surrounded
on all sides by highland, except where nar-
row belts of the lowland project from the
main area and extend to or beyond the
county line. Projecting into the main area
of the valley are a number of tongues of the
highland which give the lowland, in combi- >
nation with the narrow belts of the latter -.""-‘ 2
which extend beyond the main body, an Fio. 8. Sketch map showing
irregular boundary line. The three valleys location of the Lancaster
or belts of lowland which extend across the County area, Pennsylvania.
county line are what will be called the Churchtown belt running
northeastward from the eastern part of the county, the Little Valley
belt running northeastward from Quarryville in the southern part of
the county, and the York or Columbia belt extending across the Sus-
quehanna River at Columbia and southwestward to York and beyond.
The northern part of the main central lowland area is separated from
the larger portion by a low ridge extending from the northern border
ridge near Manheim eastward past Kisselhill and Ephrata to the
main border ridge again. It is broken near Lititz, the gap connect-
ing the main valley with the nearly isolated northern portion.

The relief of the valley floors is low, as well as the elevation above

sea level. The local range of elevation is rarely as much as 100
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feet, except in the narrow belts along the larger creeks and along
the Susquehanna. The surface is typically undulating to gently
rolling, none of it too flat for good surface drainage and rarely so
steep as to erode seriously if cultivated. These areas are typical
of old-age topography, in which all trace of original surface features
has disappeared, but one that has not yet reached so flat and feature-
less a form that surface forces have become stagnant.

The boundary highland belts on the north and east are belts of hill
land standing from 200 to 600 feet or more above the floor of the
central lowland, though they are traversed by creek valleys lying
at much lower levels. The topography is best described as hilly, the
hilliness being due mainly to valley cutting alone, though varying
resistance of the rocks to erosion has been a factor in some cases.
There is no strong suggestion of high plateau topography since the
extremes on general ridge-top levels are not uniform in height.
They are broad, uneven, somewhat irregular ridges that have been
thoroughly dissected. They range in elevation from a little more
than 500 feet along the northwestern to about 1,000 feet along the
eastern part of the county. The dissection is thorough and cut to
a depth ranging from 350 feet to about 600 feet. Much of the area
is not too rough for cultivation, yet the danger of erosion is much
greater than in the central lowland.

The southern border highland is a low plateau sloping southward,
with an even plateau elevation that has been thoroughly dissected,
but not enough to destroy the evidence of its plateaulike surface.
Its elevation along the northern boundary ranges from about 800
feet on the eastern line of the county northeast of Quarryville to
about 400 feet near Safe Harbor on the Susquehanna, and to about
200 feet on the Maryland State line. It rises rather more abruptly
from the central valley along its northern boundary than the other
border highlands and has a nearer even topped upland surface. The
dissection is complete, though sharper near the Susquehanna River.
In general, the greater part of its area is strongly rolling and most
of it cultivated, though it is much more liable to erosion than the
central lowland.

Lancaster County lies entirely within the drainage basin of the
Susquehanna River, and the general direction of the drainage is
toward the southwest. A complete system of meandering, sluggish
tributaries to the river indicates the maturity of the regional drain-
age. The streams flowing through the valley lands are particularly
slow and carry larger quantities of suspended materials. Within
areas of higher elevation or rougher topography the streams, though
still relatively swift flowing, have cut deep, V-shaped, and gorge-
like valleys, and there are no broad areas of bottom land. This is
especially true of those streams draining the southern plateau.
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Practically all the streams are perennial, and an abundance of water
for live stock is available in all parts of the county. Water power
was used early in the history of Lancaster County along many of
the smaller streams, mainly for flour milling. The water power
afforded by the Susquehanna River has been developed near Mc-
Calls Ferry.

The earliest settlers in Lancaster County were the Swiss Men-
nonites, who procured a warrant from William Penn for 10,000
acres of land in this region in 17101 They settled in the vicinity
of Willow Street. Later German and French immigrants settled
in this vicinity, and still later .some English, Scotch-Irish, and
Friends, or Quakers, took up lands within what is now Lancaster
County. The Swiss and German immigrants settled in the rich,
heavily forested limestone valleys, while the Scotch-Irish selected
the hills in the southern part of the county. The present popula-
tion is predominantly German, many of the people being direct
descendants of the early German.settlers. There are a large number
of descendants of the early Scotch-Irish settlers, however, in the
southern part of the county.

Lancaster County was set off from Chester County in 1729, and
originally included part of the present area of York County. The
population is reported in the 1910 census as 167,029, this being one
of the most densely populated counties in the State. Lancaster
County ranks first among the counties of the State in agricultural
wealth and is noted also for the diversity and wealth of its manu-
facturing enterprises. In addition to the important manufacturing
industries at Lancaster City, many small manufacturing establish-
ments are scattered throughout the county. Among the larger towns
affording good local markets for farm produce are Lancaster, Co-
lumbia, Marietta, Elizabethtown, Manheim, Lititz, Ephtrata, Millers-
ville, New Holland, Christiana, and Quarryville.

The main line of the Pennsylvania Railroad passes through Lan-
caster, entering the county near Elizabethtown and leaving at Chris-
tiana. The Columbia and the Philadelphia, Baltimore & Wash-
ington branches traverse the county from north to south, extending
along the Susquehanna River. The Atglen and Susquehanna Branch,
extending across the county from east to west, is used mainly by
heavy freight trains. Short branches of the Peansylvania Railroad
and several branch lines of the Philadelphia & Reading Railroad
afford abundant transportation facilities. The southern part of the
county is reached by the Lancaster, Oxford & Southern Railroad
(narrow gauge), which connects with the Quarryville branch of
the Pennsylvania Railroad at Quarryville. Shipping points are ac-
cessible to all the farms in the county.

1 Histories of Lancaster County by J. J. Mombert, and by Evans and Ellis,
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In addition to the steam railroads, electric lines radiate from Lan-
caster, extending to all the more important towns of the county.
Freight and express service are furnished to farmers living along
these lines, in addition to good passenger service.

The public wagon roads, as a whole, are fair. Turnpikes, or toll
roads, have been built from Lancaster in all directions to the neigh-
boring towns, and these are good highways for wagons and automo-
biles. Only a few miles of macadamized State roads have been
constructed, but plans are made for their extension. The poor con-
dition of dirt roads in the remote parts of the county, particularly
in the hilly regions, makes the cost of hauling both to and from
markets high and limits the use of lime and fertilizers.

Nearly all farms are reached by rural mail delivery, and tele-
phones are in general use throughout the county. All sections are
well supplied with good schools and churches, the buildings being
substantial and in many cases built of brick or stone.

Lancaster is the most important local market. The public mar-
kets at Lancaster are said to be the most extensive of their kind in
the country. At these markets the farmers sell direct to the con-
sumer. Harrisburg, Philadelphia, Baltimore, and other large eastern
cities constitute good markets for Lancaster County products.

CLIMATE.

Lancaster County has a healthful and temperate climate. Pro-
longed hot or sultry periods and extremely cold winters are rare.
The cold of winter is seldom severe enough to injure fruit trees of
any kind or to cause the freezing out of clover except on the lower
and heavier types of soil. The mean annual temperature is reported
at Ephrata as 51° F. and at Harrisburg as 51.6° F.

The average annual rainfall is reported as 41.14 inches at Ephrata
and 36.93 inches at Harrisburg. The precipitation is well dis-
tributed throughout the year, so that crops seldom suffer from
drought or excessive moisture. Only crops grown on the more ex-
cessively drained soils suffer from the occasional short periods of
summer drought.

The average date of the last killing frost in the spring is reported
at Ephrata as May 8 and of the first in the fall October 15. The
latest date of killing frost recorded in the spring is May 29 and the
earliest date recorded in the fall September 22. At Harrisburg the
average date of the last killing frost in the spring is given as April
10 and of the first in the fall October 23, while the latest date in the
spring recorded is April 26 and the earliest in the fall October 3.

The tables below give the normal monthly, seasonal, and annual
temperature and precipitation at Harrisburg, in Dauphin County,
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and at Ephrata, in Lancaster County. The records of the Ephrata
station represent the climatic conditions of the greater part of
Lancaster County.

Normal monthly, seasonal, and annual temperature and precipitation at Harris-
burg, Dauphin County, and Ephrata, Lancaster County.

Harrisburg. Ephrata.
Temperature. Precipitation. T:ﬁg: T mgﬂ-
Month.
Total Total
Absolute | Absolute amount | amount | Snow,
Mean.| maxi- ini- |Mean.| for the | for the |average| Mean. Mean.
mum. mum. driest | wettest | depth.
year. year.
° F. °F. ° F. |Inches.f Inches. { Inches. |Inches. ° F. Inches.
December......... 32.8 62 4| 2.76 3.38 2.11 5.6 30.2 3.57
87 —5| 2.74 3.80 2.86 7.7 27.0 3.00
74 —13] 2.81 .54 1.48 10.4 27.4 3.4
74 13| 831 7.72 6.45 23.7 28.2 10.01
84 5( 3.19 1.94 3.26 7.4 39.9 2.99
92 22} 2.41 3.67 3.96 10 49.8 3.12
95 34§ 3.68 1.98 9.51 0.0 60.7 3.15
95 5( 9.28 7.59 16.73 8.4 50.1 9.26
97 43| 3.37 1.66 7.18 0.0 68.5 4.32
101 50 | 3.87 1.16 8.68 0.0 74.6 4.40
98 5 | 3.96 2.36 3.58 0.0 70.6 4.63
Summer..... 72.3 101 43 | 11.20 5.18 19.44 0.0 71.2 13.35
September......... 64.9 95 36| 2.88 2.18 4.53 0.0 66.5 3.48
October........... 54.0 88 28 | 3.00 1.63 3.33 0.0 5.4 3.06
November......... 41.7 75 11} 2.26 1.72 6.59 1.5 42.1 1.98
Fall......... 53.5 95 11| 814 5.53 14.45 1.5 54.3 8.52
Year......... 51.6 101 —13 ] 36.93 26.02 57.07 33.6 51.0 41,14
AGRICULTURE.

Lancaster is one of the older agricultural counties of the country
and has long ranked as one of the leading general farming com-
munities in which intensive farming methods are employed. Agri-
culture has been the most important industry from the time of
earliest settlement.

Corn, wheat, hay, and tobacco have been the principal crops for a
long time. According to the census the acreage and yield of corn,
wheat, and hay were practically the same in 1909 as in 1879. The
acreage of tobacco, however, for 1909 was double that of 1879, the
acreage of potatoes three times as much, while the acreage of oats
and rye showed considerable decrease between these dates. The



382 FIELD OPERATIONS OF THE BUREAU OF SOILS, 1914,

table below gives the acreage and yield of the principal crops as
given by the censuses of 1880 and 1910:

Acreage and yield of principal crops in Lancaster County, 1880 and 1910.

1880 1910
Crops. Total | A- Average Total | A Average
Total 0 -Verage | oiald per| Total g A RO T
roduc- eld per produc- eld per fm‘
area. ption. yla»crel.) “§{§f§,’ area. tion. | sera asclgt:'r

Acres, | Bushels. | Bushels. | Bushels. | Acres. | Bushels. | Bushels. | Bushels.

Cornt......cooc.o. 80,284 | 3,293,292 41.2 31.0 80,825 | 3,825,787 40.7 41.0
Wheat......coouu.. 108,277 | 1,929,767 17.8 12.6 115,568 | 2,532,406 21.9 17.8
Oats............... 44,613 | 1,412,694 31.7 28.1 20,093 622,401 30.9 35.2
BYeusereeeneanannns 6,751 77,818 1.5 10.6 3,583 62,879 17.5 17.0
Potatoes........... 4,690 345,675 73.7 72.0 12,654 831,723 65.7 88.0
Pounds. | Pounds. | Pounds. Pounds. | Pounds. | Pounds.
Tobacco............ 16,992 123,946,326 ; 1,400.2 | 1,213.0 32,783 36,892,869 | 1,128.4 1,500.0
Tons. Tons. Tons. Tons. Tons. Tons.
2 23 105,858 | 117,059 L1 1.15] 108,672 1 140,181 1.2 1.38

1 The yields of corn are given in bushels of shelled corn wherever mentioned in this report.

The number of cattle sold or slaughtered in this county, according
to the last census, was 58,702, while the corresponding number for
hogs was 79,729.

The census gave the value of the farm products for 1909 as $20,-
756,473, The principal items constituting this total were as follows:
Cereals, $5,459,810; hay and forage, $2,287,361; vegetables, $1,137,-
034; other crops consisting chiefly of tobacco, $4,175,383 ; animals sold
or slaughtered, $3,670272; dairy products, excluding home use,
$2,343,594 ; and poultry and eggs, $1,679,466.

The present system of agriculture consists of general farming, with
some dependent live-stock industries and the raising of vegetables.
Corn, wheat, tobacco, hay (chiefly timothy and clover), and potatoes
are the principal crops. Oats, rye, millet, and a few other crops are
grown, but these are of relatively little importance in the agricul-
ture of the area. Apples, peaches, cherries, berries (raspberries, dew-
berries, blackberries, and strawberries) are grown in a small way on
many farms and all of these products are sold to some extent, but
there are few farms on which such crops constitute the principal
products. Of the vegetables grown for market the Irish potato
leads. Dairying and the fattening of beef cattle are the live-stock
industries affording greatest income. Many farmers raise a few
hogs for their own use, and occasionally sell some fresh pork and
a few live hogs.

Wheat was one of the first grain crops grown in the county. It
is at present the most important, and is a valuable money crop.
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Spelt was grown in the early period of settlement and was not re-
placed by the common bread wheats until about a century after the
first settlements were made. Fultz, Fulcaster, Poole, and % No. 10"
are the most common varieties of bread wheats. The Fulcaster was
developed in lancaster County. Wheat is widely distributed
through the county, being grown on all the soils, but most extensively
on the Hagerstown, Manor, Chester, and Berks. In the rotation
wheat follows corn and tobacco. The corn stubble is commonly
plowed under and the ground rolled for wheat, but the land from
which tobacco has been harvested is disked, affording a good, firm
seed bed for the grain crop. Fertilizer analyzing about 2-8-2 is
applied at the rate of 200 to 600 pounds per acre. The yields vary
from about 15 bushels on the soils less well adapted to the crop to
40 or 45 bushels on the Hagerstown soils. The average for the
county is about 23 bushels per acre. The Hessian fly does consider-
able damage to the wheat crop. This crop ranks next to tobacco
in point of income received through direct sale.

The area in corn is about 35,000 acres less than the acreage de-
voted to wheat. Corn gives heavy yields on most of the soils and
is widely distributed through the county. The yields range from
25 or 30 bushels per acre on the poorer soils to 125 bushels on the
Hagerstown soils. The average yield for the county is something
over 40 bushels per acre. The corn is principally of the yellow
dent varieties. Practically all the corn is husked and fed on the
farms. The stover is usually shredded.

Tobacco was introduced early in the history of the county and
for many years has been an important source of income. This is
the leading tobacco-producing county in Pennsylvania. The Penn-
sylvania Seedleaf and the Pennsylvania Havana are the varieties
grown. It is said that imported seed soon develops plants having
the broad leaves characteristic of the Seedleaf variety and will, in
a few generations, assume the flavor and aroma of the Pennsylvania
tobaccos. Tobacco is grown most extensively on the soils of the
Hagerstown, Conestoga, Manor, Chester, and Elk series. The crop
is widely distributed, being grown to some extent on practically all
the soils in the county. The Hagerstown soils produce as high as
2,500 pounds per acre, while some of the other types used, those not
derived from limestone, produce as low as 900 pounds. The average
yield for the county is about 1,800 pounds per acre. The leaf is
used almost entirely for cigar filler and binder. Formerly some
wrapper leaf was grown. The tobacco fields range in size from
2 or 3 acres to about 20 acres. The tobacco transplanter is in general
use, and considerable hand labor is also employed in the production
of this crop.
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Irish potatoes are grown on all farms for home use; on some
farms they are grown on a commercial scale and have a definite
place in the rotation. This crop has supplanted tobacco to a con-
siderable extent on some farms, in the last few years, as a money
crop. The Manor loam, Chester loam, Berks shale loam, and Hag-
erstown silt loam are the soils most used for potatoes. These types
produce yields of 90 to 800 bushels per acre in favorable seasons.
The average yield on all soils for a period of years is about 80
bushels per acre. The fields range in size from about 2 to 15 or
20 acres. The State of Maine, State of Washington, Sir Walter
Raleigh, and Green Mountain are the favorite varieties.

The acreage in oats has gradually decreased. Oats do well on
nearly all the soils, yielding from 30 to 60 bushels per acre, but
this crop is considered less profitable than wheat. The fields are
small, and the crop does not have a definite place in the rotation
except on a few farms. The grain is grown for feed. The crop
is less heavily fertilized than other grain crops.

Like oats, the acreage planted to rye has decreased, though this has
pever been an important crop. Rye is confined mainly to the lighter
goils of the Penn series. The fields are small and scattered. The
grain is used for feed on the farms.

Buckwheat is grown to a very small extent on the Manor and
Chester loams in the southern part of the county. The fields are
small and scattered. The average yield is about 14 bushels per acre.
The grain is grovn for home use.

Millet ig sometimes sown after oats, the green forage being used for
dairy stock to supplement pasturage in the latter part of the season.

Of the hay crops grown, mixed red clover and timothy constitutes
about 90 per cent of the total. This mixture has been the most im-
portant hay crop since the early settlement of the county. More
clover is grown than all other legumes combined. Under the present
system of farm management clover gives good yields on nearly all
the soils of the county, but the Hagerstown, Conestoga, Manor, and
Chester soils give most satisfactory results. Practically all the soils
need liming in preparation for clover. A good stand is usually ob-
tained with little difficulty, except on some of the hillsides and in a
few places where underdrainage is poor. Timothy is more successful
than clover on thin and stony soils, as in areas of the Lehigh, Penn,
and Montalto. The greater part of the hay is fed on the farms.
Wild carrot and ragweed are rather serious weed pests.

Alfalfa was not introduced into the county until about 1900. The
census of 1910 gives the number of acres in alfalfa as 544, with an
average yield of less than 2 tons per acre.

Orcharding on a commercial scale was not taken up in the county
until recently. A number of apple orchards have been set out on



SOIL SURVEY OF LANCASTER COUNTY, PENNSYLVANIA, 335

areas of the Edgemont, Manor, and Montalto soils. Nearly all farms
have small orchards of apples, pears, peaches, and cherries which
supply the home demand and frequently small quantities of fruit
for local markets. Seedling cherry trees occur on all the soils along
roads and fence rows. The lighter and more stony soils of the
Manor series seem to be particularly well adapted to peaches, and
peach trees have been set out on some of the rough, hilly land along
the Susquehanna River, where the elevation and air drainage are such
as practically to eliminate the danger from late frosts in the spring.
Successful peach orchards are located on the Manor loam near Refton
and southeast of Columbia and on Bunker Hill. Peaches will suc-
ceed on all the soils in the county, except the bottom lands, but are
more uncertain on other soils than on those of the Manor series.
Elberta, Carman, and Belle of Georgia are the most cominon varieties
of peaches grown. Land devoted to peaches sells at from $10 to
$50 an acre.

The most common varieties of apples are the Smokehouse, Stay-
man Winesap, Grimes Golden, Fallawater, Jonathan, Baldwin, York
Imperial, and Black Twig. Commercial orchards have recently
been set out on the Edgemont stony loam at the top of Welsh Moun-
tain and on the Montalto loam in the northwestern part of the
county. Nearly all the farm orchards include a few pear trees.

Small fruit and vegetables are grown on many farms in conjunec-
tion with general farming, and in the aggregate are of some impor-
tance in the agriculture of the county. Strawberries are grown sue-
cessfully on the lighter soils of the Penn series and on the Manor
loam. Strawberry patches of 1 acre to 3 acres are common near
Bunker Hill. The Lehigh soils are well suited to strawberries.
Raspberries and blackberries do well on the stonier and lighter
soils, which are not well adapted to the general farm crops. The
small fruits are grown mainly to supply the local markets.

Sweet potatoes and broom corn are grown on nearly every farm.
These are grown for home use, and a small surplus is sold in the
local markets.

Dairying is confined to the more hilly soils, particularly to the
Manor and Chester soils in the southern part of the county. There
are a few large dairy herds in the county, and each farm has from
8 to 15 cows during a part of the year. The common practice is to
buy the cows from drovers at the season when they can be pastured to
best advantage, that is, immediately after the hay and wheat harvest.
Grade Holsteins, Guernseys, Jerseys, and milking shorthorns pre-
dominate. The cows are fed through the winter and sold in the
spring for beef. Very little stock is raised on the farms. Dairying
is, in the main, carried on as an adjunct to general farming, and
the manure is used on cultivated fields. The city of Lancaster is a
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good local market for dairy products, and butter is shipped to
Philadelphia and New York. In 1914 50 cooperative creameries
were in operation in Lancaster County, producing from 40,000 to
60,000 pounds of butter during the summer months. Little winter
milk is produced at present, but ensilage is coming into more general
use and it is probable that more winter milk will be produced in the
future.

Throughout the central part of the county, particularly on the
Hagerstown soils, dairying receives less attention, but the fattening
of beef stock through the winter to be sold in the spring is important.
Although there seems to be little actual profit to be gained by this
practice it seems to be a highly satisfactory method of using the
roughage and other feedstuffs on the farms and producing manure.
The greater part of the beef stock is purchased at the stockyards in
Lancaster, where 100 to 400 cars per week of stockers and feeders
are handled. The lean animals are shipped mainly from Buffalo,
N. Y., and from Ohio, Maryland, and farther south.

Hog raising is not a special industry in any part of the county,
but hogs for home butchering are kept on most of the farms having
dairy herds. Sheep are pastured in the poorest and most hilly sec-
tions of the county. Practically all the horses are purchased from
outside the county, only a few colts being raised.

Soil and topography have strongly influenced the agriculture of
the area. The productive, smooth limestone soils of the valleys are
all under cultivation, being devoted to a highly developed type of
general farming. In the higher country to the north and south of the
limestone valleys fields in cultivation are progressively more scat-
tered as the surface becomes more rolling, and the rougher areas are
either forested or used chiefly for pasture. The yields over this
higher country, where the soils are derived from rocks such as sand-
stone, quartzite, shale, gneiss, and diabase (other rocks than lime-
stone), are lighter and the type of farming prevailing is not so
intensive.

In the use of the soils of this area much attention is paid to the
character of the soil and other conditions in the matter of the crops
grown. The rich, limestone-valley soils (Hagerstown and Cones-
toga) are used for the general farm crops, and also preference is
given them for tobacco. On the other hand, the more rolling, thin-
ner soils of the highlands are not so much sought for general farm-
ing. Here relatively more attention is given to live-stock industries
and fruit production. The wet bottom lands are used for grass. A
great many farmers, however, grow all crops on nearly all types of
soil. In many instances this is done because soils that in other sec-
tions of the caunty are used with especially good results for certain
crops do not occur, or occur only to a small extent, on the farm.
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Near the larger towns market gardening is carried on to some
extent.

In the manipulation of the soil the land is generally plowed deep
and seasonably, while cultivation is performed at frequent intervals,
usually with shallow-running implements. Good teams and efficient
up-to-date farm machinery are in general use. The barns and out-
buildings are prevailingly large, providing plenty of storage room
for feed and shelter for stock. Silos are coming into general use.

There is little doubt that the systems of crop rotation, which have
been generally followed for many years, have been the chief means
of maintaining the high state of productiveness of the soils. Gen-
erally a 4-year or 5-year rotation is practiced, and on some soils
a 6-year rotation is used. Wheat, while a valuable money crop on
many soils, is frequently grown mainly as a nurse crop. The grass
land is plowed for corn, which is rarely grown more than one year.
This is followed by tobacco one year, then wheat one year, seeded to
timothy and clover. In the 5-year system the land is allowed to
remain in sod two years, when it is again plowed for corn. In the
6-year rotation, which is rarely used, both wheat and grass are
grown two years in succession. In a 3-year rotation, practiced
on some of the smaller farms, the grass land is planted to corn and
tobacco, or to corn alone, followed by wheat. This system is gener-
ally considered undesirable on account of the increased danger from
cutworms when tobacco follows sod. Where potatoes have a regular
place in the rotation they follow corn, and rarely sod, the fields some-
times being divided between tobacco and potatoes. Oats, when
grown, follow corn.

The use of lime is general throughout the county. It is applied at
the rate of 20 to 70 bushels per acre once in the course of a 4-year
or 5-year rotation. The quantity of lime used depends mainly on
the character of the soil, and partly on the distance it must be hauled.
It is possible that smaller quantities of lime should be used on some
soils and applied oftener. Ground limestone and pulverized lime are
coming into more general use than formerly. The local limestone is,
for the most part, suitable for burning, and lime kilns are scattered
throughout the limestone regions. Many of the farmers burn their
own lime.

In addition to lime and manure, commercial fertilizers are used
for nearly all crops. The census of 1910 reports a total expenditure
of $552,468, or $51 per farm, for commercial fertilizers. Corn and
tobacco are manured in addition to receiving applications of com-
mercial fertilizers. About 150 to 300 pounds per acre of fertilizer
are applied to corn, and applications of 200 to 600 pounds of fer-
tilizers of high potash content are made on tobacco land. A mixture
which has proved successful for tobacco on the Hagerstown soils

84588°—18——22
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consists of 1 ton of cottonseed meal to one-half ton of sulphate of
potash and one-half ton of ground rock, applied at the rate of 1,000
pounds per acre. Fertilizers generally high in phosphates are ap-
plied to wheat land at the rate of 200 to 400 pounds per acre. The
application is increased for the Manor soils. Some farmers buy the
constituents and mix the fertilizers at home, but the common prac-
tice is to buy the commercial mixtures. The cost of hauling is a
limiting factor in the use of fertilizers in the more remote parts of
the county.

According to the census of 1910, 91.4 per cent of the area of the
county is in farms, and 85.9 of the farm land is improved. Very
little land has been cleared for farms in recent years, the tendency
being to leave the rougher, stonier sections in forest. From such
areas chestnut timber, cut for fence posts and rails, crossties, and
telephone poles, is a source of considerable income.

According to the census of 1910 about 61 per cent of the farms are
operated by the owners. The tenant farms are rented mainly on the
share basis, the landowner furnishing one-half the seed and one-
half or two-thirds the fertilizer, while the tenant furnishes the labor
and work stock, the proceeds from the farm being divided equally.

Day laborers are paid an average of $1 per day with board dur-
ing harvest. Laborers hired for long periods receive $15 to $30
per month with board for 6 to 9 months in the year. Labor usually
can be obtained without difficulty.

There is a wide range in the value of farm land, prices varying
from $10 an acre for some of the rough, uncleared land, to as much
as $400 an acre for some of the highly developed land in the lime-
stone valleys. The average value of land throughout the county is
about $100 an acre.

SOILS,

The upland soils of Lancaster County, comprising about 92 per
cent of the area, are residual in origin. There has been, however,
some slight movement of the material by gravitation and erosion.
Erosion has played an important part in influencing the thickness
of the soil mantle, and, on steep slopes, in preventing the accumula-
tion of mellow surface soils by washing away the surface material as
it is formed. Some important changes in the residuum have been
brought about by the rapid advance of oxidation under local condi-
tions. The depth of the mantle of residual material over most of the
county varies from about 2 to 12 or 15 feet. There are in places, how-
ever, rock outcrops and areas having a very thin soil covering, such
places representing areas of sloping surfaces where erosion has kept
pace with or followed closely upon rock decay.
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The stream-bottom and terrace soils consist of material washed
from the various upland soils and deposited over the flood plains of
the streams during overflows. Except along the Susquehanna River
this wash is from local soils, and there has been comparatively little
definite assortment and stratification of the material. Along the Sus-
quehanna there is some wash from distant soils, including sandstone
and shale soils of the Appalachian Mountains and, to some extent,
glacial spils to the north. There has been some stratification or
assortment of material, especially on the terraces, where there are in
many places beds of transported, waterworn gravel beneath fine mate-
rial. The material in these terraces was deposited when the waters
of the stream reached higher levels than at present. In the firsh
bottoms, where overflows still occur, additional material is deposited
during each overflow, and these are the most recently formed soils of
the county.

Some changes take place in the alluvium after deposition through
the influence of vegetation, drainage, and oxidation. In some of the
bottoms which have very poor drainage, the material has a light-
grayish color at the surface with mottling below, whereas material
from the same source in bottoms having good drainage between over-
flows possesses a uniformly brownish color. In the poorly drained
alluvium the saturated condition has caused the exclusion of air to
such a degree that there has been little or no oxidation, but instead
changes opposite to those resulting from oxidation are taking place.

The character of the soils is closely related to the character of the
rocks from which they are derived, and to the topography of the
region.

The principal soil-forming rocks of the area are limestone, sand-
stone, shale, and schist. The limestone, consisting mainly of the
carbonates of lime and magnesium, has been decomposed chiefly by
removal of the carbonates in solution, thus leaving a residuum con-
sisting of the impurities which existed in the original rock. The
sandstone rocks, on the other hand, with their large content of
quartzitic material, have had comparatively little of their mass re-
moved in solution, hence the resultant soils are of a quartzose nature,
and the types principally sandy loams. The shales vary from argil-
laceous to arenaceous and the soils, which have been formed through
their weathering, bear these characteristics. The highly meta-
morphosed rocks, such as the phyllites and mica, schists, seem to con-
tain considerable mineral of a quartzose character in addition to the
micaceous components and in the material formed by their decay
there is a relatively high content of quartzose particles. The mica-
ceous particles from the parent rocks give the soil material a greasy
feel. The quartzite rocks have weathered into soils resembling in
color those derived from gneiss.
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The metamorphosed limestone, of schistose character, impresses
its micaceous features in the residuum formed upon its weathering,
while the limestone imbedded with shale or other siliceous rocks has
produced a residuum having a different character from that derived
from pure limestone.

Other characteristics of the parent rock are present in the re-
sultant residual material; for example, the Indian-red shale and
sandstone has given rise to soils of Indian-red color, while the light-
gray and bluish shale and sandstone have given rise to grayish
and bluish soils.

The alluvium of the area, to some degree, shows the characteristics
of the upland soils from which it is derived. The red alluvial mate-
rial, for example, obviously owes its red color to the presence of wash
from the associated red uplands. In the gravel underlying the old
terrace alluvium there is present some material of a crystalline char-
acter, which undoubtedly represents wash from the distant soils of
the glacial region. The alluvium, which contains considerable ma-
terial washed from the micaceous soils, possesses a micaceous char-
acter.

Probably the oldest rocks in the county are those located in the
Piedmont Plateau of the southern part, comprising chiefly the meta-
morphosed, crystalline schists, presumably pre-Cambrian in age.
The limestone valleys, extending across the north-central part of the
county, are underlain by rocks probably belonging to the Shenandoah
group. Pure limestone predominates here, but there is some shale in
places associated with limestone, and some metamorphosed limestone
or schistose limestone. The ranges of hills jutting into the Lan-
caster Valley at each end are underlain principally by quartzite and
gneiss, the latter appearing to be of Cambrian age. The belt of little
metamorphosed shales bounding the limestone valley on the north, as
hills and ridges, are probably of the same geologic age as the Mar-
tinsburg shale. These have been considered in older geologic work
as the equivalent of the Hudson River slates. They are probably of
Ordovician age. The northern part of the county, a plateau area,
is underlain principally by rocks of Triassic age—shale, sandstone,
mudstone, and conglomerate, only locally metamorphosed by intru-
sions. Dikes or intrusions of diabase occur throughout the Triassic
region, and are probably of both Triassic and post-Triassic age.
Dikes of the same material have cut through the older formations
farther south in the county. The alluvial soils occurring as terraces
along the Susquehanna River are of recent age. The narrow bottoms
along the smaller streams of the county are still in process of forma-
tion.

The rocks of Lancaster County have been tilted so that the bed-
ding plains are usually steeply inclined, The broader geologic divi-



SOIL BURVEY OF LANCASTER COUNTY, PENNSYLVANIA. 841

sions occur in roughly parallel belts having a general east and west
trend.

The greater part of southern Lancaster County, comprised in the
Piedmont Plateau, is occupied by residual soils of a predominantly
micaceous character, chiefly the Manor soils, which are derived
mainly from mica schists and chlorite schists, with some gneiss.
Through the limestone valleys, residual limestone soils, the Hagers-
town and Conestoga, predominate. The hills and ridges adjoining
the limestone valleys are occupied by argillaceous shale soils of a
distinctive character. These are mapped as the Berks. Within the
larger limestone valley there are some important quartzite soils, the
Edgemont, on the hills and ridges, which owe their relatively high
position to the resistant character of the rocks. Over the northern
Piedmont occur the soils of the red, brownish, and bluish shales, sand-
stones, mudstones, and conglomerates of Triassic age, classed with
the Penn, Lansdale, and Lehigh series, together with local develop-
ments of diabase soils, mapped as the Montalto.

The following table gives the name and actual and relative extent
of each soil type mapped in Lancaster County:

Areas of different soils.

Soil. Acres. | Percent. Soil. Acres. | Per cent.
Hagerstown silt loam......... 144,832 24.0 [t Montaltoloam................ 8,192 1.4
Manorloam... ..........o.o.. 123,840 20.6 || Codorussiltloam............. 7,936 1.3
Conestoga silt loam........... 36,480 6.1 || Lansdalesandy loam......... 4,928 .8
Berksshaleloam............. 34,240 5.7 || Bermudian siltloam.......... 4,544 .8
Pennloam.......ccceennnn... 27,712 4.6 || Lehighstonyloam........_.. 4,096 79
Hagerstown clay loam........ 26, 880 4.5 || Elksiltloam................. 38,392 .6
Chester loam.....cooeeeonen.. 23,808 3.9 || Penn gravelly sandy loam.... 2,240 -4
Penn stony loam............. 22,656 3.8 || Lansdale gravelly sandy loam. 1,664 .3
Huntington silt loam......... 18,368 3.0 || Lehighsiltloam.............. 1,664 .3
Edgemont stony loam........ 16, 000 2.8 || Chester fine sandy loam...... 1,408 .2
Lansdale loam................ 15,744 2.6 || Conowingosiltloa